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Message of the Pro-Vice-Chancellor (Academia) 
 
 
The 10th edition of the UoM Research Week reflects the continuity of a 
successful research culture that has continued to develop and to move to new 
heights. In line with becoming a more research-oriented University, the UoM 
tries to nurture this culture among its talented academics who are encouraged 
to deepen their engagement in research. The Research Week remains the major 
platform which continues to allow for a greater involvement of academics and 
researchers all across the different Faculties and Centres. 

This 10th edition, in addition, to extending the horizon to include centres falling 
under the purview of the UoM, goes beyond to extend the calls of Abstracts to 
other local and regional universities as well. Such interaction will breed more 
interaction among local and regional centres of learning and research thus 
providing avenues of future collaboration among the researchers.  

Moreover, the different sessions will also provide opportunities for researchers 
benefiting from different funding schemes to showcase their research 
endeavours and achievements. Opportunities will be provided to specific 
research groups with respect to their funded research projects locally and 
internationally. In particular, this year Principal Investigators from the five 
major projects funded by the UoM will be invited to elaborate on their 
achievements and to discuss the way forward. 

The Research Week must not be meaningful only to the academic community 
but to the outside world too. It is thus expected that more people from the 
industry, policy-making circles and the community at large will have the 
opportunity to take cognizance of the research deliverables of UoM’s 
researchers and to what extent can these have an impact on them. Altogether, 
this interaction must consolidate the linkage between the various researchers 
and the different stakeholders mentioned and beyond. 

We wish you well for an insightful, thought-breaking, impactful and fruitful 
Research Week 2017. 

 

Prof Sanjeev K Sobhee 

  



 
Research Week 2017 

 

2 

  

UoM Research Week Organising Committee 2017 
 
Co-Chair 
 
Assoc Prof B Seetannah 

Assoc Prof V Tandrayen-Rughoobur 

 

Members 
Miss R Parthyneviko -  Office of Pro-Vice-Chancellor 
  (Planning and Resources) 

Dr B Ramasawmy -  Faculty of Agriculture 

Mrs K Jogarah-Luchoomun -  Faculty of Agriculture 

Dr D Suroop -  Faculty of Engineering 

Mrs S Tribhon -  Faculty of Engineering 

Mr K Sungkur -  Faculty of Information, Communication and 
  Digital Technologies 

Ms K Hurday -  Faculty of Information, Communication and 

Digital Technologies 

Mrs N Mudhoo -  Faculty of Law and Management 

Dr (Mrs) V Neergheen-Bhujun -  Faculty of Science 

Mrs F Arlapen -  Faculty of Science 

Mrs V Bhurtun - Faculty of Social Sciences and Humanities 

Mrs S Guness -  Centre for Innovative and Lifelong Learning 

Mr N Mudhoo -  Centre for Innovative and Lifelong Learning 

 

Secretary 
Ms P Salamut -  Office of Pro-Vice-Chancellor (Academia) 

 

  



 
Research Week 2017 

 

3 

  

 

 

 

Faculty of Agriculture 
Science, Technology and Innovation for Sustainable  

Agri-Food Value Chain Development 

 

 

 

 

  



 
Research Week 2017 

 

4 

  

 

UoM Research Week 2017 

Faculty of Agriculture 

Faculty Research Week Organising Committee 2017 

Chairperson: Dr B Ramasawmy 

Members: Dr V Bhoyroo 

 Dr S Neetoo 

 Mr M Chooneea 

 Assoc Prof A Ruggoo 

 

Secretary: Miss M Ramphul 

  



 
Research Week 2017 

 

5 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

ORAL 
PRESENTATIONS 



 
Research Week 2017 

 

6 

  

Assessing the antimicrobial and antioxidant properties of Moringa oleifera – a 
comparative study between deionised water and Zamzam water as solvent 

F. Jahally1* 

1Department of Agricultural and Food Science, Faculty of Agriculture, University of Mauritius, 
Reduit, Mauritius 

 
*Corresponding Author. E-mail: faatimah.jahally@umail.uom.ac.mu 

Abstract: 

Moringa oleifera which belongs to the Moringaceae family has been used as traditional 
medicine whereby previous literature has confirmed its antimicrobial and antioxidant 
properties amongst others. Zamzam water is an underground water which has been 
found flowing since 2000BC in the valley of Makkah; a city located in the western part 
of Saudi Arabia. Recent studies have revealed that this water has anticancer, antioxidant 
and anti-inflammatory characteristics due to its higher concentration of ions present 
than in normal water. In this study, the antimicrobial and antioxidant properties of 
different Moringa extracts were assessed. Also, the potential of using Zamzam water as 
a solvent for the phytochemical extraction of the leaves was exploited. Six solvents were 
used in the extraction protocol: deionised water (DW), Zamzam water (ZW), deionised 
water/ethanol (DWE), Zamzam water/ethanol (ZWE), deionised water/acetone 
(DWA) and Zamzam water/acetone (ZWA). The microorganisms used in the 
antimicrobial assays were: Staphylococcus aureus, Bacillus cereus, Bacillus subtilis, 
Pseudomonas aeruginosa, Escherichia coli, Proteus mirabilis and Candida albicans.  The 
Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal/Fungicidal 
Concentration (MBC/MFC) tests were conducted. To evaluate the antioxidant 
properties of the extracts, the 2,2-diphenyl-1-picryl-hydrazyl-hydrate (DPPH) free 
radical scavenging assay was carried out together with the Total Phenolic Content 
(TPC) and Total Flavonoid Content (TFC) tests. The Analysis of variance (ANOVA) 
together with the Tukey test were done to determine the statistical differences found 
between the extracts in response to the biological assays done. Also, the regression 
analysis was performed to find the relationship between polyphenolic content and 
antimicrobial/antioxidant activity. The ZWA inhibited all the microorganisms whereby 
the least MIC value reported was 6.25 mg/ml of extract while having an MBC value of 
50 mg/ml of extract with the bacteria Bacillus subtilis. On the other hand, the DW and 
ZW extracts did not show any antimicrobial activity at all. From both the ANOVA and 
Tukey test, no significant differences were found between the extracts in terms of their 
antimicrobial activity. The TPC varied from 65.28 ± 5.90 mg GAE/g extract to 122.18± 
0.45 mg GAE/g extract with the ZWA extract having the highest phenolic content and 
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DW extract having the lowest value. The TFC ranged from 123.8 ± 10.6 mg QE/g extract 
to 316.0 ± 6.5 mg QE/g extract with the extract DW having the lowest flavonoid content 
and ZWA having the highest value. Regarding the polyphenolic content, significant 
differences (p<0.0001) were found between the extracts with both the TPC and TFC. 
Also, the Tukey grouping method showed differences between the extracts as follows: 
ZWA>DWA>ZWE>DWE>ZW>DW, in decreasing order of TPC/TFC. With the DPPH 
assay, the IC50 values varied from 5.362 ± 0.146 mg/ml to 0.617 ± 0.005 mg/ml with the 
DW extract having the highest value; indicating lowest scavenging capacity while ZWA 
having the lowest value; indicated highest scavenging activity. The analysis of variance 
done to compare the mean IC50 values among the extracts was significant (p<0.001). 
From the Tukey test, significant differences in the IC50 values were observed whereby 
the extracts could be grouped as follows in terms of their decreasing scavenging 
capacity: ZWA>DWA>ZWE>DWE>ZW>DW. From the regression analysis performed, 
a positive linear relationship was found between the polyphenolic content (r2=0.2982 for 
TPC and r2=0.4963 for TFC) and inhibitory effect of the extracts. Similarly, the 
relationship between the polyphenolic content (r2=0.8662 for TPC and r2=0.7835 for 
TFC) and the DPPH scavenging capacity of the extracts was found to be positive and 
linear. The acetone/water extracts showed higher biological activity in almost all the 
assays performed when compared to the water extracts. Interesting findings were 
obtained when the antioxidant assay was done; revealing the possibility of the two 
types of water used affecting the results obtained. Further studies could be done to 
assess the polarity of the water samples used. 

Keywords: Moringa oleifera, Zamzam Water, Deionised Water, Antioxidant Assay. 
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 Cytotoxic Activity of Exopolysaccharides Produced by Marine Bacteria Isolated From 
Western part of Mauritius Against Selected cancer cells 

A. Aullybux1*, D. Puchooa1, R. Jeewon2 and T. Bahorun3 

1Department of Agricultural and Food Science, Faculty of Agriculture, University of Mauritius, 
Réduit, Mauritius 

 
2 Department of Health Sciences, University of Mauritius, Réduit, Mauritius 

 
3 Centre for Biomedical and Biomaterials Research, Réduit, Mauritius 

 
* Corresponding Author. E-mail: aadil.aullybux1@umail.uom.ac.mu 

Abstract: 
 
Cancer may be considered to be one of the most serious and life-threatening illnesses 
which affects human health. The best options for treatment of cancer still remain 
surgery, chemotherapy, radiotherapy or even immunotherapy. Although they are 
effective, especially when used in combination, they are often accompanied by various 
undesired side effects. This has prompted the search for new forms of treatment, with 
one being the development of new drugs which could effectively be used for treating 
the illness. Subsequently, a number of natural sources, especially marine ones such as 
algae and sponges have been successfully scr eened for anticancer drugs, many of 
which even reached clinical trials. In this respect, bacteria are not different and amongst 
the various types of compounds produced by them, extracellular polysaccharides have 
been of particular interest due to the biological activity exhibited against different types 
of cancer cells. Although these polysaccharides are produced by both terrestrial and 
marine bacteria, the latter ones are mostly favoured due to the fact that the unique 
aquatic environment in which they live result in the production of different types of 
polysaccharides not found in land organisms and many of these may also display 
unique properties. Given that Mauritius seawater is relatively poorly studied in terms 
of the biotechnological applications of marine bacteria, investigating the potential of 
these microorganisms to produce such compounds may not only help to explore new 
ways in which Mauritian marine resources can be exploited but also to contribute to the 
ongoing search for new therapeutic drugs against cancer. Two polysaccharide extracts, 
known to be biologically active against pathogenic bacteria were subsequently chosen 
for cytotoxicity assays in this work. The main objectives were, therefore, to test the 
cytotoxicity of the two selected polysaccharide extracts against different cell lines, to 
identify the bacteria producing them based on morphological, biochemical and 
molecular methods and eventually to determine both the structure of the 
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polysaccharides and their mechanism of action in the event of observed cytotoxicity. 
For this work, the two isolates used were first observed for their general physical and 
biochemical features prior to molecular identification which involved DNA extraction, 
PCR amplification of 16S rRNA gene and finally sequencing. As far as the production of 
exopolysaccharide was concerned, the microorganisms were cultured in the same 
media as used for their isolation and after incubation, cells were removed and the 
polysaccharides were precipitated out of solution. The latter was subsequently partially 
purified through removal of proteins and dialysis. The partially purified extracts were 
diluted into different concentrations and then tested for cytotoxicity against A549 and 
HepG2 cell lines. This involved seeding a known number of cells into 96-well microtiter 
plates before adding the different concentration of extracts. After incubation for 24 to 48 
hours, the percentage of viable cells was determined by standard MTT assays and the 
IC50 value – concentration at which 50% of the cells are killed – was calculated. So far, 
one of the polysaccharide extract, found to be produced by an Alcaligenes sp.  was 
cytotoxic mainly to HepG2, with an IC50 value of 128.3 μg/ml after 24 hours of 
incubation but it was not very effective against A549 cells. Regarding the other 
compound, the isolate producing it was identified as Halomonas sp. Preliminary results 
revealed that it was effective against the cell lines only after 48 hours of incubation. 
Further tests are currently being carried out to determine its IC50 value. This work is still 
ongoing present results indicate that the polysaccharide extracts seem promising as 
anticancer compounds.  

Keywords: Mauritius, Seawater, Bacteria, Exopolysaccharides, Anticancer 
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Bioaugmentation And Biostimulation To Degrade Petroleum Hydrocarbons In Soil 

G. Mungla1*, B. Lalljee1 and S. Facknath1 

1Department of Agricultural and Food Science, Faculty of Agriculture, University of Mauritius, 
Réduit, Mauritius 

 
*Corresponding Author. E-mail: gml.agri@gmail.com 

Abstract:  

Accidental and deliberate spillages of petroleum often result in the contamination of the 
environment which poses a major threat to the ecosystem and the biota through the 
incorporation of toxic substances into our food chain. Petroleum possesses a complex 
chemical nature and has the ability to elicit multiple types of toxic effects depending on 
the degree of exposure, the sensitivity of organism exposed amongst others.  Based on 
the preliminary site study conducted in Mauritius, it was found that a land portion 
located next to a petrol station was highly contaminated with petroleum hydrocarbons 
and exceeded the permissible limits established by Department of Petroleum Resources, 
which is 1000 mg/kg in soil matrix, by more than thirty (30x) folds.  Hence, the purpose 
of the study was to identify the best “package treatment” to remediate total petroleum 
hydrocarbons (TPH) contaminants in the soil.  This was achieved by incorporating 
specific bacteria that were identified as being TPH degraders (bioaugmentation) and 
together, aerating the soil to stimulate those petroleum hydrocarbon degraders 
(biostimulation).  The bacteria used were Pseudomonas aeruginosa, Pseudomonas 
fluorescens, Bacillus cereus and Bacillus subtilis. The experiment was carried out at room 
temperature ranging from 29 ºC to 32 ºC and the soil samples were kept moist by 
spraying water using a mist sprayer every two days interval.  TPH in the soil before 
remediation and after remediation (after 6 months) was quantified for each treatment.  
Samples were analysed in duplicate at the UIS Organic laboratory (Pty) for TPH ranges 
from C10 to C40.  Analytical methods used were: Soil-Solid/Liquid Extraction and Gas 
Chromatography-Flame Ionisation Detector (GC-FID), Water-Liquid/Liquid Extraction. 
and GC-FID, method number: UISOL-T-011.  Statistical analysis through a paired T-test 
showed significant difference in the mean TPH before and after remediation (P<0.05). It 
was found that aeration in combination with bioaugmentation using Pseudomonas 
aeruginosa (T1), Pseudomonas fluorescens (T2), Bacillus cereus (T3) and Bacillus subtilis (T4) 
were able to degrade up to 58.9 %, 36.9 %, 47.9 % and 44.8 % of the TPH respectively. 
The most substantial decrease was from 32,800 ± 200 mg/kg to 13,000 ± 1,000 mg/kg 
under treatment T1.  In addition, the soil samples could be physically differentiated, 
whereby the remediated soil samples were aesthetically lighter in colour and the 
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pungent petroleum odour was diluted compared to the natural attenuation (NA) 
treatment.  Additional soil parameters were tested and were found to favourable for 
remediation of petroleum hydrocarbons which might have accounted for the quick and 
significant decrease in TPH.  Moreover, aerating the soil from time to time incorporated 
oxygen which catalyzed the oxidative process of the TPH and probably removed 
volatile hydrocarbons, (since the smaller petroleum hydrocarbon chain is highly volatile 
which upon exposure to oxygen might have vaporized) resulting in the further decrease 
in TPH in the contaminated soil.  Therefore, it can be concluded that the best “package 
treatment’’ to degrade TPH in the heavily contaminated soil was found to be through 
the use of Pseudomonas aeruginosa and aeration (T1) but may be influenced by mainly 
abiotic factors which can reduce the rate of degradation of the TPH. 
 

Keywords: Food Chain, Package Treatment, Remediate, Bioaugmentation, 
Biostimulation 



 
Research Week 2017 

 

12 

  

Prospective Medical Applications of Extracts from Cassiopea spp.  and its Associated 
Symbionts 

T. Ramjan1*, V. Bhoyroo1 and D. Puchooa1 

1Department of Agricultural and Food Science, Faculty of Agriculture, University of Mauritius, 
Réduit, Mauritius 

 
*Corresponding Author E-mail: taqqi.sm@gmail.com 

Abstract: 

Marine invertebrates have been associated with the production of antimicrobial 
compounds for years now.  The present study aimed at investigating the antibiotic-
producing ability of the inverted jellyfish, Cassiopea spp. and the bacterial communities 
associated with it.  The symbionts were isolated by swabbing the surface of the jellyfish 
after a rapid surface sterilization using ethanol.  Nine isolates were obtained and 
classified as the symbionts of Cassiopea spp.  In an attempt to identify the symbionts 
using molecular techniques, the DNA of the bacteria were extracted.  The 16s rRNA 
gene was targeted and PCR amplified with the forward primer 27F and the reverse 
primer 1492R.  The PCR was conclusive for the bacterial genomic DNA and was sent for 
sequencing.  Only 4 sequences were obtained for the symbionts and then identified 
through BLAST.  For the molecular identification of the 11 Cassiopea spp. collected, the 
DNA was extracted and PCR amplified using the primers LCO1490 and HCO2198 
targeting the COI gene.  The DNA of the jellyfish appeared to be contaminated with 
much polysaccharides and 3 PCR products were obtained and sent for sequencing.  No 
sequences were obtained for the Cassiopea spp.  The antimicrobial properties of the 
sample and the symbionts were assayed individually using crude extracts.  The 
metabolites from both the jellyfish and the symbionts were extracted using the solvents 
MeOH and EtOAc.  The antimicrobial activity was assessed using the disc diffusion 
assay and the minimal inhibitory concentration (MIC) was also determined using the 
microdilution method.  8 test strains were used namely E. coli, S. aureus, B. subtilis, B. 
cereus, P. aeruginosa and P. mirabilis, Acinetobacter spp. and MRSA.  The statistical 
significance of the data was analysed using the diameter of the zones of inhibition from 
the disc diffusion assay.  For the MeOH extracts from the bacteria, the average of the 
total antimicrobial activity was 0.796 mm while the total average activity for the EtOAc 
extracts was 8.597 mm.  This showed that the ethyl acetate extracts were better than the 
MeOH extracts (p-value <0.05).  As for the extracts from the Cassiopea spp., it was 
observed that the MeOH extracts had a total average zone of inhibiton of 10.563 mm, 
and exhibited more antimicrobial activity than the EtOAc extracts with an average 
inhibition zone of 9.479 mm.  There was a significant difference between the two 
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extracts (p-value <0.05).  As compared to the microdilution assay, it was observed that 
EtOAc did not inhibit the growth of the test strains and thus the antimicrobial activity 
of the crude extracts were due to the metabolites present in the extract and not the 
solvent.  A GC-MS analysis indicated that the antibiotic property could be attributed n-
Decanoic acid found in the Cassiopea spp extract which also has anti-fungal properties.    
Furthermore, the GC-MS analysis of the EtOAc extract from the jellyfish revealed a 
plethora of clinically relevant molecules as well as some with agricultural relevance.    
To conclude, the symbionts associated with the jellyfish and the extracts from the 
jellyfish had a considerable antimicrobial effect.  What is more interesting is that the 
extracts were active against the multidrug resistant bacteria Acinetobacter and MRSA.  
Moreover, the extracts from Cassiopea spp. were found to have a bactericidal effect on 
these microorganisms.  The extracts could be leads to the development of new 
treatments for other types of diseases as well. 

Keywords: Cassiopea, Symbionts, Antimicrobial Activity, GC-MS 
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Shiga-toxigenic Escherichia coli (STEC): Prevalence, Characterization and Public 

Health Implications in Mauritius 

I. Thierry1*, Y. Jaufeerally-Fakim1, J. E. Gannon 2 and J. Santchurn1 

1Department of Agricultural and Food Science, University of Mauritius, Réduit, Mauritius 
 

2University of Sharjah, Department of Biology, Chemistry and Environmental Sciences, 
Sharjah, United Arab Emirates 

*Corresponding author. E-mail: sebastien.thierry1@umail.uom.ac.mu 

Abstract: 

Foodborne illnesses pose a significant threat worldwide. The majority of foodborne 
pathogens originate from livestock animals, where these pathogens are transmitted 
along the food chain. Infected humans usually show clinical symptoms 24-48 hours 
after ingestion of contaminated foods depending on the dose ingested. Shiga-toxigenic 
Escherichia coli (STEC) are human pathogens that have emerged as a significant public 
health during the last three decades. Shiga-toxigenic Escherichia coli (STEC) are 
foodborne pathogens that produces Shiga toxins (Stx1 and Stx2) and/or other virulence 
toxins. These Shiga toxins alone or in combination with other virulence toxins results in 
clinical symptoms that vary from mild diarrhea, bloody diarrhea,  hemorrhagic colitis, 
hemolytic uremic syndrome and thrombocytopenic purpura, to more life-threatening 
conditions such as kidney failure and death. STEC are regarded as highly pathogenic 
since they have a low infective dose, are capable of withstanding normal food 
processing procedures and the highly acidic contents of the stomach in human 
intestinal tract. The most prevalent serogroups are O26, O45, O103, O111, O121, O145 
and O157 (collectively known as the Big-7). Against this background, it is useful for 
epidemiologists to collect information about prevailing foodborne pathogens to 
characterize the level of the risk encountered by the public and to come with risk 
assessment programs to control and prevent outbreaks. The aim of our study was to 
determine the risk posed by STEC from beef cattle and pigs slaughtered in Mauritius. 
For this study, we collected a total of 200 samples in 2016 from 50 beef cattle and 50 pigs 
presented for slaughter at the Mauritius Meat Authority abattoir, located at Roche-Bois 
for eventual analysis. Sampling for pigs consisted of collection of raw meat (25-100g) 
adjacent to the rectum of the animal followed by recto-anal faecal sample collection (5-
25g). For beef cattle, raw meat (25-100g) was collected at the plate, brisket or neck 
region and intestinal tract content from intestines. All samples collected were analysed 
for presumptive STEC using CHROMagar STEC and Eosin Methylene Blue (EMB) agar, 
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after enrichment in modified Tryptic Soy Broth (mTSB). Presumptive STEC isolates 
were purified on nutrient agar and stored in 20% glycerol supplemented-mTSB at -
20°C. A total of 595 suspected isolates were screened using a multiplex PCR assay 
consisting of four cardinal virulence factors (stx1, stx2, eaeA and EHEC-hlyA) commonly 
associated with STEC strains. Isolates that were found positive by single or multiple 
virulence combinations were further screened for determination of major serogroups 
(Big-7) using specific serogroup primers. Isolates that were negative for specific 
serogroup primers were further analysed by Sanger sequencing DNA-based method for 
identification of their serogroup. Out of these 595 suspected isolates, 141 were 
confirmed as STEC (possessing at least one virulence gene). The prevalence of STEC in 
raw meat and recto-anal samples collected from pigs were found to be 10.0% and 16.0% 
respectively. The prevalence of STEC in raw beef meat and intestinal tract content 
samples were 28.0% and 34.0% respectively. STEC isolates were found to possess 
multiple virulence combinations. In terms of serogroups, O157 and O145 were detected 
as most dangerous. Our study shows that beef cattle and pigs carry a large number of 
STEC strains that belongs to serogroups other than the Big-7. These findings show that 
enteropathogenic E. coli strains are widely present in the beef cattle and pig populations 
in Mauritius. The presence of these foodborne pathogens indicates that farm-to-fork 
transmission of STEC through consumption of meat derived from both livestock is 
possible that these strains should be regarded as potential human threats. This research 
study highlights the importance of implementing risk assessment programs at farm-
level and at the slaughter house with the aim at reducing the level of these foodborne 
pathogens and protecting meat consumers. 

 

Keywords: Beef Cattle, Pigs, Escherichia coli, Foodborne, Slaughterhouse 



 
Research Week 2017 

 

16 

  

 Assessment of the Antioxidant and Larvicidal Properties of Sea Cucumbers from 
Pointes aux Feuilles, Mauritius 

M.A Espiegle1*, D. Puchooa1 and N. Nazurally1 

Department of Agricultural and Food Science, Faculty of Agriculture, University of 
Mauritius, Réduit, Mauritius 

 
* Corresponding Author. E-mail: espiegleanielle1@gmail.com 

Abstract: 

For the past few years, the world has witnessed a marked increase in public interest for 
optimization of their health status through dietary changes, control of pests and 
infectious organisms including viruses and bacteria. Scientists have a growing interest 
in our natural resources as they are viewed as novel sources of biologically active 
compounds or set of compounds with great health-promoting benefits. The use of 
natural products as antioxidant is particularly appreciated, due to their modest side 
effects as compared to the use of chemicals. The marine world however, although 
particularly rich in organisms with potent properties, remains quite under-explored. 
Hence, there is a increased scientific attention for natural products such as antibiotics, 
antioxidants and other pharmaceuticals from marine invertebrates such as sponges 
and molluscs. Until now, little was known about the potential of echinoderms (sea 
cucumbers) as antioxidants and larvicides in Mauritius. It has thus been hypothesized 
that extracts of sea cucumber could have antioxidant and larvicidal properties.  

This experiment aimed to (i) assess the antioxidant and larvicidal potential of sea 
cucumber collected at Pointes aux Feuilles, Mauritius and, (ii) compare the yield of 
bioactive compounds extracted as affected by the method of extraction, solvent and 
species used. Sea cucumbers from Pointe-aux-Feuilles, Mauritius were collected and 
assessed for antioxidant and larvicidal properties. The external appearance and 
ossicles were used as morphological characters for identification. Three species, 
namely Holothuria atra (Halodeima) Jaeger 1833, Bohadschia vitiensis Semper 1868 and 
Holothuria sp were taxonomically identified. Solvent extraction using water and 
methanol was performed over 6 days. Qualitative chemical screening of the extracts 
revealed the presence of saponins, steroids and terpenoids. The highest amount of 
total phenols was detected in Bohadschia vitiensis (6.59 μg GAE/g). FRAP assay showed 
that the amount of antioxidants varied from 7.88 μg/ml (Holothuria sp) to 11.2 μg/ml 
(Bohadschia vitiensis). The water-methanolic extract of the Holothuria sp exhibited 
higher DPPH scavenging capacity with an IC50 of 17.8 mg/ml. All three species 
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extracts exhibited cytotoxicity against third instar wild Aedes larvae.  Extract from 
Holothuria atria was more toxic with 100% death at a concentration of 0.75 mg/ml, 1.00 
mg/ml and 1.25mg/ml within the first 24 hrs. This study therefore indicates that all 
three species can be important novel sources of bioactive molecules with antioxidant 
and larvicidal properties.  The two antioxidant assays used have provided an insight 
on the different mechanisms through which radicals can be inhibited by antioxidants 
originating from echinoderms-sea cucumbers. Holothuria atra had higher larvicidal 
activity as compared to the other two species. The biological activity of the extracts 
could certainly be attributed to the presence of saponins and glycosides. Therefore this 
study could pave the way for future studies regarding use of biologically active 
compounds from sea cucumbers. Furthermore the sea cucumber could be considered 
as a potential larvicide and an antioxidant supplement. In addition there is a need for 
further exploration of the marine organisms as a source of new molecules with 
larvicidal and/or insecticidal properties. 

 

Keywords:  Antioxidant, larvicidal properties, sea cucumbers, cytotoxicity 
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Bioremediation of Heavy Metals from Aquatic Environments through Microbial 
Processes: A Potential Role for Probiotics? 

M. A. L. Huët1* and D. Puchooa1 

1Department of Agricultural and Food Science, Faculty of Agriculture, University of Mauritius, 
Réduit, Mauritius 

* Corresponding Author. E-mail: marie.huet@umail.uom.ac.mu 

Abstract: 

Heavy metals can be defined as a group of 40 elements with density higher than 
5g/cm3. Man has been using heavy metals for ages and their industrial use is still 
predominant in the developing world. Some heavy metals occur naturally in 
ecosystems at very low concentration. Heavy metals can cause disastrous effects on 
living organisms. Even at low concentrations, heavy metals can enter aquatic 
environment through natural and anthropogenic sources. These contaminants may 
easily dissolve in waters and they tend to bioaccumulate in different aquatic organisms. 
Probiotics have the ability to reduce metal toxicity within the human body. 
Bioremediation of polluted waters using these bacteria could be an alternative to 
conventional remediation methods such as membrane filtration, ion exchange 
mechanisms or precipitation which are not cost effective, in some cases, and do produce 
wastes that need to be properly disposed of. The aim of this study was to isolate and 
characterise heavy metals-resistant probiotics, mainly lactic acid bacteria, from three 
different metal-polluted soils in Mauritius and to determine the absorbing or binding 
potential of the isolates to four different heavy metals namely, cadmium, chromium, 
lead and mercury. Soil samples were collected for isolation of such microorganisms. 
Morphological characterisation was performed by assessing colony morphology of the 
isolated bacteria on De Man Rogosa and Sharpe (MRS) agar and through various 
staining procedures. This was followed by biochemical and probiotic characterisation. 
For complete identification of the isolates, molecular techniques such as DNA extraction 
and purification, PCR reactions and DNA sequencing were performed. In addition, a 
preliminary heavy metal-minimum inhibitory concentration (MIC) test was done 
followed by atomic absorption spectroscopy (AAS) analysis. Cadmium, chromium and 
lead samples were analysed using a flame atomic absorption spectroscopy (FAAS) and 
mercury analysis was performed using the cold vapour method. Four Enterococcus 
strains (BT1, BT2, MC1 and MC2) and two Bacillus acidiproducens strains (SM1 and SM2) 
were isolated. Moreover, all the isolates demonstrated some probiotic characteristics. 
They were acid and bile-tolerant and produced lactic acid by metabolizing glucose. The 
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six bacterial isolates have moderately hydrophobic cell surface and showed similar 
antibiotic susceptibility profiles against nalidixic acid (30μg), streptomycin (25μg), 
chloramphenicol (50μg), ampicillin (25μg) and tetracycline (30μg). However, no 
antibacterial activity was observed against two indicator strains Escherichia coli (ATCC 
25922) and Staphylococcus aureus (ATCC 29213). BT1 and BT2 were able to tolerate 
mercury, cadmium, lead and chromium. However, they demonstrated poor mercury-
removal abilities (0.75 to 1.42%).  MC1 and MC2 isolates could grow in medium 
supplemented with cadmium, lead and chromium respectively.  MC1 showed the 
highest level of lead removal (43.00 ± 0.776%) and cadmium removal (46.19 ± 7.651%) 
from broth media. Yet, SM1 and SM2 isolates tolerated only lead and chromium. SM2 
had the ability to remove the highest amount of chromium (43.06 ± 7.991%). These 
reasonable heavy metal-removal abilities could be further studied for efficient use in 
bioremediation.  

 

Keywords:  bioremediation, probiotics, heavy metals, Enterococcus, Bacillus 
acidiproducens  
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A Study on the Quality of Blanched and Chemically Pre-Treated Frozen Jackfruit 
(Artocarpus heterophyllus) for New Product Development 
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Abstract: 

Artocarpus heterophyllus, commonly known as jackfruit, forms part of the Moraceae 
family, which bears large fruits.  It is a good source of protein, starch, vitamins, 
minerals and phytochemicals which are potential antioxidant compounds.  It is a 
multipurpose fruit which may be consumed either green or ripe.  Some widespread 
cultivars are: Black Gold, Golden Nugget, Honey Gold, Lemon Gold and Golden 
Pillow.  They vary in size, fruit and flesh characteristics. However, jackfruit is difficult 
to cut and peel and is very susceptible to postharvest deterioration and browning.  
Research and development is necessary to enhance the storage stability of jackfruit and 
promote its utilisation. In this context, the objectives of the study were: to determine the 
physical and chemical characteristics of jackfruit of the Golden Nugget variety; to 
compare the quality characteristics of blanched and chemically pre-treated jackfruit 
before and after frozen storage; to measure consumer degree of liking of cutlets 
prepared from blanched and chemically pre-treated jackfruit. Golden Nugget jackfruit 
variety was obtained from the University farm. The following physical and chemical 
characteristics of raw and pre-treated jackfruit were measured: flesh portion; colour 
with a Chroma Meter; hardness with a penetrometer; pH with a pH meter; moisture 
content (air-oven drying method); titratable acidity (indicator method).  The pre-
treatments were as follows: chemical (4% ascorbic acid; 2% citric acid)/water dips; hot-
water blanching (80°C for 10 minutes). The pre-treated jackfruit samples were stored in 
frozen conditions for 2 weeks.  Eight employees of La Chartreuse Group of Companies 
limited were selected for training and quantitative descriptive analysis of nine 
identified sensory descriptors of pre-treated jackfruit samples, which were boiled after 
frozen storage, and served to assessors.  30 students/staff of the University of Mauritius 
were recruited to carry out a consumer hedonic test for appearance of pre-treated 
jackfruit.  30 potential consumers among employees of La Chartreuse Group of 
Companies limited rated their degree of liking of cutlets prepared from fresh jackfruit 
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and frozen pre-treated jackfruit.  Data was analysed using Microsoft Excel 2010 and 
Minitab 16 statistical software. The physical and chemical characteristics of raw jackfruit 
were: % flesh (42.92±5.24); CIE L* (75.29±2.25), a* (6.17±1.27), b* (22.62±1.15); pH 
(5.28±0.40); titratable acidity (0.12±0.07 g/100g); moisture content (88.52±0.15 %).  The 
observed trends for CIE L*a*b* values of pre-treated jackfruit before and after frozen 
storage were as follows: higher lightness (CIE L*), lower redness (CIE a*) and higher 
yellowness (CIE b*) for chemical dips compared to the water dip and the control 
(p<0.05).  After frozen storage, blanched jackfruit had comparable lightness and redness 
to chemically treated jackfruit (p>0.05) but higher penetration depth (74.83±5.39 
10th/mm) than samples treated with chemical/water dips and the control (p<0.05).  
From the quantitative descriptive analysis by trained assessors, jackfruit which was 
treated with citric acid, frozen and boiled, obtained higher mean rating compared to 
unblanched/blanched, frozen and boiled jackfruit samples, as well as the control 
sample prepared from fresh jackfruit, for the following sensory descriptors: white 
colour (11.76±0.60); hard first-bite texture (10.84±0.41); acidic flavour (12.63±0.42) 
(p<0.05). Jackfruit samples which were neither blanched nor chemically treated before 
frozen storage, obtained highest mean sensory scores for brown colour (10.53±0.47), 
first-bite (10.38±0.66) and chew-down (10.69±0.48) crunchy texture, but lowest mean 
sensory score for jackfruit flavour (0.03±0.07) (p<0.05).  The appearance and flavour 
profiles of blanched/frozen/boiled jackfruit and the freshly boiled jackfruit were close.  
On the other hand, citric acid pre-treated/frozen/boiled jackfruit obtained similar 
texture profile to freshly boiled jackfruit.  A higher mean degree of liking score was 
recorded for appearance of citric acid pre-treated jackfruit (6.50±0.50) compared to 
blanched jackfruit (4.13±2.05) (p<0.05).  The mean degree of liking of cutlets prepared 
from blanched/frozen/boiled jackfruit (8.03±1.07) and citric acid pre-
treated/frozen/boiled jackfruit (7.73±1.33) were close to the corresponding value for 
cutlets produced from fresh jackfruit (7.90±0.88). The findings of this research could be 
used by local food entrepreneurs to further develop and commercialise jackfruit 
products, which fulfill consumer sensory expectations.   

 

Keywords:  jackfruit, blanching, chemical pre-treatment, quality  
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Abstract: 
 
Since 1990, a small mass rearing facility for Bactrocera zonata (Saunders) and Zeugodacus 
cucurbitae (Coquillett) was set at the Entomology Division of the Ministry of 
Agroindustry under the National Fruit Fly Control Programme (NFFCP). Its aim is to 
produce good quality sterile flies for the Sterile Insect Technique (SIT) project being 
implemented in orchards and backyard fruit growers located in the Northern part of the 
Mauritius island. The area-wide integrated pest management (AW-IPM) programme 
with an SIT component is complex, management intensive, ecologically and 
geographically different for each target area and therefore it is not a ‘turn- key’ 
operation and cannot be transferred “off-the-shelf”. Since mass-rearing is an expensive 
activity of an SIT programme, determination of the optimal parameters namely the 
recommended discard age of the colony and the egg harvesting according to the 
characteristics of the species of flies being reared is crucial for optimization and 
reducing the cost of SIT programme. Under mass-rearing conditions, the above data 
will be very informative and contribute to proper decision- making and planning such 
as the determination of the optimal time to discard the production cage, thus ensuring 
the optimal economic viability and sustainability of AW-IPM with an SIT component. 
As compared to the other tephritid species such as the Ceratitis capitata (Wiedemann) 
and Anastrepha fraterculus (Wiedemann), there have not been many studies conducted 
on the colonization and development of mass rearing methods on Bactrocera zonata. The 
objective of this study was to collect rearing baseline data on egg production, fecundity, 
the pre-oviposition period, the duration of the oviposition period and percentage egg 
hatch for B. zonata reared in the laboratory. Based on data collected on daily survival 
and fecundity, a life and fertility table was constructed to find the net reproductive rate 
(Ro) and the mean generation time (T). Five couples of 1-day-old B. zonata flies were 
placed in one Perspex cage (15 x 15 x 20 cm³) to assess fecundity and fertility. From day 
1, an egging device was used for oviposition. The egging device was placed every 
morning and removed from each cage on the following day as from day 1 till day 61. 
The experiment was replicated ten times. It was observed that B. zonata has a pre-
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oviposition period of 8 days; an oviposition duration of 51 days; the number of eggs per 
female along the complete oviposition period was 705 eggs and the peak egg 
hatchability varied from 88.5 to 91.5%. The study showed that egg collection can be 
started as from day 13. The findings demonstrated that 5 weeks of egg collection is 
optimal for a rearing facility of B. zonata and production cages should be discarded on 
day 41; 31 days could be proposed as the life of the production cage. Based on the data 
of daily survival and fecundity, it was found that B. zonata has a net reproductive rate of 
300.04 females and a mean generation time of 28.73 days. Given a positive Ro and a 
short T, it can be concluded that the B. zonata being reared at the fruit fly rearing facility 
has a fast growing population. Hence, mass rearing of B. zonata is economically viable 
since within a short period of time, a laboratory population for mass rearing can be 
established.  

Keywords: fruit fly, Bactrocera zonata, Sterile Insect Technique, life table, net 
reproductive rate, mean generation time 
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Assessing the level of algal proliferation in an impounding reservoir of Mauritius 

B. Mohun1and S. B. H Neetoo2* 
1 Scientific Services, Water Quality Laboratory, Central Water Authority, Mauritius 

2Department of Agricultural and Food Science, Faculty of Agriculture, University of Mauritius, 
Réduit, Mauritius 

 
* Corresponding Author. E-mail : s.neetoo@uom.ac.mu 

Abstract: 

The extensive use of fertilizers in agriculture and the development of farming activities 
within close proximity to water catchment areas have contributed to significant 
enrichment of our water resources resulting in eutrophication. Enrichment of water by 
nutrients such as phosphate and nitrate leads to the rapid and profuse growth of 
microalgae species and the direct consequence is an excess of oxygen consumption near 
the bottom of the water body. Hypoxic systems can lead to disastrous economic 
consequences for countries relying on aquaculture and fishing as a source of food and 
livelihood. In freshwater environments the proliferation of algae deteriorates water 
quality creating colour, odour and taste problems as well as clogs filters of water 
treatment plants. Some algal species, specially the cyanobacteria, are also toxic to 
aquatic and terrestrial organisms, thus posing a risk to public health. The aim of this 
study was to assess the impact of nutrient loading on the water quality and population 
of fresh water microalgae at Piton du Milieu (PdM) impounding reservoir. The 
biodiversity of the different algal species was also determined at the genus level. Water 
was sampled from the euphotic zone adjacent to the intake tower, the three feeding 
rivers (Riviere Bateau, Riviere Vacoas and Riviere Chevrette) and the littoral zones of 
the reservoir. The enumeration and identification of live algal cells from PdM reservoir 
was performed by Differential Interference Contrast (DIC) microscopy. Dissolved 
oxygen (DO), pH and temperature were determined by electrometric methods, whereas 
nutrients levels, silica and total organic carbon (TOC) were determined by 
instrumentation techniques. Sampling and analyses were performed on a monthly basis 
for a period of 12 months from February 2014 to January 2015. The level of 
orthophosphate and nitrate in Piton du Milieu (PdM) impounding reservoir was found 
to oscillate around a mean level of 0.09 and 0.3 ppm respectively. Annual mean 
orthophosphate, nitrate and total organic carbon input from the three feeders within the 
catchment area of PdM reached 0.09 ppm, 0.4 ppm and 2.62 ppm respectively. Over the 
12 months’ period mean TOC concentration detected in the reservoir was 2.32 ppm 
coupled with a mean algal biomass of 4601 cells/mL. The dominant algae identified in 
PdM were Oscillatoria (Cyanobacteria), Cyclotella (Diatom), Navicula (Diatom) and 
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Cosmarium (Chlorophyta). Several species of Oscillatoria are known to produce harmful 
toxins. These results suggest that PdM impounding reservoir may be classified as 
eutrophic and that water supplies from Riviere Bateau, Riviere Vacoas and Riviere 
Chevrette primarily contribute to the nutrient enrichment of the reservoir. It is 
suspected that there is leaching of orthophosphate, nitrate and organic matter into the 
rivers during rainfall events and also as a result of anthropogenic activities within the 
catchment area. Algae and TOC levels above 4 ppm in water are likely to produce 
disinfection by-products such as carcinogenic trihalomethanes (THMs) with levels 
exceeding 100 ppb in the drinking water distribution system. Given the high nutrient 
input in PdM, anthropogenic activities within the catchment of the reservoir should be 
prohibited and reforestation of agricultural lands be initiated. In addition, it is 
recommended to implement an in-depth quality monitoring program of the water in 
the reservoir and at the treatment facilities. 

 

Keywords: eutrophication, algae, proliferation, freshwater, public health 
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Farms and the Efficacy of Mitigation. 

R.Z. Oleksy 1,2,3*, C.L.D. Ayady 1,4, C. Jones4, P.A. Racey5, G. Jones2 

1Ecosystem Restoration Alliance Indian Ocean, St. Pierre, Mauritius 

2 School of Biological Sciences, Life Sciences Building, University of Bristol, Bristol, UK 

3 Department of Zoology, The George S. Wise Faculty of Life Sciences, Tel Aviv University, Tel 
Aviv, Israel 

4Mauritius Wildlife Foundation, Vacoas, Mauritius 

5College of Life and Environmental Sciences, Biosciences, University of Exeter, Exeter, UK 

* Corresponding Author. E-mail: roleksy@eraindianocean.org 

Abstract: 

Old World fruit bats (Family Pteropodidae, Order Chiroptera) are phytophagous and feed 
almost exclusively on fruits, leaves, nectar and pollen. They typically have broad diets and eat a 
wide range of native and introduced and cultivated plant species and they are able to consume 
relatively large quantities of fruits (50- 250% of their body mass daily). Fruit bats are essential 
for pollination and seed dispersal of at least 289 species of plants, of which 186 provide 
economically important resources and products. Yet, negative attitudes towards fruit bats are 
widespread among the general public. Because of their feeding plasticity, Old World fruit bats 
commonly feed on cultivated fruits. Hence, the bats are frequently shot, persecuted and even 
legally culled as agricultural pests. The Mauritian fruit bat (Pteropus niger) is endemic to the 
Mascarene Islands and was once found throughout the archipelago, however it is restricted 
now to the island of Mauritius (with records of a few individuals on Reunion Island) as the 
result of habitat destruction and hunting. The species is classified as Vulnerable in the Red List 
of the International Union for the Conservation of Nature. Fruit growers have lobbied the 
Mauritian Government since 2002 to remove P. niger from the protected species list so that the 
species may be legally controlled in orchards. In 2015 this lobbying was successful, a cull was 
implemented and the official number of bats killed was 30,938, followed in 2016 by a further 
cull of another 10,000 bats in an attempt to limit the damage bats cause to lychee and mango 
farms. Because the data about the actual damage the Mauritian fruit bat causes in orchards is 
inconclusive and sparse, we designed a study to assess how much damage bats and other 
animals cause to lychee, mango and longan trees and evaluated whether netting of trees limits 
the damage. The study was undertaken in six lychee orchards, these were: Calebasses, Medine, 
Constance, Belle Vue Maurel, Réduit and Savanna and at one Mango orchard in Labourdonnais. 
Individual longan trees were assessed in St. Pierre village (Moka region) as there are no 
orchards of this fruit tree in Mauritius. The data show that damage done by bats and other 



 
Research Week 2017 

 

27 

  

animals (birds and rats) varies considerably from orchard to orchard. However, smaller trees 
(<6 m) experience less damage caused by bats compared to large trees (>6 m). This suggests that 
pruning of trees is essential and may minimize the impact bats have on fruit crops. Netting 
proved to be successful in reducing the damage caused to litchi fruits by bats by over 75% in 
Medine and almost 100% in Calebasses compared with un-netted trees. The total damage on 
netted trees was reduced by over 60% in Calebasses and over 50% in Medine compared with 
un-netted trees. It is therefore essential to net the trees preferably using frames, so that the net is 
held above the tree canopy. The netting proved to be successful in reducing the bat damage if 
done correctly. This complies with data from Australia and Thailand where netting has been 
approved as the best non-lethal method to protect crop from bat damage.   

Keywords:  Fruit bat, Fruit damage, Netting, 
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Abstract: 

Fruit flies (Diptera: Tephritidae) are the most destructive and important pests of fruits 
and vegetables worldwide. The frequent use of insecticides in controlling fruit flies in 
fruits and vegetables have not resulted in sustainable management of this pest. The way 
forward today is to make use of environmental friendly techniques, in line with the 
promotion of sustainable agriculture, at a reasonable cost. The objective of this study 
was to develop new bait formulations from locally available materials, which can bring 
down the cost of the fruit fly control programme which uses the sterile insect technique 
(SIT) thus making it more affordable.  Locally available waste brewery yeast (WBY) 
obtained from the Phoenix Beer Industry was modified in a digestor found at the 
Entomology Division. The WBY was exposed to different boiling temperatures and 
proteolysis time using papain enzyme as follows (1) Boiling time (24 hrs., 48 hrs., 72 hrs. 
and 96 hrs.) @ 95 º C; (2) Hydrolysis time (24 hrs., 48 hrs., 72 hrs. and 96 hrs.) @ 60 º C; 
(3) Papain concentration (0.1 % v/v, 0.2 % v/v, 0.3 % v/v and 0.4 % v/v). This resulted 
in 64 different baits. The pH, dry matter content and % crude protein of the baits were 
calculated. A two choice bioassay was used and each bait was tested against water in a 
non-competitive situation with flies (Bactrocera zonata and Zeugodacus cucurbitae) from 
September 2016 to January 2017 in the laboratory. On testing day, twenty female flies 
were released in small gauze cage (30 x 30 x 30 cm) without sugar nor water.  Four 
replicates for each bait tested was set under control temperature (28+1 °C) and a relative 
humidity varying from 70 to 75 %. Three baits with significant relative attractancy 
ranging from 0.7 to 1.1 fly/trap/day were then selected for further testing under field 
conditions against the commercial protein hydrolysate. Trials were conducted in St 
Pierre and Albion in February 2017 and May 2017 respectively. Tephri traps with 300 ml 
of bait solution at 10 % v/v were arranged at 10 m interval in a randomised complete 
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block design. These were serviced after one week and the collected insects were placed 
in 75 % ethanol for subsequent identification. The data from the bioassay was analysed 
by analysis of variance (ANOVA) in Minitab and the means were separated by the 
Tukey test (p < 0.05). The result of the bioassay showed that increasing hydrolysis time 
increased relative attractancy. Increasing papain concentration from 0.1 % v/v to 0.4 % 
v/v increased relative attractancy significantly. Moreover, increasing boiling time from 
24 hrs to 96 hrs also had a significant increased attractancy. From these result, a 
preliminary protocol for the modification of WBY would be: boiling of WBY for 72 
hours, followed by hydrolysis for 72 hours using papain at 0.4 % v/v. For the field trial, 
trapping data was converted to fly/trap/day and then log transformed to meet the 
assumption of homogeneity of variance. ANOVA was done using Minitab, and Tukeys 
means separation test was used if F value was significant (p < 0.05). Significantly higher 
number of melon flies was caught in the protein baits compared to the water control in 
both regions. However there was no significant difference between the tested 
commercial protein hydrolysate and the three modified protein baits. The outcome of 
the trials show that modified waste brewery yeast can be used as a comparable 
alternative to the commercial protein hydrolysate for fruit fly monitoring and fruit fly 
control. The selected baits have proven its capacity to attract and capture targeted flies. 
The outcome of this research will have the upmost importance in the local suppression 
programme of fruit flies since an area-wide approach will be possible.  

 

Keywords: Sterile Insect Technique (SIT), Waste brewery yeast, Proteolysis, Bioassay, 
Zeugodacus cucurbitae 
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 Development of Marine Aquaculture in Mauritius: Impacts on Marine Biodiversity  

N. Nazurally1 *., S. Facknath1 and B. Lalljee1 

1Department of Agricultural and Food Science, Faculty of Agriculture, University of Mauritius, 
Reduit, Mauritius  

* Corresponding Author. E-mail: n.nazurally@uom.ac.mu 

Abstract:  

Worldwide aquaculture products have significantly increased over the last 15 years to 
cope with the global seafood demand. Mauritius as a Small Island Developing States 
(SIDS) with a vast sea territory has considered marine aquaculture as a key aspect for 
developing the ocean economy. The objectives of this research were five-fold: (1) to 
assess the biodiversity in and around an operational fish farm as affected by seasonal 
variation, (2) to determine effects of temperature on the growth rates and manifestation 
of the reproduction capabilities of two introduced fish species in Mauritius, (3) to assess 
sediment, water quality and fish, (4) to determine the distribution patterns, biomass 
estimates and diversity of planktons in nutrient enriched areas, and, (5)  to investigate 
the survival and growth rates of cultured and natural reef-building corals in and 
around an operational fish farm. Methodologies included line transect intercept (LIT) 
for coral assessment, a variety of visual census techniques for biodiversity assessment 
including fish, plankton were sampled using a variety of plankton nets and analysed in 
laboratory based microscopy techniques while coral growth were calculated using the 
scion-image software. Results showed the presence of various species of fishes and 
nudibranchs on the seabed just below the nets as well as on the ropes, cetaceans (e.g. 
Tursiops aduncus) and several green sea turtles (e.g. Chelonia mydas). Fluorescence sea 
light equipment showed the presence of coral recruits of 1-2 cm on the fixed floating 
buoys and ropes. Additionally, few colonies of Pocillopora damicornis were found on the 
fixed floating buoys. The gonads in both Sciaenops ocellatus and Dicentrarchus labrax 
were observed to be poorly developed within 1 to 2 years old fish. However, these fish 
species are not allowed to grow to full maturity and are harvested at specific age groups 
depending on market needs. Environmental parameters (pH, salinity, dissolved 
oxygen, nitrates, phosphates, and total suspended solids) were studied over intervals of 
3-months period while temperature and light intensity were monitored using 
underwater data loggers on an hourly basis. Most of the parameters were within the 
acceptable range, except for total suspended solids, nitrates and phosphates which were 
slightly over the recommended values. Total phytoplankton density together with 
chlorophyll a concentration was higher at the aquaculture sites than the reef areas. The 
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total phytoplankton density at the fish farm varied from (7.86 ± 0.42) x 106 cells/L) 
during summer period and (5.23 ± 0.39) x 105 cells/L) during winter around the fish 
farms while around the reef site the variation in phytoplankton was (7.86 ± 0.42) x 105 
cells/L) during summer period and (5.23 ± 0.39) x 104 cells/L) during winter seasons. 
Diatoms dominated the abundance with 34 genera followed by 11 genera of 
dinoflagellates and 4 genera of cyanobacteria. Coral growth rates measured in terms of 
surface area was 1.56(±0.45) mm2/day for Acropora formosa, 3.28(±0.8) mm2/day for 
Acropora selago, 2.01(±0.23) mm2/day for Pocillopora damicornis and 1.12(±0.06) mm2/day 
for Galaxea fascicularis. These data revealed that the fish farm studied is not causing 
damage to the surrounding marine environment. On the contrary, the aquaculture farm 
is helping to support a collection of species that is unique and providing nutrients to the 
high diversity and density of plankton, which is in turn supporting the coral diversity 
and propagation within the reef areas next to the fish farms. 

 

Keywords: Aquaculture, ocean economy, biodiversity, fish, coral, water quality 
parameters 



 
Research Week 2017 

 

32 
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Abstract: 

Use of the Sterile Insect Technique (SIT) to control Aedes albopictus mosquitoes is 
currently being investigated in two villages in Mauritius (Pointe des Lascars and 
Panchvati). The SIT in this case, involves the massive release of sterile Ae. albopictus 
males in Panchvati which could potentially lead to the suppression of its wild 
population in that area. In an SIT programme, it is very important to establish a robust 
and sensitive adult surveillance system of the target mosquito for several reasons. For 
instance, adult incidence data collected during the initial phase of the programme, can 
be used as a baseline to assess the impact of eventual sterile releases. Moreover, 
sampling of the adult population can provide important information on the ecology and 
behaviour of the vector mosquito which is essential for planning a sterile release 
strategy. While the BG SentinelTM (BGS) trap was found to be most effective in 
collecting Ae. albopictus in some temperate countries, in Mauritius, the standard white 
BGS trap failed to assess the vector incidence at low densities. In this study, the 
standard white BGS trap was visually modified and the trapping efficacy of the 
modified traps evaluated in four localities with the aim of determining the most 
effective trap for the capture of Ae. albopictus. In March 2015, January 2016, February 
2016 and March 2016, a 4 x 4 Latin square experiment were respectively carried out in 
Notre Dame, Curepipe, Panchvati and Pointe des Lascars, to evaluate the attractiveness 
of BGS traps of four different back-and-white colour combinations. All four traps were 
baited with the BG Sentinel™ lure and run continuously for four days. On a daily basis, 
traps were rotated and catch bags replaced. Each experiment was replicated thrice. Ae. 
albopictus and Culex quinquefasciatus were the two major mosquito species collected 
during the study where a of total 1486, 913, 1685 and 501 Ae. albopictus mosquitoes were 
respectively collected in Notre Dame, Curepipe, Panchvati and Pointe des Lascars while 
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4840, 1187, 1785 and 553 Cx. quinquefasciatus mosquitoes were respectively collected in 
the latter localities. Excluding Curepipe, completely black BGS trap collected 
significantly more Ae. albopictus males than the other traps in the three other localities. 
On the other hand, unlike in Notre Dame where completely black BGS trap collected 
significantly more Ae. albopictus females, trap colour did not significantly influence the 
collection of females in Curepipe, Panchvati and Pointe des Lascars. The impact of trap 
colour and trap location and whether or not there was a significant interaction between 
both parameters on Ae. albopictus capture rate, varied greatly according to the study 
sites. The geographical features and micro-climatic environment of the BGS trap 
location, are two factors that could probably have elicited this differential response to 
trap stimulus. In general, field results indicate that completely black BGS traps could be 
used for an optimized monitoring of Ae. albopictus in Mauritius. However, the study 
area should be thoroughly studied for an optimal positioning of traps so as to ensure an 
accurate monitoring of the species’ incidence within the locality. Furthermore, the high 
incidence of Cx. quinquefasciatus observed in Panchvati and Pointe des Lascars, calls for 
a proper sensitization of the residents in the two villages to the probability that they 
might still experience biting nuisances from Cx. quinquefasciatus despite an eventual 
suppression of Ae. albopictus during releases of sterile males in the area.  

Key Words: Aedes albopictus, mosquito, BG SentinelTM traps 
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Biofarming and Climate Smart Agriculture are two key areas in Government’s vision 
for the further development of agriculture and food security in the Republic of 
Mauritius. Our team is poised to help Government meet its national and international 
commitments, e.g. Vision 2030, the Sustainable Development Goals, in a spirit of 
partnership and pragmatism, to build national capacity and develop technologies that 
will contribute to the right choices that are needed now, in order to improve life, in a 
sustainable way, for future generations. Our main research thrust areas are, inter alia, as 
follows: Soil health and fertility management in Biofarming, Crop protection in 
Biofarming, Interactions between climate change and agriculture, Climate Change 
adaptation and mitigation in agriculture, Climate Smart Agriculture (CSA) principles, 
policies and practices, and economic benefits and Climate Change and food safety. The 
team has considerable strength and experience in research, consultancy, capacity 
building, community development, and outreach in the above mentioned areas.  
Collectively, we have completed 8 research projects in the past 5 years, and presently 
have 3 ongoing ones, funded by the International Atomic Energy Agency (IAEA), and 
the Mauritius Research Council (MRC), and 5 consultancy projects for the Government 
of Mauritius, for SADC, and for local agencies. The output of the team is in the form of 
publications in peer-reviewed journals, conference proceedings, policy briefs to 
Government, consultancy reports for national, regional and international agencies, with 
about 6 papers published in international peer reviewed journals, conference 
proceedings, technical reports, policy briefs, etc. Some key partners and collaborators 
with whom the team members have worked include the Food and Agriculture Research 
and Extension Institute (FAREI) of the Ministry of Agro-industry and Food Security, the 
Mauritius Agricultural Marketing Co-operative Federation Ltd (MAMCF), private firms 
and NGOs. The team members have also partnered with regional Universities for 
curriculum development in the field of climate change and Climate Smart Agriculture, 
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as well as for research and research uptake. Team members have also contributed to the 
preparation of the Assessment Reports of the Intergovernmental Panel on Climate 
Change (IPCC), and the development of national standards in Mauritius for biofarming 
of crops and poultry, as well as for compost and manure. Collectively the team is 
supervising about 20 MPhil/PhD in Mauritius and Rodrigues, on various areas related 
to Biofarming, Climate Change and CSA. Other capacity building activities include a 
series of short training courses organized for farmers, with funding from UNDP/GEF; 
three national policy dialogues, with funding from SADC FANRPAN, and one 
international symposium. Some members of the team have also been involved in the 
preparation of online modules on (i) Key Concepts of Climate Change and Sustainable 
Development, (ii) Transdisciplinary Thinking and Skills, (iii) Mitigation and Adaptation 
in Theory and Practice, (iv) Agriculture, Food Security and Climate Change, (v) Climate 
Change and Ecosystem Services, (vi) Climate Change and Urban Development, and 
(vii) Climate Change and Social Justice. The team envisages making these modules 
available to a wider audience in the coming months. The team has also envisaged 
several research projects for the coming years, on developing biofarming technologies 
relevant to the Mauritian context for economically important crops; on understanding 
the impacts of climate change on crops and food, and on the potential of biofarming for 
climate change adaptation and mitigation as part of a Climate Smart Agriculture (CSA) 
approach for climate resilience, ensuring livelihood and environmental sustainability. 
Other activities will include capacity building through a series of short training courses 
on (i) Biofarming, (ii) Climate Change, and (iii) Climate-Smart Agriculture, for different 
stakeholders (farmers, policy makers, decision makers, NGOs, environmental groups, 
climate activists, students and the general public). These training courses will be made 
available face-to-face, and also as Massive Open Online Courses (MOOCs).  
 
Keywords: Biofarming, Climate Smart Agriculture, Climate Change, Sustainable 
Development Goals 
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 Pole of Research Excellence in Food Safety and Public Health 

D. Goburdhun1*, B. Aumjaud1, D. Ramful-Baboolall1, Y. Jaufeerally-Fakim1, 
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Abstract: 

Food safety has a major impact on public health, trade and economic development. In 
an effort to address current food safety challenges the Faculty of Agriculture has 
proposed the set up of a PRE (POLE OF RESEARCH EXCELLENCE) in FOOD SAFETY AND PUBLIC 

HEALTH. The proposed PRE recognises that a multi-disciplinary and collaborative 
approach is required to address food safety concerns and capacity building and that all 
stakeholders have important roles to play in improving food safety and public health. 
The PRE will engage itself in activities that will maximize public health benefit. Our 
TEAM is sourced from different areas of expertise, like Food Science and Technology, 
Microbiology, Biotechnology and Biometry, thus enhancing a multidisciplinary and 
holistic approach. The main research thrusts revolve around the Evaluation of the food 
safety management systems of food businesses (including SMEs); Identification of 
microbiological food safety hazards along the food chain; Consumer studies on food 
safety; Safe processing of foods; Antibiotics residues, pesticides residues and toxins in 
foods; Natural food preservatives and antimicrobial in food systems; Epidemiology and 
genomics of microbial pathogens; and Nutritional safety of foods. The Faculty has 
successfully responded over decades to the emerging needs of the sector by offering 
both undergraduate and postgraduate programmes Bsc (Hons) Food Science and 
Technology, B.Sc (Hons) Food Quality and Safety, B.Sc (Hons) Food Hygiene and 
Environmental Health, B.Sc (Hons) Biotechnology, M.Sc Bioinformatics, M.Sc Food 
Technology among others. The Faculty has developed very strong links with its main 
stakeholders like the Food industry, Hospitality sector, Private laboratories, Ministry of 
Agroindustry and Food Security, Ministrys of Fisheries, Rodrigues Regional Assembly, 
Ministry of Health and Quality of Life, Food and Agricultural Research Institute, 
Mauritius Cane Industry Authority, Sugar estates, Mauritius Standards Bureau  in 
terms of guest lectures, participation in faculty advisory board, joint faculty-industry 
projects, students’ placement in the various institutions. Our members participate in 
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national committees (Mauritius Standards Bureau, National Codex Committee, EU 
funded project EDES Steering Committee on Strengthening Food Safety in Africa, the 
Carribean and the Pacific,  MAURITAS. The PRE will further strengthen the partnership 
with government and stakeholders to disseminate and encourage good practice 
information, provide support to food safety professionals, consumers and the food 
industry. Our members will collaborate with national and international institutions for 
joint projects, joint Ph. D supervision, training programmes and research. The 
University (Faculty of Agriculture) is a member of regional networks like QUALIREG , 
FANARPAN, ANAFE, RUFORUM and international networks like SANBIO, Food 
Microbiology Teacher Network, SELAMAT. Our staff collaborate with different 
institutions for joint projects, joint Ph. D supervision, training programmes and 
research. Future activities envisaged by the PRE are to - become a REHIS (The Royal 
Environmental Health Institute of Scotland) centre and  service short courses in Food 
Hygiene, Food Safety systems like HACCP amongst others; -to develop both award and 
non award courses  tailor-made to the needs of the stakeholders in Mauritius and 
Rodrigues (eg Certificate in Food Safety and Food Innovation in Rodrigues); develop a 
MSc Food Safety Management (on-line) in collaboration with Universities in the region 
and Europe (University of Central Lancashire (UCLAN), United Kingdom; Federal 
University of Agriculture, Nigeria);  supervise a MPhil/PhD project on food safety 
culture and climate in small food businesses in Mauritius and Rodrigues; evaluate the 
safety and quality of imported ingredients as well as fresh and processed foods with 
respect to emerging hazards; carry out whole genome sequences of food-borne 
pathogens/zoonotic organisms and. antibiotic-resistance genes; and study natural 
flavour development using microorganisms 

 

Keywords: PRE, Food Safety, Public Health 



 
Research Week 2017 

 

38 

  

Using Gut Microbial Symbionts to Improve the Quality of Sterile Fruit Flies  
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Abstract: 

Fruit flies (Diptera: Tephritidae) are considered important agricultural pests throughout 
the world due to their capacity to oviposit in fruits rendering them unmarketable.  The 
melon fly, Zeugodacus cucurbitae (Coquillett), is the most important species attacking 
cucurbits in Mauritius. Growers rely mainly on broad-spectrum insecticides for fruit fly 
control hence causing harmful effects to human and animal health and to the 
environment. An integrated pest management approach is being implemented by the 
Ministry of Agro Industry and Food Security and it includes a sterile insect technique 
(SIT) component. SIT involves mass-rearing and release of irradiation-induced sterile 
flies in the field. Fruit flies harbour a range of bacterial communities in their digestive 
systems. Gut bacteria have important functions and can influence fruit fly development, 
nutrition, fitness, physiology, behaviour and mating performance. Laboratory 
adaptation, mass-rearing conditions, irradiation process, and pre-release and release 
handling have a significant negative effect on biological quality of the sterile flies 
produced. This is mainly related to the disruption in the native microbiota. A new area 
of applied research is the use of endosymbionts as probiotics to improve the 
performance mass-reared sterile flies to enhance the efficacy of SIT. The objectives of 
this study were to characterize gut bacteria community in fruit flies, and to evaluate the 
use of selected gut bacteria to improve the quality of sterile flies produced. The crop 
and part of the mid-gut from wild flies were removed and streaked on to sterile plates 
of two bacteriological media.  Inoculated plates were incubated for 24 hours at 37 ºC. 
Predominant colonies were sub-cultured to obtain pure cultures of gut bacteria. 
Profiling of gut microbiota for 16S rRNA gene using a combination of denaturing gel 
electrophoresis and DNA sequencing was performed. Gut bacteria identified included 
Enterobacter spp., Klebsiella spp. and Providencia spp. Studies were conducted to 
supplement the adult diet of laboratory-reared flies with symbiotic bacteria namely 
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Klebsiella oxytoca and to assess its effect on survival and mating competitiveness of 
sterile male melon flies in the laboratory. A significantly higher (p<0.05) number of flies 
survived when fed on normal adult diet and on bacteria enriched diet as compared to 
sugar diet only. Addition of bacteria to male sugar diet significantly (p<0.05) affected 
mating success with wild females.  Only 13.2 % ± 1.74 sugar-fed males mated with the 
females as compared to 43.3 % ± 1.07 in bacterially enriched sugar diet and 43.4% ± 2.39 
in normal diet. Future work will comprise characterisation of gut bacteria community in 
the peach fruit fly, to assess the effect of mass-rearing and irradiation on gut bacterial 
community and to evaluate the possibility of using selected gut bacteria as potential 
probiotics to improve the quality of sterile flies produced. The probiotics will be added 
to adult and larval diets to re-establish the normal microbiota which will improve the 
metabolic processes of the flies and repair damage caused by radiation. The probiotics 
will be evaluated for fly longevity, female re-mating, male competitiveness, field 
dispersal capability. The practical application of probiotic enhanced flies will be 
assessed in a pilot release in the field.  This study will enable the exploitation of gut-
associated microbiota for the production of high quality sterile peach fruit flies for SIT 
applications at a lower cost.  

Keywords: Fruit fly, sterile insect technique, probiotics, gut bacteria, endosymbionts 
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Application of Next Generation Sequencing for Sugarcane Yellow Leaf Virus 
Genome Characterization 

N Joomun1* and A Dookun-Saumtally1  
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Abstract: 

Sugarcane yellow leaf virus (ScYLV), a member of genus Polerovirus of family 
Luteoviridae is the causal agent of yellow leaf disease of sugarcane.  It is characterised 
by intense yellowing of the midrib which gradually extends to the whole leaf.  The virus 
is present in all sugarcane growing regions of the world and is reported to cause yield 
losses in susceptible varieties.  At genetic level, it displays considerable diversity with 
nine known major genotypes based on their geographic origin (REU, CUB, BRA, PER, 
HAW, IND, CHN1, CHN2 and CHN3).  Consequently, molecular diagnostic tools have 
played an important role in the detection of this virus. Next generation sequencing 
(NGS) technology has revolutionised the field of molecular biology and provides a 
wealth of sequencing data unachievable previously, through conventional Sanger 
sequencing technologies.  This approach has gained rapid importance in plant virology 
where it has been applied for detection of new viruses without prior information of 
their sequences and also for characterisation of genetic diversity within known plant 
viruses. The current study focuses on the application of RNA sequencing (RNA-seq) for 
the characterisation of ScYLV. During crop cycles 2015 and 2016, severe yellowing 
symptoms typical to yellow leaf were observed in commercial fields of sugarcane 
variety M 1989/89.  Leaf samples were collected from the infected fields as well as 
positive control plants of variety R579 and total RNA extracted using SV Total RNA 
Isolation System (Promega Cat No: Z3100).  These were tested using reverse 
transcription polymerase chain reaction (RT-PCR) with primers YLS462/YLS111 and 
ScYLVf1/r1.  ScYLV was detected in the control variety but not in the highly 
symptomatic M 1989/99 samples.  In order to verify whether a divergent genotype of 
ScYLV or another virus was present in M 1989/99, NGS was used to screen the variety 
possible viral infection. cDNA library preparation was performed from RNA samples of 
M 1989/99 and R579 followed sequencing using the Illumina MiSeq platform.   
6,131,814 and 5,509,451 sequence reads were obtained for varieties M 1989/99 and R 579 
respectively.  Sequence analysis was performed using Geneious V. 10.1.3.  Mapping to 
ScYLV reference genomes downloaded from Genbank did not match any sequences in 
variety M 1989/99.  For the control R579, a total of 864 read matched ScYLV reference 
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sequences and it covered the entire ScYLV genome (5.8 kb). Blast analysis indicated that 
the ScYLV sequence from R579 was closer to REU (97.3 % sequence similarity with 
reference sequence REU-YL1a). However, based on phylogenetic analysis, this new 
genome sequence is likely to represent a recombinant genotype distinct from REU and 
genotype MU has been suggested. Further sequence analysis from the RNA-seq data 
also revealed the presence of a second sugarcane virus in both varieties, namely 
Sugarcane bacilliform virus (SCBV), with 277 sequence reads in variety R579. Contigs 
obtained have allowed the assembly of near complete genome of Mauritian isolate of 
SCBV. Closest blast similarity with SCBV Guadeloupe A strain (FJ824813) from variety 
R570 was obtained.   The assembled genome had small gaps in at nucleotide positions 
3086-3098, 4757-4770 and 7298-7395 relative to SCBV Guadeloupe A sequence. This 
study constitutes the first assembled complete SCBV genome from Mauritius and also 
illustrates the applicability of NGS technology for plant virus detection.   

 
Keywords: Sugarcane yellow leaf virus, genotypes, NGS, RNA-seq, Sugarcane bacillilform 
virus. 
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Abstract: 

Imported button mushrooms are more popular among consumers than locally 
cultivated fresh oyster mushrooms. Mushroom growers have shown interest in Agaricus 
spp. cultivation but unfortunately research and recommendations on Agaricus spp. 
mushroom are outdated or non-existent in Mauritius. This study was designed to 
reinitiate research work on Agaricus spp. cultivation to fill this gap. Two Agaricus 
bisporus spp. strains (MC 431 and MC 455), two A. blazei spp. strains (WC 837 and WC 
838) and one A. bitorquis spp. strain (P-4) were imported from the United States of 
America for experimental purposes. In the first part of the experiment, cultivation trials 
using non-composted sugarcane leaves, sugarcane bagasse and banana leaves were 
conducted separately for each species. The experimental design used was a 2 x 4 
factorial in a randomized block design with 4 replicates per treatment for Agaricus 
bisporus and A. blazei spp whereas a completely randomized block design with 4 
replicates per treatment was used for the experiment involving A. bitorquis spp.. LSD 
tests were used to compare treatments. In the second part of the experiment, composts 
were prepared from sugarcane bagasse, sugarcane leaves, banana leaves and horse 
manure according to a 7- days turning schedule and these composts were utilized as 
substrates in a cultivation trial for each species of Agaricus. The experimental design 
used was a 2 x 4 factorial in a randomized block design with 4 replicates per treatment 
for Agaricus bisporus and A. blazei spp whereas a completely randomized block design 
with 4 replicates per treatment was used for the experiment involving A. bitorquis spp.. 
LSD tests were used to compare treatments. Results indicate that when the A. bisporus 
spp. strains were cultivated on non-composted substrates, the highest mushroom yield 
(3.0 kg/m2) and biological efficiency (36.3%) was obtained when strain MC 431 was 
grown on banana leaves. When Agaricus blazei spp. strains were grown on non-
composted substrates, the highest mushroom yield (1.9 kg/m2) and biological efficiency 
(22.4%) was achieved when strain WC 837 was cultivated on sugarcane bagasse. When 
A. bitorquis spp. was grown on non-composted substrate, the highest mushroom yield 
(2.1 kg/m2) and biological efficiency (24.6%) was obtained when banana leaves were 
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used as growing medium. These results indicate that non-composted banana leaves 
yield more mushrooms on a wet weight basis as compared to non-composted sugarcane 
leaves and sugarcane bagasse. When A. bisporus spp. was grown on composted 
substrates, the highest yield of mushrooms (4.8 kg/m2) and highest biological efficiency 
(76.0%) was obtained when strain MC 431 was grown on composted banana leaves. 
When A. blazei spp. was cultivated on composted substrates, the highest yield of 
mushrooms (4.5 kg/m2) and highest biological efficiency (71.4%) was obtained when 
strain WC 838 was grown on composted banana leaves.  When A. bitorquis spp. was 
evaluated on composted substrates, the highest yield of mushrooms (4.2 kg/m2) and 
highest biological efficiency (66.4%) were observed when composted banana leaves 
were used as a growing medium. These results indicate that composted banana leaves 
yield more mushrooms on a wet weight basis as compared to composted sugarcane 
leaves and sugarcane bagasse. There are many opportunities in re-initiating research 
and cultivation of Agaricus spp. mushroom in Mauritius. Tropical/ semi tropical strains 
of Agaricus spp.  mushroom available in foreign countries represent a potential for 
cultivation locally. Both non-composted and composted agro wastes can be utilised to 
grow Agaricus spp. mushrooms but the prospect of using composted banana leaves as a 
synthetic substrate has been shown by the results in the study. A cultivation package 
for growing Agaricus spp. mushroom on composted banana leaves can be 
recommended for tropical regions where banana is cultivated in large acreage. 
 
Keywords: Agaricus, cultivation, non-composted, composted, substrates 
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Effect of mulch, tillage and fertilizer on maize production in Mauritius 
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Abstract: 

Maize is one of the largest crops produced in the world along with rice and wheat. 
After 9000 years of domestication, today maize production across the world is exploited 
as staple food for human consumption, production of alcohol, feed for livestock and 
bio-energy. Relative to the world pattern, production of maize in Mauritius is still 
unexploited economically and the sector has not yet been developed. Currently, the 
production of this cereal is still conventional with excessive reliance on chemical 
fertilizers at different stages of growth and injudicious application of pesticides to 
control pests.  This research focuses on the sustainable production of maize, a key-
requisite for agricultural development and food security in the local context as well as 
an alternative to the conventional production through organic amendments, judicious 
use of fertilizers and pesticides and minimum labour. The research aimed to determine 
the performance of the maize variety SC 608 in two distinct agro-ecological zones, 
humid and super humid zones. Mulch coverage, fertilizer application and tillage were 
the treatments to evaluate the performance of the variety in a rain-fed agricultural 
system. Given the relative plot size of 5x5 m, a 2x3x2 randomized block design was 
used for trials in Highlands that is the 2 treatments (fertilizer and tillage) had 2 levels 
(e.g fertilizer or no fertilizer) and they were replicated 3 times. A 4x3x2 randomized 
block design was used for trials in Vacoas that is 4 treatments (control, mulch, tillage, 
fertilizer) had 2 levels and were replicated 2 times. Mulch was applied at the rate of 1 
t/ha in Highlands and full coverage in Vacoas representing 10t/ha. Nitrogen based 
fertilizer was applied at the rate of 120kg/ha and tillage was performed at 10cm depth 
manually. Plant height, yield (cob weight per ha) and biomass were physical 
parameters recorded and used as parameters to performance. Sowing of seeds and all 
cultural practices were according to the ‘Agricultural Guide' of the Food and 
Agricultural Research Extension Unit. The first trials at Highlands were a combination 
of tillage and fertilizer as treatment. The mean yields in terms of cob weight were 3.4 
t/ha for the control and the maximum yield were 9 t/ha when tillage and fertilizer were 
applied as treatment which represents a difference of 33%. This implies that the highest 
yield can be obtained when tillage and fertilizer is applied compared to if no treatment 
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is applied. During the second trial, the effect of mulch was not considerable when 
applied at 1 t/ha; the yield was the same as the control that is 3 t/ha. In Vacoas, trials 
showed that the difference between the control and the combinations of treatment; 
tillage-mulch-fertilizer were not significant; the former being 14.7 t/ha and the latter 
15.2 t/ha. The combinations of tillage and mulch however were the most productive 
with a yield of 18.9 t/ha representing a 77% increase. For the time being, it is not 
possible to make comparisons between the yields obtained at Vacoas and Highlands, 
because apart from the treatments applied, the edaphic and climatic factors play a 
significant role in the final yield. The actual results give an impression on how yield 
productivity is varied when cultivated under an organic (no-tillage and mulching 
combinations), sustainable (Tillage, mulching and fertilizer combinations) and 
conventional (Tillage and fertilizer combinations) standard. Taking into consideration 
the ageing farming community and the urging need to re-structure the current food 
security plans, the results obtained is a promising option for Mauritius to shift towards 
the mass production of a crop that can help boost the green-economy through limited 
reliance on importation.  

Keywords: Maize production, Mulching, Tillage 
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Abstract: 
 
Tomato is one of the most important vegetable crops grown in Mauritius, as tomatoes 
are key ingredients in the Mauritian cuisine. Most hydroponic tomato growers in 
Mauritius are currently using hydroponic solution A (Potassium nitrate, Mono 
ammonium phosphate, Magnesium sulphate, Potassium sulphate and Mono potassium 
phosphate) and solution B (Potassium nitrate, Calcium nitrate and Micro elements/ 
Kanieltra) as nutrient medium for fertigation due to its availability and affordability. 
However, there is little or no information on how biofertiliser can influence tomato 
yield and quality. In this context, an experimental trial was conducted in the district of 
Plaine Wilhems (Curepipe, La Brasserie) from mid October 2016 to February 2017 in 
order to assess the potential use of biofertilisers as plant nutrient sources in hydroponic 
crop production. Tomato (Solanum lycopersicum) of the variety F1 Byzannce 
(indeterminate type) was grown hydroponically system and the fertilization regime was 
done in accordance with recommendation of the Food and Agricultural Research 
Extension Institute. Seeds of tomatoes were sown in plastic trays and place under 
favourable condition to raise the seedlings. Twenty- five day-old seedlings were 
transplanted into coir bags until the fruit ripening period. After transplanting, one of 
three treatments were given: T1 (Inorganic fertiliser/hydroponic solution A & B ), T2 ( 
Biofertiliser/ BioSevia® Grow, BioSevia® Bloom and Trichoderma Hazarinum) and T3 
(Biofertiliser/ Prathista® Organic NPK and Prathista®Megacal). Treatments were 
arranged in a randomised block design with eight replicates. Total NPK content in plant 
tissues, dry matter content(%), moisture content(%) and root biomass(%) were analyzed 
at three different stages (vegetative stage, flowering stage and fruiting stage). Shoot 
height (m) and root length (m) were measured at each stage of growth whereas sugar 
content, fruit diameter and yield of fruits were analyzed at fruiting stage. Observations 
showed significantly higher performance of plants treated with T1 as it produced the 
highest shoot length (m), root length (m), root biomass (%), fruit size (cm), total 
nitrogen in plant, number of fruits per plant and marketable yield (6.20 kg/plant) as 
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compared to T2 and T3 (p<0.05). Biofertiliser treatments (T2 & T3)  had a statistically 
significant (p<0.05) response in other studied parameters such as plant % dry matter 
content and sugar content as compared to the inorganic fertiliser. In all treatments, 
there were significant differences (p<0.05) in plant moisture content (%), total plant 
phosphorus (ppm) and total plant potassium (ppm) at different growth stages. The 
yield obtained under the different treatments were statistically significant (p<0.05) 
whereby T1 recorded the highest yield of 6.20 kg/plant which might be due to readily 
available nutrients to the plant by the application of solution A and B; followed by T3- 
4.25 kg/plant due to the composition and different constituents based on biotechnology 
and T2- 3.55 kg/plant respectively as certain minerals were accessible and naturally 
decomposed by the microorganisms present in the coir. However, the application of 
Prathista® biofertiliser on tomato in hydroponic crop production has proved to be 
efficient and led to the largest fruit diameter (7.64 cm) and higher sugar content 
(4.95˚Bx).  The results of this experimental trial have provided baseline information for 
the potential use of biofertilisers for hydroponic crop production.  

Keywords: Tomato: Solanum lycopersicum, Biofertiliser, Inorganic fertiliser, Hydroponic 
System 
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Abstract: 

Mauritius generates about 1,200 tonnes of waste daily.  The main types of municipal 
solid waste are: organic; plastic; paper; textile; glass.  In 2016, 450,000 tonnes of wastes 
were disposed at the Mare Chicose landfill which is the sole landfill on the island and is 
expected to reach saturation in 2018/2019.  Thus, solid waste management is an 
emerging challenge which needs to be addressed to ensure sustainable development.   
According to the waste hierarchy, “Reduce”, “Reuse” and “Recycle” are more favoured 
options for solid waste management compared to landfill.  Waste segregation enables 
recycling which involves reprocessing waste into new products.  In Mauritius, 
household waste sorting and collection are implemented by non-governmental 
organisations and one local authority.  A significant proportion of the waste is organic 
and can be composted.   The government household compost scheme aims at 
promoting home composting of organic waste, including selected food scraps, to reduce 
amount of solid waste.  The success of this initiative depends on the engagement of 
individuals in waste segregation and composting.  Education, knowledge, beliefs and 
attitudes are important factors that influence whether solid waste reduction activities 
are practised at household level. In this context, this research was conducted to evaluate 
knowledge, attitudes and practices relating to household waste segregation and 
composting.  A structured questionnaire was designed as follows: a “true or false” quiz 
comprising of twenty-four knowledge statements; fourteen attitude statements with a 
five-point likert scale; sixteen practice questions with five-point frequency scale.  The 
data was collected by face to face administration of the survey questionnaire to 100 
residents in the district of Pamplemousses.  The proportion of respondents according to 
gender was: 53% female and 47% male.  Data analysis was performed with the 
statistical software, SPSS (Version 20.0) and Microsoft Excel 2013. Results established 
that the mean % correct answers was higher for male respondents (68 ± 13) compared to 
female respondents (44 ± 14).  The percentage of participants giving correct responses to 
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specific issues were as follows: meaning of biodegradable wastes (67%); environmental 
effect of plastic wastes (74%); household compost scheme of the government (67%); 
waste segregation based on biodegradability (88%); waste segregation using colour 
coded containers (76%); the purpose of recycling (87%); Mare Chicose as the site for 
disposal of household waste (51%).   67% and 60% of incorrect responses were recorded 
for two knowledge statements on examples of non-biodegradable waste.  More than 
half of the respondents stated that they did not know the answer to knowledge 
statements on wastes which are compostable.  68% recorded a “did not know” response 
to the knowledge statement on the impact of food waste and methane on global climate 
change.  A high proportion of residents expressed agreement with the following 
attitude statements:  “environmental education is important so as to promote waste 
segregation” (64%); “waste segregation is important because garbage collection is not 
reliable” (69%); “separation of waste is time consuming” (90%); “a busy lifestyle can 
make food waste hard to avoid” (87%).  About half of the participants stated agreement 
with the following: “the best way to reduce waste is not to produce it in the first place”.  
According to self-reported practices of participating households, the proportion of 
respondents indicating that they “always” or “often” implement the following activities 
are: waste segregation (31%); discarding waste in a composter (58%); segregating waste 
for compost-making (55%); use of home-made compost to fertilise plants (57%); re-use 
of food packaging (48%).  The research findings could be used by local authorities and 
non-governmental organisations to enhance the effectiveness of household waste 
segregation and composting initiatives.   

 

Keywords: Waste Segregation, Composting, Knowledge, Attitudes, Practices  
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Nitrous Oxide Gas Emission in Potato Cropping Systems 
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Abstract: 

The potato is one of the strategically grown crops of the non-sugar sector in Mauritius 
aiming to attain self-sufficiency.  The average area under potato cultivation in Mauritius 
is approximately 822.4 ± 39.2 hectares and the average annual production is 18,857 ± 704 
tons.  In order to obtain better tuber size and quality, the implementation of mechanical 
tillage and the use of synthetic fertiliser is a critical requirement.  However, these 
practices were seen to have adverse effects on several ecosystem level and ecotype such 
as the soil, streams, lagoons and the atmosphere.  The use of fertilisers in agriculture 
contributes to the emission of greenhouse gases such as nitrous oxide (N2O), methane 
(CH4) and carbon dioxide (CO2).  Nitrous oxide, being emitted less than carbon dioxide, 
is 273 times more potent as a greenhouse gas compared to carbon dioxide.  This study 
was carried out at the University of Mauritius farm and focuses on the emission of 
nitrous oxide gas in potato cultivations and how practices like organic mulching, 
fertiliser application and tillage contribute the emission of nitrous oxide.   Twenty four 
(24) subplots of 5m x 5m were laid in a randomized complete block design from April 
to July 2016 and the potato variety Spunta was used for the trial. Static chambers made 
up of Poly vinyl chloride (PVC) were setup (one per subplot) with the headspace 
volume of 6.28 x 10-3m3 and a basal area of 0.0314 m2. The nitrous oxide emission was 
measured using a portable handheld gas analyzer.  Nitrous oxide measurement was 
carried out twice a week for one hour during twenty minutes intervals labelled as T0, 
T20, T40 and T60.  The measurement was initiated one week before the potatoes were 
planted until one week after the harvest.  It was noticed that the rate of emission of 
nitrous oxide was greater in no tilled plots under maize stover mulch and nitrogen 
fertiliser application at a rate of 120kg/ha with a daily flux ranging from 17.61 ± 3.02 g 
N2O-N/ha/day in dry soil (moisture content <10%) to 23.39 ± 44 g N2O-N/ha/day in 
humid soil (moisture content >60%).  The lowest emission was in the control 
experiment with an average flux of 7.73 ± 0.34 g N2O-N/ha/day. Several factors were 
seen to have an impact on the emission of N2O mainly, soil organic carbon content, 
coverage (cover crops, mulching etc.), soil texture, soil moisture and temperature.  A 
positive correlation was recorded between temperature, soil moisture and organic 
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matter content to the nitrous oxide flux from the soil.  During the vegetative/tuber 
bulking stage of potato crop, the nitrous oxide emission was seen to be stable in all plots 
except for plots with tillage treatments in combination with nitrogen fertiliser where 
fluctuations in nitrous oxide emission were recorded.  A sharp increase in N2O flux in 
all treatments was noted after the potatoes were harvested.  Although the beneficial 
impacts of mulching are numerous, it provides a suitable microclimate for soil borne 
organisms to thrive leading to a higher soil respiration rate and to an increase in 
greenhouse gas emission.  Therefore, it can be concluded that nitrous oxide emission in 
potato cropping systems is elevated and is influenced by several biotic and abiotic 
factors. Proper mulch material selection and application strategy can contribute in 
improving plant nitrogen absorption and thus, limiting N2O emission. 

 

Keywords: Agriculture, Mulching, Potatoes, Nitrous oxide, Greenhouse Gas Emission 
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Anti-Listerial Activity of Lemon Grass Extract and Essential Oil on Surimi-Based 
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Abstract: 

For the past two decades, there has been an increasing interest in the investigation of 
different extracts obtained from traditional medicinal plants as potential sources of new 
antimicrobial agents. Lemon grass (Cymbopogon citratus) of the Poaceae family, is a tall 
monocotyledonous aromatic perennial plant with slender sharp-edged green leaves and 
pointed apex that is native to tropical Asia. Lemon grass is known to exhibit strong 
antimicrobial activity against gram-positive bacteria due to the presence of citral. 
Listeria monocytogenes is a gram positive, psychrotrophic, facultative anaerobic 
bacterium and is the etiological agent of listeriosis, a severe foodborne disease of major 
public health concern. There is a rising concern about the presence of L. monocytogenes 
in various surimi-based products such as crabmeat analogues. The objectives of this 
research were thus: (i) to develop a water-based extraction procedure for the 
antimicrobial component(s) in lemon grass and (ii) to evaluate the antimicrobial effect 
of a concentrated water-based extract and commercial essential oil (EO) of lemon grass 
against L. innocua (ATCC 33090), a surrogate strain of L. monocytogenes, in vitro and on 
crabmeat. Briefly, extraction was carried out by vigorously shaking the stems and 
leaves of lemon grass in sterile water at room temperature for a period of 3 days. The 
resulting mixture was then filtered using a pressure pump followed by membrane 
filtration to remove bacterial contaminants and impurities. Antilisterial activity of the 
concentrated extract and commercial EO of lemon grass (0.5%) was conducted using the 
agar well diffusion technique. Crabsticks, sourced from a supermarket, were 
subsequently inoculated with L. innocua to a final density of ca. 4 log cfu/g and then 
coated with 500 �l of either concentrated extract or 0.5% commercial EO and stored at 
4°C for up to 15 days. Samples were then withdrawn every 5 days and subjected to 
microbiological analysis by culturing on PALCAM agar. In addition un-inoculated 
crabsticks were subjected to physicochemical analyses (pH, surface colour [L*, a*, b*] 
and drip loss) and sensory testing (general appearance, colour, aroma, texture and 
overall acceptability) using untrained panellists. All experiments were conducted in 
two independent trials. Following the agar well diffusion assay, inhibition zones with 
mean diameters of 18.3 and 21.0 mm were obtained with the concentrated extract and 
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commercial EO respectively. The population of L. innocua in lemon grass extract-coated 
(4.2 log cfu/g) and 0.5 % EO-coated (2.7 log cfu/g) samples were significantly lower 
(p<0.05) after 15 days than their untreated control counterpart (5.2 log cfu/g). The pH, 
L* and drip loss values for extract- and EO-coated and uncoated crabmeat ranged from 
6.58 - 6.82, 58.1 - 75.3 and 4.7-11.0% w/w respectively, and did not vary considerably 
over the 15 days storage period. Extract- and EO-coated crabsticks were considered 
acceptable or highly acceptable by 73% and 60% of panellists respectively compared 
with only 40% for the untreated crabmeat. Lemon grass extract and essential oil have 
the potential to control growth of L. monocytogenes in seafood surimi products with 
minimal adverse effect on the organoleptic characteristics of the product and thus can 
possibly be used as a natural food preservative. 

 

Keywords: lemon grass, extract, essential oil, Listeria, surimi, crabstick 
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Abstract 

Treasured as a delicacy, sea urchins also consist of medically important bioactives. The 
strength of their biological potency is reflected in the colour of their spines. This study 
aimed at assessing the bioactive potential of sea urchins using two different tissues, 
shells and gonads and two different solvents, chloroform and methanol. The impacts of 
two drying methods, freeze drying and non-freeze drying were also investigated. 
Drying methods are known to display significant influence on the extractability, 
stability and activity of secondary metabolites. DNA could not be amplified through 
PCR however, sufficient morphological characters were present to identify the sample 
as Diadema savignyi. A yield of 9.13 % was obtained when non-freeze dried methanolic 
shell extract was used while the contrary was observed for the gonads. Freeze dried 
gonads and using methanol as solvent gave an extraction yield of 7.22 %. Statistically 
significant interaction was observed between the drying methods; freeze drying and 
solvent used; methanol, when gonads were used. However, the results are in 
disagreement to what was hypothesized, in which freeze dried sample would have a 
higher yield. The qualitative tests revealed the presence of both saponins and phenols. 
The phenolic content was quantified and amounted to 420 mg GAE/g DW in non-
freeze dried methanolic shell extract and 688.1 mg GAE/g DW in non-freeze dried 
methanolic gonadal extract. Promising antimicrobial activity was recorded using agar 
disc diffusion and results confirmed using minimum inhibitory concentration (MIC). 
Two Gram negative bacteria, E. coli and Acinetobacter spp. and one Gram positive 
bacteria, Enterococcus spp. were inhibited when treated with non-freeze dried 
methanolic shell extract. Freeze dried methanolic gonadal extract was able to inhibit the 
Gram positive bacteria, S. aureus. Minimum Bacterial Concentration (MBC) was also 
performed and the extracts were found to have bacteriostatic effect. The scavenging 
capacity of the sea urchin extracts were assessed using the DPPH methods. High 
antioxidant activity was observed in the non-freeze dried methanolic shell extract, 
reporting an IC50 value of 3.77 μg/ml, lower than that of the control, ascorbic acid; 5.60 
μg/ml. Few researches have investigated on the larvicidal property of echinoderm. In 
the present study, A. aegypti was used and a maximum larvicidal activity was recorded 
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at 48 hr of incubation, using extract at 2 % concentration; IC50 of 1.381 %. Strong positive 
correlation were obtained between the total phenolic content (TPC) and biological 
activity investigated. Polyhydroxylated naphthoquinones (PHNQs) highly resembles 
the polyphenolic components and could be responsible for these activities. However, 
other chemical constituent identified during the qualitative analysis such as saponins 
might also be accountable to such activities. This research suggests that Diadema savignyi 
would serve as an excellent source of natural food-grade antioxidant and are a potential 
source of novel antimicrobial drugs. Diadema savignyi exhibits low larvicidal activity 
which could result from both bioactive and non-bioactive compounds intermix, present 
in the crude extract. Subsequent dilution with the non-PHNQs components influences 
the biological activity of the extract. This suggests that their pursuing separation and 
quantification using high performance liquid chromatography (HPLC) is a must. 

 

KEYWORDS: Sea urchin, anti-bacterial activity, scavenging capacity, larvicidal activity. 

  



 
Research Week 2017 

 

57 

  

Genetic Relatedness and Reproductive Compatibility of Crop Wild Relatives from 
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Abstract: 

Plant genetic resources for food and agriculture (PGRFA) are one of the world’s most 
important natural resources, as sustainable agricultural productivity is dependent upon 
access to novel germplasm. The limited genetic diversity of cultivated plants has led to 
the need to find wild germplasm as a source of genetic variation. Wild plant taxa are 
reservoirs of beneficial genes and their potential for exploitation in plant breeding is 
determined by their genetic relationship to the domesticated relative. By definition, a 
crop wild relative (CWR) is a wild plant taxon that has an indirect use derived from its 
relatively close genetic relationship to a crop. Conventional breeding or modern 
biotechnological methods/tools can be used to improve crops by introgressing into 
their genomes, new genes or variants from CWRs. In most plant species, reproductive 
isolation (RI) is achieved by multiple reproductive isolating barriers (RIBs), which 
operate at various stages of the process of reproduction, causing its failure. 
Conventional breeding methods are possible with the closest CWRs. It involves the 
selection of plants with desired traits after the sexual exchange of genes by cross-
fertilisation between two parents. More distantly related CWRs are more likely to 
present difficulties for hybridisation due to cross-incompatibility, poor hybrid survival 
and hybrid sterility. CWRs that have RI from the crop should, however, not be left 
unattended. They may harbour genes of agrononomic value, and for certain crops, they 
may be the only known existing CWRs. Investigations on the degree of relatedness and 
reproductive compatibility between crops and their CWRs are required, to provide 
insights into the possibility of exploiting their genetic diversity through breeding 
programmes. 

The objectives are (i) to evaluate the utility of chloroplast DNA (cpDNA) markers in 
phylogenetic and DNA barcoding studies of the cultivated tomato (Solanum  
lycopersicum) and its CWRs (wild tomatoes), (ii) to investigate RIBs between cultivated 
eggplant (S. melongena) and its CWRs and (iii) to carry out molecular analyses on S. 
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melongena and its CWRs for examining the sequence variability in phylogenetic markers 
across the taxa, and  characterising the homologs of genes with reported involvement in 
RI in the tomato clade 

To that end, cpDNA sequences have been retrieved from the complete chloroplast 
genomes of several wild tomatoes, available in GenBank. The variability among these 
cpDNA sequences are currently being analysed. Interspecific crosses between the S. 
melongena and the wild species will be carried out in order to determine the crossability. 
A typical crossing technique involving (i) emasculation of flower buds before anthesis 
in the female parent, (ii) collection of pollen from the male parent during anthesis, and 
(iii) manual pollination of the emasculated flowers during anthesis, will be used. 
Pollinated flowers will be monitored, recording all the abcised flowers and those 
developing into fruits. Mature fruits will be collected for seed counts. Molecular 
analyses will consist of DNA extraction, PCR amplification, sequencing of amplicons 
and sequence analysis. 

The results should indicate the presence or absence of pre-zygotic barriers. Given the 
occurrence of seeds from the interspecific crosses, seed viability and seedling survival 
will be tested, to assess post-zygotic barriers. For the Solanum crop species under study, 
the proposed work is expected to provide data on the degree of genetic relatedness and 
reproductive compatibility with their CWRs. These are two aspects on which is 
dependent the utilisation of CWRs in plant breeding. 

 

Keywords: Crop wild relatives, Solanum, reproductive isolation 
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Abstract: 

Medicinal plants have long played essential roles in the treatment of diseases all over 
the world. Cassia is the major genus belonging to the Caesalpiniaceae subfamily, and has 
over 600 species, which are distributed extensively across the globe. Not all of the 600 
species have been studied and there is currently a great interest in the investigation of 
the phytochemistry of Cassia species due to their potential medicinal value. In fact, 
Cassia species have biological and medicinal activities including hepatoprotective, 
antibacterial, antifungal, antioxidant, antitumor, antidiabetic and antiparasitic 
functions. Development of resistance to existing conventional pesticides, the increasing 
environmental pollution and health dangers created by synthetic pesticides justify the 
need to search for new biocontrol agents with higher activity against the target pests, 
and a lower impact on humans and the environment. The preliminary aims of the study 
were to (i) compare the yields of the extracts of leaves of two Cassia species namely 
Cassia fistula and Senna siamea (Cassia siamea) using three different solvents, namely 
methanol, dichloromethane and petroleum ether, (ii) screen mature leaves of Cassia 
plant crude extracts for the presence of phytochemicals and (iii) investigate the 
antimicrobial properties against pathogenic bacteria. Mature leaves of Cassia fistula and 
Senna siamea (Cassia siamea) were used as plant material.  The samples were collected 
from four sites in the North and four sites in the Central Plateau of Mauritius. The 
leaves were allowed to dry in a shaded place at room temperature for about 10 days in 
order to prevent the decomposition of active compounds. After drying, the samples 
were chopped into small pieces and pulverised into fine powdery form using a 
mechanical grinder. The plant materials were extracted by the maceration process in 
three different solvents of different polarity (methanol, dichloromethane and petroleum 
ether). No significant difference was observed in the yield of the two Cassia species 
(p>0.05). However, the type of solvent had a significant effect (p < 0.05) on the yield. 
Highest yield was observed in methanolic extracts while the lowest yield was observed 
with the petroleum ether extracts in both species.  
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The above study has indicated that the yield of crude extracts of studied Cassia species 
varies with the polarity of solvents with highest yield obtained with methanol solvent. 
Future work will involve the extraction of essential oils from Cassia flowers, screening 
of Cassia plant extracts and essential oil for the presence of phytochemicals, 
characterization and quantification of the secondary metabolites of the different sections 
of the Cassia crude extracts and essential oil and investigation of their antimicrobial 
properties against pathogenic bacteria. The biopesticidal potential of Cassia extracts will 
be also be studied on some major pests of vegetable species namely Neoceratitis 
cyanescens, Bactrocera zonata, Bactrocera cucurbitae and Plutella xylostella. The effect of the 
Cassia extracts against  some major plant diseases namely Freckle disease of banana 
plants, Stephilum leaf blight of onions and late blight disease of tomato plants will be 
evaluated both in vitro and under field conditions. 

 

Keywords:  Cassia fistula,Cassia siamea, phytochemicals, biological activity, biopesticides  
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Abstract: 

Garlic (Allium Sativum L.) is considered as one of the oldest cultivated crops across the 
globe.  It is well known for its abundant source of phytonutrients, which not only 
promote disease prevention, but are also phyto-remedies for various health concerns 
such as, cardiovascular diseases, obesity and diabetes amongst others.  This study 
aimed at characterising and assessing the morphological, physico-chemical, and 
biochemical traits among sixteen garlic accessions, in order to eliminate duplicates in 
local gene banks and to ensure the safeguard of the accessions for future breeding 
works.  Morphological traits of garlic leaves and bulbs, obtained from accessions 
cultivated under the same climatic, edaphic and cultural conditions, were assessed 
using the descriptor of the International Plant Genetic Resource Institute (IPGRI).  Total 
Soluble Solids (TSS), pH and Electrical Conductivity (EC), were determined on garlic 
bulbs as per the Official methods of analysis of the Association of Official Agricultural 
Chemists (2003).  Allicin content of each garlic accession was determined biochemically 
and a sensory analysis was conducted on the pungency level of garlic bulbs.  Selected 
morphological traits and allicin content were subjected to hierarchical clustering.  
Significant variability was observed on selected morphological traits.  Mean leaf length 
varied between 21.05 to 31.55 cm (p < 0.05); mean leaf width: 1.28 to 2.18 cm (p < 0.05) 
and mean leaf number: 6.7 to 9.8 (p < 0.05). The shape of garlic bulbs was mostly found 
to be broadly ovate with an even base and heart-shaped with a basal plate, bulb 
structure type was regular two-fan groups, regular three-fan groups and irregular, 
colour of bulb skin was white for all the accessions. Clove number in the bulbs varied 
between 11.4 to 45 and bulb diameter lied from 29.97 to 44.51 mm. Physico-chemical 
analysis of bulbs revealed:  pH of 6.34 to 6.75, TSS of 26.5 to 35.0, EC of 2.28 to 5.27 mS/ 
cm.  The pungency of garlic accessions analysed ranged between 0.44 % to 0.83 % (p< 
0.05).  Sensory analysis confirmed the trend of increasing pungency level from accession 
‘Leehul’ to ‘5020’.  The bulb of accession ‘5020’ was the most pungent, based on both 
biochemical and sensory analyses.  The pH and TSS did not have an effect on the allicin 
content of any accession.  Cluster analysis on morphological and physico-chemical traits 
revealed three major clusters.  Cluster 1 and 2 were around 50 % similar, while cluster 1 
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and 3 did not show any similarity.  Several pairs of accessions (‘Gowd’ and ‘Ramyead’; 
‘Gopee’ and ‘Leehul’; ‘Neet’ and ‘5020’; ‘Planter’ and ‘T- 19’) demonstrated strong 
similarity index (> 95%) on specific traits.  Among the 16 accessions evaluated, there 
were possible duplicates and therefore not all accessions might be maintained for 
conservation.  Results obtained from this study would be meaningful in putting up 
strategies to conserve garlic accessions and in making optimal and informed use of 
valuable characters of garlic accessions in genebanks.  Morphological analysis is still a 
valid and essential tool for characterising and classifying the garlic accessions in 
resource-limited countries.  Such analysis could further be supplemented by 
appropriate biochemical and molecular characterisation works to yield meaningful, 
valid and reliable conclusions. 

 

Keywords:  Garlic, accessions, characterisation, morphological, allicin, cluster analysis  
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Abstract: 

Marine bivalves (class: Bivalvia; Phylum: Mollusca) live at all depths in or upon 
virtually all substrates. As filter feeders, bivalves are useful to purify silted marine 
waters. They form important links between primary detritus and consumers and help in 
nutrient recycling. Bivalves are also food delicacies. Allometric relationships 
(correlations between two measurable variables) are useful to determine the best 
conditions under which bivalves exhibit proportionate growth and to deduce the size at 
which harvesting can be increased to boost up production. The present study focuses on 
determining the stomach content and allometric relationships among shell dimensions 
and weight of the clam Gafrarium tumidium and mussel Modiolus auriculatus. The study 
was carried from October 2015 to July 2016. 240 clams and 191 mussels were collected 
from a local barachois at Poudre d’Or, north-east coast of Mauritius. For clams, the shell 
length (maximum distance along the long axis of the valves), width (maximum distance 
between outer edges of two valves) and height (maximum distance from hinge to 
ventral margin) were measured to the nearest of 0.01 mm using a Vernier caliper. For 
mussels, the maximum distance between the anterior and posterior extremities of the 
shell in a direction parallel to the ventral margin was recorded as the length. The 
maximum distance between the umbo and the ventral margin in a direction 
perpendicular to the anterior-posterior axis was noted as the height. The maximum 
distance between the outer surfaces of the two valves when they are kept closed 
together was recorded as the width. Stomachs of 15 clams and 15 mussels were 
removed and preserved in a fixative mixture which was used for phytoplankton 
identification and enumeration using a Sedgewick Rafter Counting Chamber, under a 
microscope. In July 2016, phytoplankton was also identified and enumerated in 
seawater at the collection stations of both bivalve species. For clams, mean total weight 
was 8.1581 g, mean wet weight was 1.3273 g, mean dried weight was 0.3956 g and mean 
shell weight was 6.8308 g. Minimum length was 2.4151 cm and maximum length was 
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2.7967 cm, minimum width was 2.2847 cm and maximum width was 2.5147 cm and 
minimum height was 2.3570 cm and maximum height was 2.6058 cm. For mussels, 
mean total weight was 5.5873 g, mean wet weight was 1.1584 g, mean dried weight was 
0.4744 g and mean shell weight was 4.4288 g. Minimum length was 2.2915 cm and 
maximum length was 2.4434 cm, minimum width was 2.2356 cm and maximum width 
was 2.4366 cm and minimum height was 2.3313 cm and maximum height was 2.7479 
cm. All allometric relationships between shell dimensions and weight measurements 
were separately assessed by using log transformation for a linear equation in the form Y 
= b X + a. Hence, 4 positive and 5 negative allometric growth relationships have been 
recorded for clams. For mussels, 4 negative and 5 positive allometric growth 
relationships were registered. Stomach content analysis revealed a variation in the 
phytoplankton composition and abundance in stomach content of clam and mussel 
individuals. Navicula sp., Gyrosigma sp., Pleurosigma sp., Diatoma sp., Grammatophora sp., 
Licmorphora sp. and Coscinodiscus sp. were generally dominant diatoms in stomach 
content of clam individuals. Significant differences of phytoplankton were observed in 
stomach content of the mussel individuals. Akashiwo sp. was the only dinoflagellate 
species found in stomach content of both bivalve species. Same phytoplankton species 
were observed in seawater at the collection stations of clam and mussel individuals. The 
present study provides baseline information on the feeding habit and allometric 
relationships of clam Gafrarium tumidium and mussel Modiolus auriculatus. The 
information may further assist aquaculturists on the nutritional requirements and 
hatchery development of edible bivalves in Mauritius. 

Keywords: Bivalves, allometric relationships, stomach content 
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Abstract: 

The human senses play an important role in establishing a connection between the 
environment and human beings. The concept of landscape perception helps to 
determine the effect different landscape styles have on human senses. The perception of 
landscapes is influenced by numerous factors, including biological as well as external 
factors. Natural landscapes and sceneries of Mauritius are worldwide famous and 
contribute to the tourism industry of the country. Interacting with nature is a multi-
sensory experience that affects humans in many ways including aesthetic appreciation, 
physical well-being and mental health. Landscapes comprise of not only gardens and 
parks but also seascapes, mountain ranges, meadows, and much more. These 
surroundings have been used ideally for restorative and healing locations. Hence, 
landscapes have an important role to play in improving public health. Urbanisation in 
Mauritius has increased in the last decade, making the built landscape a more common 
sight than natural ones. Nowadays, most of an individual’s waking hours is spent 
within urbanised surroundings, adapting the human senses to a concrete environment 
and a more digital era. This trend has shown an increase in mental illness and a surge in 
stress levels. Non-communicable diseases such as obesity, diabetes, cardiovascular 
diseases and others are increasing year by year. These NCDs are known as lifestyle-
related diseases. They are preventable illnesses with a strong relationship to the 
environment in which a person lives, works, plays or goes to school. With an increase in 
urbanisation, the degradation of our natural environment has taken a toll. In view of 
these challenges, a survey was conducted among 80 workers and more specifically, 40 
white collar officers and 40 outdoor workers to assess how perception of landscape 
types differs among job occupations. Understanding the relationship between 
increasing urban areas and the effect on mental and physical health of the Mauritian 
community may provide more information and insight for improvement of urban and 
landscape planning to mitigate the effects of unhealthy urban lifestyle. Main findings of 
this study showed that indoor workers were less likely to visit green spaces (p<0.05) as 
compared to outdoor workers and the majority of participants spent time outdoors to 
enjoy nature. Additionally, socio-demographic parameters such as age and residential 
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areas of key informants were influential factors in the perception of landscape types. 
Majority of respondents (53.8%) agreed on the fact that urban landscapes of Mauritius 
are lacking in terms of natural features and that an increase in green spaces would 
provide numerous benefits to urban dwellers as well as workers. Main findings 
reported that preference for natural landscapes were higher compared to urban ones 
regardless of the respondents’ occupation, age, gender or residential area. The results 
demonstrated that environmental factors affected the senses and consequently 
influenced the way landscapes were perceived. In the field of environmental 
psychology, the curative attributes of natural landscapes can promote stress restoration 
among those who suffer from the lack of nature including the part of the population 
which spends most of their time among urbanised settings. Moreover, the need for 
urban and landscape planning in Mauritius for health-promoting environment should 
be encouraged as well as create incentives for employees to spend time outdoors.  

Keywords: Senses, Perception, Landscape, Urban, Stress 
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Abstract: 

Mauritius, being a part of the United Nations, decided to adopt key measures to combat 
Climate Change through the Paris Agreement in the year 2015. This particular step was 
taken in order to reduce existing disaster risks through the Sendai Framework for 
Disaster Risk Reduction and to provide sustainable developmental goals through the 
2030 Agenda for Sustainable Development. This study entitled an assessment of the use 
of recycled materials in the local landscape has been put forward to promote a 
sustainable landscape. Australia estimated an amount reaching up to 40 percent of 
waste produced as a result of constructions (Reardon 2001). Therefore, in order to 
overcome the problem, the use of recycled materials was put into practice so as to 
decrease the use of raw materials and energy and at the same time the landfill issues 
were handled. The research work was conducted through surveys whereby stratified 
and convenience sampling was used to select the targeted sample of 39 hotels and 30 
landscapers respectively. Primary data was collected from hotels and landscapers who 
were interviewed in order to assess the amount of recycled materials used while taking 
into consideration the merits and limitations of each materials accordingly. Onsite 
observation was also conducted to evaluate the different recycled materials currently 
being used in the Mauritian landscape. On the other hand, secondary data was collected 
from past research papers and articles. Results demonstrated that 94.9% of hotels 
surveyed were using recycled materials whereas on the other hand all the landscapers 
used recycled materials in their landscape projects. The most common recycled 
softscaping materials used were compost and woodchips while recycled tyres, plastic 
and wood were the most commonly used recycled hardscaping materials. The main 
reason that both parties adopted these recycled materials was due to the price and 
lower maintenance as compared to the newly manufactured materials. Plastic lumber 
used for decking also has a high initial cost but proves to be cost effective over the long 
run due to its low maintenance and high durability. Moreover, it was noticed that 
recycled hardscape materials was not used extensively as compared to recycled 
softscaping materials due to the poor availability of good quality products in terms of 
aesthetic value. Most of the maintenance managers and landscaper strongly agreed that 
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more recycled materials should be included in the future landscaping projects since this 
will significantly reduce their investment cost in various projects. From the onsite 
observation, it was clearly demonstrated that woodchips was used for mulching 
purpose all around the island. Other recycled materials that were used included 
salvaged metal and recycled wood which were used in various innovative ways. 
Individuals who were passionate about doing their own gardening tasks were those 
who used their creative mind to create garden arts. To conclude there was clear 
evidence that both parties actually made use of recycled softscape materials in their 
landscape. On the other hand reluctance was noticed in the adoption of recycled 
hardscaping materials because they were afraid that this might have a negative impact 
on their reputation and also it was not demanded by their clients. The recycling process 
associates several benefits like the reduction of both organic wastes which will be 
converted into compost and non-organic wastes will be converted into plastic, rubber 
glass and metal among others. This will automatically lead to the creation of new job 
opportunities for the collection and selection of wastes and also for the conversion of 
the old materials into new products that can be used in landscaping projects. Another 
advantage of using these recycled materials is that Mauritius will be less dependent on 
importing these materials from other countries and hence will have less impact on the 
economy when there will be fluctuation in foreign currency. The research work has set a 
baseline about the use of recycled materials that can be adopted by the hotels and 
landscapers of Mauritius. 

 

Keywords: Recycled materials, Softscaping, Hardscaping, Sustainable landscaping 
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Abstract: 

Plants are continuously challenged by pathogens that cause diseases via infected soil, 
equipment, clothing and aerosol. Many ornamental plants are susceptible to diseases 
and therefore require appropriate control measures. Research has proved that 
cultivated crops are more prone to disease than their wild relatives. Therefore, in order 
to control these diseases efficiently we need to study about the epidemiology and 
management of plant pathogens affecting nursery plants. The concept of Integrated 
Disease Management (IDM) has emerged and it focuses on the minimal use of 
pesticides while emphasizing on the use of cultural, physical and chemical control 
strategies.  In fact, it is regarded as a decision making process which helps to minimise 
the economic, health and environmental risk in a nursery.  IDM involves a high level of 
diagnostic skills, in depth training in crop monitoring and in the principles of ecology. 
Nowadays, greater emphasis is being laid on the use of sustainable practices in the 
agricultural system. The adoption of IDM by nurseries’ owners will enable sustainable 
agricultural practices thereby helping the development of a long term positive impact 
on the nursery industry. Therefore, the present investigation was carried out in 
different local plant nurseries across Mauritius in order to study the ‘Integrated disease 
management practices’.  The main aim of this research work was to assess the adoption 
of integrated practices to control plant diseases in nurseries. Furthermore, the study 
was carried out to acquire information on the different types of plant diseases as well as 
their control measures. A structured questionnaire was constructed to carry out a 
survey of a sample size of 14 nursery respondents. Face to face meetings were organised 
with relevant staffs of different nurseries. The questionnaire consisted of 37 questions. 
The first part of the questionnaire consisted mainly of personal data which were 
important to differentiate between the different nurseries while the second part of the 
questionnaire was developed to collect information on the types of diseases that were 
commonly encountered in nurseries, number of plants lost due to plant diseases and the 
control practices which were adopted.  The data collected were interpreted using the 
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Statistical Package for the Social Sciences software. The survey findings revealed that 
majority (86%) of nurseries were aware of IDM practices yet a low level (36%) of them 
adopted IDM practices. Most producers focused more on a single practice rather than 
giving attention to the combination of various practices. It was also noted that nurseries 
disregarded the negative impact of conventional practices on the environment. The 
main cause for this was a lack of training on the subject, and in fact, 57% of respondents 
stated that they would consider adopting IDM techniques in the long run if proper 
training was provided. Statistical analysis of the survey results showed that yield loss 
and training on IDM were correlated (P < 0.05). A site observation was also carried out 
at 4 out the 14 nurseries, the objective of which was to analyse the different plant 
diseases in nurseries. The diseases encountered were powdery mildew (85.7%), 
bacterial diseases (57.1%), leaf spots (50%) and few cases of wilt and anthracnose. In 
conclusion, it was found that nurseries had a high awareness of the Integrated Disease 
Management concept in general; however, they lack proper in-depth knowledge and 
training. It was therefore concluded that, awareness and training regarding IDM might 
help to promote IDM practices in nurseries. Nurseries should be sensitised concerning 
the side effects of utilising agro-chemicals on the environment. 

Keywords: Integrated disease management, nurseries, plant diseases 
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Abstract: 

Global warming due to anthropogenic climate change is undoubtedly occurring, as 
evidenced by the worldwide increase in average air and ocean temperatures and the 
rise in average sea level. Epidemiological studies have established the etiological role of 
marine bacteria belonging to the Vibrio genus in foodborne diseases and recreational 
water illnesses. Given the ecological preference of Vibrio species for warm brackish 
waters, it is important to understand how the pathogen responds to current, short-term 
predicted, and long-term projected trends in temperature and salinity patterns. This 
project investigates the species diversity, prevalence rate, and levels of occurrence of 
human pathogenic V. cholerae, V. parahaemolyticus, and V. vulnificus encountered in 
seawater, sediments, fish, and shellfish at different sites along the shoreline of Mauritius 
over a period of 18 months (March 2017 – September 2018). A total of 65 marine fish 
samples including Scarus ghobban (Cateau), Lethrinus nebulosus (Capitaine), Siganus sutor 
(Cordonnier), and Epinephelus fasciatus (Vieille), 20 pooled bivalve molluscan shellfish 
samples (Oyster), and 99 seawater samples were collected and analysed over the period 
of March 2017 to July 2017. The seawater samples were collected at the surface, middle, 
and bottom of safe swimming zones during the same time period. For the isolation of 
the Vibrio species of concern, the FDA’s Bacteriological Analytical Manual (FDA-BAM) 
method was adopted. Alkaline peptone water (APW) was used as enrichment medium 
in the 3-Tube Most Probable Number (MPN) enumeration technique. After an 
overnight (18-24 hours) incubation in APW at 35 ± 2°C, loopfuls were streaked on the 
selective thiosulfate citrate bile salt (TCBS) agar and incubated overnight at 35°± 2°C. 
The results were compared to the USDA’s MPN chart to determine the MPN index. The 
performance of different culture-dependent techniques was also assessed in parallel. 
Suspect colonies were subjected to conventional PCR for the identification and 
quantification of the Vibrio species. Within the same regions, MPN results showed 
significantly higher levels of Vibrio contamination in summer as compared to winter for 
fresh fish samples (p < 0.05). For instance, Vibrio counts in fish from Albion ranged from 
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1.1�104 – 2.8 �102 MPN/g for the month of March but decreased to 2.4�103 – 2.4 �102 
MPN/g in July. This shows that seasonal variation plays a role in the overall fitness of 
the Vibrio pathogens present in fish. No significant differences were observed in the 
prevalence of Vibrio among the different fish species (p > 0.05). For seawater, samples 
collected at the surface had higher MPN index/ml as compared to the ones collected in 
the middle and bottom of the seawater column (p < 0.05). The salinity and pH of the 
seawater samples ranged between 3.2% – 3.6% and 8.13 – 8.48 respectively. Using 
Pearson’s coefficient, no correlation (r = 0; p < 0.05) was found between salinity and 
Vibrio densities while a weak negative linear relationship (r = -0.39; p = 0.02) was found 
between the pH of seawater and MPN values. This study shows that the presence of 
pathogenic Vibrio species in seafood and seawater samples may constitute a human 
health hazard in the geographical area of Mauritius especially in summer. The findings 
give an indication of the potential threat that Vibrio might present to human health with 
regards to the seafood caught and the many recreational activities that take place in the 
lagoons. Further molecular tests are warranted to confirm the species and pathogenicity 
of the Vibrio isolates. 

 

Key words: Vibrio spp., Seafood, Seawater, Detection, Climate Change 
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Abstract: 

Minimally processed fresh-cut and ready-to-eat fruits (RTE) and vegetables are exposed 
to a range of conditions during harvest, preparation, and distribution, conditions which 
are likely to increase the potential for microbial contamination. Indeed, in the last few 
years, there has been an increase in the record of outbreaks of foodborne-illnesses 
associated with consumption of fresh-cut ready to eat fruits and vegetables. The 
objectives of this study were to evaluate the microbiological status of ready-to-eat fresh 
cut shredded cabbage and peeled pineapple in selected markets and supermarkets in 
Mauritius. Moreover, the growth potential of the spoilage bacteria Pseudomonas 
fluorescens on shredded cabbage and peeled pineapple both at ambient temperature 
(29°C) and refrigerated temperature (4°C), was also investigated. A consumer survey 
was also carried out to assess consumer choices in buying fresh-cut RTE fruits and 
vegetables, consumers’ storage methods, handling methods and cooking methods 
regarding fresh-cut RTE fruits and vegetables. A total of twenty different samples of 
both peeled pineapples and shredded cabbage were purchased from four different local 
outlets of which two markets and two supermarkets. Five different samples of each 
selected commodity, were bought at each outlet and were pooled together and diluted 
samples of the mixture were then subjected to microbiological analysis. The samples 
were all examined for total viable count and for presence of yeasts/moulds, lactic acid 
bacteria, Pseudomonas and Staphylococcus aureus. They were stomached and then 
enumerated on selective and non-selective media. A few samples of shredded cabbage 
and peeled pineapple were also spot inoculated with P.fluorescens, then stored at 29°C 
and 4°C for further stomaching on selective media and enumeration of bacterial 
population levels. A survey questionnaire with a study population size of 100 was 
designed and the consumer survey was carried out in different markets and 
supermarkets across the island. Data collected was then analysed using the statistical 



 
Research Week 2017 

 

74 

  

software SPSS 20.0 whereby the Pearson Chi Square test was done to determine if there 
was a relationship between the different variables. Microsoft Excel 2013 was also used 
to generate bar charts to represent the various data. Moreover, data obtained from 
laboratory analysis, was input into Microsoft Excel 2013 and graphs generated. Total 
viable count for shredded cabbage and peeled pineapple was found to range between 
7.4 – 7.5 5 log CFU/g and 6.2 – 7.7 log CFU/g respectively. The samples of ready-to-eat 
fresh-cut peeled pineapple and shredded cabbage purchased at local markets and 
supermarkets were all tested positive for presence of yeasts and moulds, Pseudomonas, 
Staphylococcus and Lactic acid bacteria. Pseudomonas was found to be the predominating 
microorganism (3.6 - 7.4 log CFU/g) followed by yeasts/moulds and lactic acid 
bacteria, and least microbial count was obtained for S.aureus (< 2 – 3.1 log CFU/g).  
Moreover, the growth rate of P.fluorescens in both fresh-cut peeled pineapple and 
shredded cabbage, was observed to be 2-3 times fold lower at refrigerated temperature 
(4°C) as compared to ambient temperature (29°C). The consumer survey carried out 
showed that almost all respondents were aware of fresh-cut (88%) and ready-to-eat 
(84%) fruits and vegetables. Results also revealed a relatively high dietary intake of 
those foods, with (77.5%) consuming fresh-cut RTE vegetables and fruits one to three 
times per week. These data therefore suggested that in Mauritius, the RTE fresh-cut 
industry is expanding and the commercialisation of fresh-cut produce on the local 
market is on the rise and that Mauritians are very health-conscious and know the 
importance of fruits and vegetables in the diet. Findings of the present study has shown 
that fresh cut cabbage and pineapples are potential vectors for food-borne microbial 
pathogens and thereby indicate the need for implementation of food safety assurance 
programmes in the postharvest and production chain of ready-to-eat fresh cut shredded 
and peeled vegetables and fruits in order to improve their microbiological quality. 

 

Keywords: fresh-cut, Ready-to-eat, fruits and vegetables, Pseudomonas fluorescens, 
spoilage. 
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Abstract: 

In today’s era, the implementation of landscape design has gathered a lot of importance 
in developed countries with the increasing standards of living and also for various 
purposes, be it commercial, recreational or residential.  Plants are among the most 
quintessential components of a landscape followed with the combination of hard 
structures.  Mauritius, the paradise island, endowed with a diversified flora constituted 
of native and exotic species offers an exquisite travel destination for tourists.  Hotels are 
one among them whereby the tourists can get acquainted to all the beautiful aspects 
and nature in Mauritius implemented in the hotel landscape.  The aim of the research 
was to study the different use of plant species in the hotel landscape with respect to 
their categorisation and functional uses throughout the landscape design at two 
selected hotels in Mauritius, taking into consideration the location, weather 
characteristics and soil type found.  Assessment of some of the principles of landscape 
design within the hotels was carried out through observational study, whereby the 
functionality and categorisation of plants were quantified and analyzed and the 
perceptions of the tourists’ surveyed through distribution of questionnaires regarding 
their preferences among the uses, functionality and categorisation of plants were taken 
into considerations regarding the set-up of the hotel landscape.  The category of plant 
groups comprised of trees, shrubs, flowering plants, groundcover, vines and succulent 
whereby at both hotels it was found that those of trees, shrubs and groundcover were 
found in a greater percentage (Four Seasons Resort Anahita: Tree-48%, Shrubs- 21%, 
groundcover- 17% and Intercontinental Resort Balaclava: Trees- 26%, Shrubs- 8%, 
Groundcover- 16%).  After the analysis, it was observed that exotic species were of 
greater use in the landscape design with varied categories and functional uses than 
native species.  There were 81 exotic plant species used at the Four Season Resort 
Anahita as compare to only 28 native plant species and similarly, the number of use of 
exotic plant species at Intercontinental Resort Balaclava was 46 as compared to only 16 
native plant species.   Reasons for limited use of native plants were because of their low 
aesthetic visual qualities that they constitute and limited production of the native plants 
in Mauritius.  The retrieved data of the observational study, determined that both hotels 
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adhered to some extent to the application of the principles of landscape design along 
with a quantified data with respect to the different species, utility and categorized 
group whereby some of the functional use and category of the plant species were found 
to be in greater number than others.  However, a lot more can be done to substantiate to 
a more alluring framework of design with proper implementations and selection of 
plant species.    

Key words: Landscape design, study of the principles of design, use of exotic and 
native plants in various forms. 
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Africa has the highest incidence of Tuberculosis (T.B) in the world. There were 280 new 
cases per 100 000 population for Africa in 2013 and 21 for Mauritius in 2012. The 
appearance of drug resistance strains of Mycobacterium tuberculosis (Mtb), the agent 
which causes T.B has made the disease more fatal and difficult to treat. T.B belongs to 
the genus Mycobacterium, which contains a diverse number of species such as species 
that infect the human host, species that infects animal hosts as well as species which are 
non-pathogenic, free living. Despite being so diverse, Mycobacterial species are 
genetically very similar and share common metabolic pathways. This genetic similarity 
is so striking that even a number of genes identified to play an important role in the 
disease mechanism are also found in other species of Mycobacteria which are non-
pathogenic, free living or infect the animal host. Therefore, the host specific genes and 
the virulence specific genes of Mtb are not well known. There is no intraspecific and 
interspecific comparison of virulence genes across the Mycobacterial species. Such 
comparisons could help identify virulence genes specific to the human host and 
specifically involved in T.B. A literature review was performed to obtain a list of Mtb 
genes linked to virulence. A total of 359 genes were hence obtained. NCBI Local BLAST, 
(BLAST-P tool), and MAUVE aligner were used to detect the presence or absence of the 
359 genes among the different Mycobacteria species. The following Mycobacteria were 
used: 14 virulent Mtb strains; Mycobacterium KZN_1435, KZN_4207, KZN_605, 
africanum, F11, EAI5, Beijing/NITR203, CAS/NITR204, CCDC5079, CCDC5180, 
CDC1551, CTRI-2, Erdman, UT205M and M. bovis, a species which normally infects 
cattle but can also jump host barrier and infect humans causing TB; 2 species that infect 
humans causing diseases other than TB; M. leprae and M. ulcerans; 2 species that can 
cause TB in Immunocompromised people; M. avium and M. Intracellulare; 5 non-
pathogenic/free-living species; M. chubuense, M. gilvum, M. indicus pranii, M. smegmatis 
sand M. vanbaalenii; and 2 species that infect nonhuman hosts; M. liflandii and M. 
marinum were all used in this comparison. Only 19 of the 359 Mtb virulence genes was 
found conserved with 100% protein homology across all the 14 virulent Mtb strains 
including M. bovis. The I.D of these genes was: Rv0262c, Rv1553, Rv2949c, Rv3378c, 



 
Research Week 2017 

 

78 

  

Rv1525, Rv0089, Rv2959c, Rv0666, Rv2231B, Rv0326, Rv2808, Rv2954c, Rv2269c, 
Rv2929, Rv0492A, Rv0028, Rv0597c, Rv3067 and Rv0901. The functions of the genes 
were as follows: Rv0262c: Aminoglycoside 2'-N-acetyltransferase, Rv1553: Involved in 
anaerobic respiration, Rv2949c: Catalyzes conversion of chorismate to 4-
hydroxybenzoate, Rv3378c: Produces isotuberculosinol from halimadienyl diphosphate, 
Rv1525: Possibly involved in cell wall arabinogalactan formation. Rv0089 and Rv2959c 
as Methyltransferase, Rv0666: Unknown, Possible membrane protein, Rv2231B: 
Unknown, Possible antitoxin. Rv0326, Rv2808, Rv2954c, Rv2269c, Rv2929, Rv0492A, 
Rv0028, Rv0597c, Rv3067 and Rv0901: function unknown. In spite of their implication in 
virulence, 340 of the 359 genes were also present in Mycobacteria species that does not 
cause T.B infection and species that were non-pathogenic, free-living. This suggests that 
virulence in Mtb is controlled by complex metabolic pathways that involve a number of 
genes other than the virulence specific genes. The 19 genes identified however, may 
function exclusively at the level of virulence and may be the core virulence genes 
conserved in all T.B causing Mycobacteria, crucial for establishing successful infection as 
they were conserved in all virulent Mtb strains that cause TB. These 19 genes identified 
may also be host specific. These 19 genes were found to be missing in the ancestor 
species (M. chubuense, M. gilvum, M. smegmatis and M. vanbaalenii), from which Mtb 
evolved by genome reduction, further suggesting that the 19 genes might have been 
horizontally acquired during the evolution of Mtb. 

 

Keywords: Genomics, Mycobacteria, Tuberculosis, Infection, Virulence 
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Abstract: 

Bivalves and gastropods of the Mauritian waters have been less documented despite 
their numerous uses worldwide. At present, there is no management strategy for 
benthic organisms such as bivalves and gastropods despite Mauritius being signatory to 
the Convention on Biological diversity. The precise taxonomic identification of these 
marine organisms is essential for sustainable exploitation of these resources. In the light 
of increasing threats to the marine biodiversity, the current knowledge on marine 
bivalves and gastropods need to be reviewed so as to understand the potential causes 
that might lead to species extinction. Fourteen sites were selected including those 
associated with rocky, muddy and sandy shores. The study sites were Pointe aux Sable, 
Baie du Tombeau, Balaclava, Melville, Roche Noires, Poste Lafayette, Pointe du Diable, 
Ferney, Le Bouchon, Baie du Cap, Le Morne Brabant, Riviere Noire, Petite Riviere Noire 
and Pointe Lascar. The field surveys were carried out over one-year period from March 
2016 and March 2017. Considering the type of shore and variable substratum for 
sampling during the low tide, the intertidal zone of the study sites was divided 
according to the natural zonation of benthic invertebrates. The divisions were upper 
intertidal (UI), lower intertidal (LI), and shallow subtidal (SS). The quadrat samples 
were spaced in a random fashion over an area parallel with the shoreline. At each of the 
14 sites, quadrat samples of 0.5 m2 were taken from each tidal level. Sediment samples, 
collected within each quadrat, were screened on mesh sieves to separate the infauna 
from the sediment as well as to reduce the volume of sample. Live specimens were 
collected along randomly placed quadrats, in the intertidal zone, parallel to the 
shoreline. Molluscan species were identified using taxonomic books and online 
resources such as WORMS, MOI Database of Marine Biodiversity, India Biodiversity 
Portal. Thirteen species of marine bivalves and thirteen species of gastropods occurring 
in the waters of Mauritius were collected and identified. The species encountered 
during the survey were mainly Saccostrea sp., Saccostrea cucluta, Codakia punctate, 
Pinctada maculata, Pinna muricata, Brachidontes pharaonis, Anadara antiquate, Barbitia 
amygdalotostum, Donax faba, Gafrarium pectinatu, Isognomon ephippium, Vasticardium 
flavum, Scutarcopagia scobinata, Haiotis sp., Harpa amouretta, Triochus sp. , Cyprea moneta, 
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Cyprea annulus, Cyprea mauritiana, Littoraria glabrata, Nerita sp., Olivia sp., Conus sp., 
Cerithidea sp., Pleuroploca trapezium, Strombus sp. The bivalve and gastropods species 
were not homogenously distributed within the study stations. The dynamics of the 
coast of the Pointe aux Sable, Baie du Tombeau, Balaclava, Melville, Roche Noires, Poste 
Lafayette, Pointe du Diable, Ferney, Le Bouchon, Baie du Cap, Le Morne Brabant, 
Riviere Noire, Petite Riviere Noire and Pointe Lascar study stations influenced the 
divergence in the occurrence and abundance of the bivalves and gastropods species. An 
analysis of the monthly stationwise distribution of bivalves and gastropods showed that 
the community structure varied at the different sites along with seasonal variations. The 
study also revealed a vertical differentiation along the shore in the gastropod 
communities. Gastropod species exhibited three behavioral types; firstly species 
showing no submersion behaviour and those showing submersion patterns included 
species showing emersion and submersion periods with tidal fluctuations, and lastly 
those species that were permanently submersed. This is the first comprehensive 
taxonomic catalogue of marine gastropods and bivalves. 

Keywords: Bivalve, gastropod, ecosystem, community structure 
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Marine fungi have gained worldwide importance in the last few decades due to their 
numerous properties including the production of biologically active secondary 
metabolites.  They are present in various marine environments such as water column, 
sediments, seagrass and in association with living organisms in the marine ecosystem 
such corals and sponges. However, scientific research and information on the diversity 
of marine fungi in Mauritius is lacking. Fungi are osmotrophs and, therefore, feed by 
secreting enzymes into the environment to process nutrients externally before taking 
the resulting metabolites into the cell. In this process, biologically active secondary 
metabolites are produced which could be useful for mankind. Metabolites such as 
enzymes, anti-bacterial and anti-cancer compounds have already been isolated from 
different species of marine fungi in the last decades. However, there has been no 
attempt till date to isolate these secondary metabolites from marine fungi in Mauritius. 
Thus, this study involved the isolation, identification and phenotypic classification of 
marine fungi from various habitats around Mauritius. Different biologically active 
secondary metabolites from specific marine fungi for anti-bacterial, anti-fungal, anti-
cancer and anti-inflammatory activities will also be studies within the scope of this 
project.  Furthermore, the molecular structure of specific secondary metabolites will be 
elucidated using chemical techniques and tools (eg: Gas Chromatography & High 
Pressure Liquid Chromatography). Marine fungi were isolated from dead mangrove 
leaves, driftwoods and seawater collected at established sites around the island.  Fungal 
Culture and isolation were carried out on Potato Dextrose Agar (PDA) supplemented 
with 1 mg/mL Choramphenicol, following which identification were be done both by 
microscopic examination and molecular techniques.  DNA extraction was done using a 
Doyle & Doyle’s CTAB method and ITS1 and ITS 4 gene sequences were amplified, 
sequenced and analyzed for identification. For metabolite extraction, a plug of actively 
growing mycelium (6 mm X 6 mm) on PDA was inoculated into a 250 mL Erlenmeyer 
flask containing 100 mL of PDB using a sterile inoculating needle. The culture was 



 
Research Week 2017 

 

82 

  

allowed to grow for 14 days with agitation on an orbital shaker at 150 rpm to stimulate 
growth. The broth was collected in an autoclaved conical flask by vacuum filtration, 
and an equal amount of the solvent, ethyl acetate, was added and left on the orbital 
shaker for 48 h. The crude extracts were weighed and re-suspended into DMSO to make 
a stock solution of 30 mg/mL and stored at 4�C. Antimicrobial assays were done using 
four human pathogenic bacteria: two gram-positive bacteria Enterococcus faecalis (ATCC 
29212) and Methicillin-resistant Staphylococcus aureus (MRSA) and two gram-negative 
bacteria Salmonella typhi (ATCC 14028) and Vibrio sp. The first three bacteria were grown 
from pure cultures in MHB for 24 h at 37�C while Vibrio sp. was grown in nutrient broth 
supplemented with 3% NaCl at room temperature. Fourteen isolates were successfully 
cultured under lab conditions. Of these 11 isolates were successfully amplified using 
ITS1 and ITS gene primes and seven were successfully sequenced and identified 
following Blast in the NCBI database. Of these blasted isolates two were identified to 
species level (Candida parapsilosis, Aspergillus tamaris), three to genera level 
(Acremonium, Pestalotiopsis, Phyllostica) and two were unreported fungi. The broth of 
Aspergillus niger was the only one able to inhibit all the four pathogens with the lowest 
MIC against three of the four pathogens. The antimicrobial dehydroxychlorofusarielin B 
was extracted from the broth of an Aspergillus species growing on the Korean algae 
Sargassum horneri. It showed a low MIC of 142.36 mM against MRSA hence explaining 
the potential of Aspergillus species. The broth of the Penicillium sp. in this study also had 
the highest MIC when tested against MRSA. The Acremonium mycelium extract also 
exhibited good antimicrobial properties against Gram negative bacteria. This may be 
explained by the production of the antibiotic cephalosporin reported in A. chrysogenum 
and therefore this genus has the ability to produce antimicrobials. Present results 
represent the preliminary assays and further works will be carried out to determine 
anti-cancer properties as well as isolation of bioactive compounds from other fungal 
isolates. 

 

Keywords: Marine fungi, secondary metabolite, anti-microbial  
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Abstract: 

Sterile Insect Technique (SIT) is a pest control method that uses sterilisation by 
irradiation in order to eradicate an insect pest population in a specific region. It is seen 
as a biological method since it is directed to a target pest and does not, in any way, 
affect the biodiversity and environment where the sterile insects are released. Also, it 
can be easily integrated within an AW-IPM programme. SIT involves several essential 
steps namely laboratory mass rearing, marking, sterilisation at a specific radiation dose, 
quality control of sterile insects and field releases. After releases of sterile insects in the 
wild, in large numbers, it is expected that the non-sterile insects will mate with the 
sterile ones producing non-fertile eggs and, after several releases, resulting in a constant 
decrease in the wild population. Insects, like fruit flies (Diptera) require a low radiation 
dose to induce complete sterility while moths (Lepidoptera), being radiation-resistant, 
needs higher radiation dose for complete sterility. In doing so, biological and 
behavioural components are adversely affected, making the sterile Lepidoptera pest 
insects less competitive than wild insects, and, therefore, useless for SIT. Consequently, 
a lower radiation dose is used on newly emerged moth adults in order to maximise 
genetic damage and minimise somatic damage. The resulting mutation is transmitted to 
the F1 generation, i.e., when irradiated parents mate with non-treated parents, the 
resulting offspring (F1 generation) inherits the damaged gamete cells. When, in turn, 
they are mated with untreated counterparts, the eggs or embryos do not complete their 
development and die. This is known as Inherited F1 Sterility. C. partellus, a major pest of 
maize, was known to be present only in low altitude regions of Eastern and Southern 
African countries. Nowadays, not only its distribution has expanded to higher altitude 
areas, displaying indigenous stem borers, but it has also been discovered in sugarcane 
fields surrounding infested maize fields. With this new information gathered on this 
pest, it is evident that conventional means of control, alone, may not be sufficient and 
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that release of sterile insects can add up to the efficacy of an AW-IPM programme. C. 
partellus, being already laboratory-reared on artificial diet, the trials on this pest were 
directed on radiation biology studies. Male and female adults were subjected to 
increasing doses of radiation (0Gy-350Gy) and the exposed adults were mated as 
follows: Normal males x Normal females (NMxNF), Treated males x Normal females 
(TMxNF), Treated females x Normal males (TFxNM) and Treated males x Treated 
females (TMxTF). The results confirmed that females were more sensitive to radiation 
than the males and that fertility of parental treated females (TF) was highly affected by 
radiation as from 50Gy compared to treated males (TM) and normal females (NF) while 
3.8% survival was obtained at 350Gy for treated male parents (TM). Moreover, for the F1 
sterility assessment, the percentage of fertile eggs obtained from the three treatments 
between 50-150Gy was very low and as from 200Gy no survival was noticed. 

 

Keywords: SIT, Inherited Sterility, Chilo partellus, irradiation, Integrated Pest 
Management programme 
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Abstract 

Food additives are a group of substances added deliberately to foods to improve their 
organoleptic properties and stability, extend their shelf life and retain their nutritional 
value.  The objectives of this current study were to determine the most frequently used 
food additive, the food categories which are richest in additives and whether there 
exists an association between origin and number of classes of food additives. A market 
survey was carried out in hypermarkets and small shops where the original labels of 
629 food products, out of which 195 were local and 434 were imported, were examined 
for presence of food additives.  The 629 food products were divided into 27 food 
categories. Out of the 629 food products that were surveyed, 75 % contained at least one 
food additive.  All the samples surveyed in the following food categories: - (1) soft 
drinks, (2) margarine, (3) mayonnaise and salad dressings, (4) candies and jelly 
products, (5) chocolates and (6) fresh noodles contain food additives.  More than 90 % of 
samples of (1) marmalade, jam and fruit preserves, (2) instant noodles, (3) fruit drinks 
and syrups, (4) meat products, (5) sauces and (6) biscuits and cakes contain food 
additives.  More than 80 % of fish products and snacks contain food additives.  Samples 
of honey and pasta were free from additives.  The food categories which contained the 
highest number of food additives across the group were: snacks (12 classes), biscuits 
and cakes (11 classes), fish products (11 classes), soft drinks (10 classes), meat products 
(9 classes), candies and jelly products (9 classes), instant noodles (8 classes), fruit drinks 
(8 classes) and mayonnaise and salad dressings (8 classes).  The most frequently used 
additive (rank one) in the 629 food products surveyed was acidity regulator.  This 
additive was present in 176 out of 629 food samples.  On rank two was colour (171 out 
of 629) and on rank three was preservative (141 out of 629).  The most frequently used 
food additives in margarine is emulsifier, 83 % of samples of candies and jelly products 
contained colour , 79 % of vinegars and non-brewed condiment contained preservative 
and 73 % of biscuits and cakes contained raising agent.  Imported (1) fish products, (2) 
snacks, (3) candies and jelly products, (4) chocolates, (5) marmalade, jam and fruit 



 
Research Week 2017 

 

86 

  

preserves and (6) mayonnaise and salad dressings contain more classes of food 
additives compared to local ones.  Both local and imported (1) soft drinks, (2) pastries 
and biscuits, (3) meat products, (4) fruit drinks, (5) sauces and (6) dairy products 
contain the same number and types of food additives.  A significant relationship was 
established between origin and the number of classes of food additives present (p < 
0.05). Most of the categories of food present on the Mauritian market contain at least 
one food additive except honey and pasta. These findings are essential for further 
investigations such as quantification of levels of food additives in various products so 
as to ascertain compliance with Food Regulations GN 173 of 1999 with respect to the 
presence and permitted levels of food additives. 

 

Keywords-Market survey, Food Additives, Local, Imported. 
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Abstract: 

Extinction is the gravest consequence of the biodiversity crisis, since it is irreversible. 
One plant family that has sustained interest for the past decade is the aloe section 
belonging to the Xanthorrhoeaceae family. The threatened Mascarene Aloes which 
include A. tormentorii (Marais) L.E.Newton & G.D.Rowley, A. purpurea Lam, A. macra 
Haw. and A. lomatophylloides Balf.f are used in the traditional pharmacopoeia of the 
islands against various ailments including cutaneous diseases and, as laxative and 
antispasmodics. The local Aloe population has been significantly reduced due to 
cytoplasmic male sterililty, long vegetative regeneration, low recombination potential, 
and abortion of some interspecific hybrids. Mascarene Aloes have already been 
scientifically validated for their biological and phytochemical attributes. The reported 
findings demonstrate that the Mascarene Aloes possess noteworthy phytochemical and 
pharmacological attributes which advocate their propagation, reintroduction and 
conservation for further sustainable use. In view of the various ‘bottlenecks’ associated 
with the propagation of Aloe species, plant tissue culture is proposed as an alternative 
for the mass-propagation of endemic Mascarene Aloes towards sustainable use 
including future research towards commercial development. A system for the ‘in vitro’ 
regeneration of Mascarene Aloes has been successfully developed using immature 
seedling explants cultured in MS medium supplemented with auxin (NAA) and 
cytokinins (BAP and TDZ), either singly or in combination and maintained at a 
temperature of 24 ±2 °C and exposed under 16 hr photoperiod in an illumination 1200 
±100 lux provided by fluorescent lamps. Significantly higher number of Protocorm-like 
bodies (PLBs) were obtained in MS 02 (0.01 NAA mg/l and 0.01 mg/l TDZ), Maximum 
and fastest plantlets regeneration were observed in A. macra, while for A. tormentorii, the 
rate and time for plantlets formation was relatively slow. Maturation of PLB’s into 
plantlets was significantly (p<0.05) higher on MS without plant growth regulators. The 
well-developed in-vitro regenerated plantlets were acclimatised with 95% success in 
plastic pots containing a mixture of sand and soil in a ratio of 1:1 and kept in a shade 
house. Plant cell culture may results in heritable and non-heritable variation in 
regenerated plants, which normally enhances with the increase of subcultures and other 
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in-vitro conditions. Owing to this variation, the resulting plant may not possess the 
same properties as that of the parent plant. The genetic integrity of the regenerated and 
acclimatised plantlets was evaluated by employing RAPD, ISSR and IRAP marker 
assays and results indicated that all the tissue culture-derived plants are true to-type. 
Upon the successful micro-propagation of the Aloes under study, an ex-situ conservation 
approach was adopted to conserve the indigenous species. The acclimatized plants have 
been reintroduced in the endemic garden at the Farm of University of Mauritius, 
Mauritius Cane Industry Authority green space (Réduit), Citadel, Fort Adelaide green 
space (Port Louis), Aboretum of the State House, (Réduit) and Park of Mont Choisy. 
This study may serve a model which can be adopted to promote the conservation and 
sustainable of indigenous and endemic plant bio-resources of the Mascarene Islands. 
 

Keywords: Aloes, plant tissue culture, in-situ, ex-situ conservation. 
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Abstract:  

Family businesses have long been rooted in the Mauritian culture. Unfortunately, the 
businesses are disappearing in the market due to expansion of big box retail shops. This 
thesis focuses on the drivers and barriers that help family businesses to become 
facilitators of sustainability in a community. The study caters for the socioeconomic and 
socioenvironmental aspects of the society. The aim was to assess the factors that 
contribute to make small family businesses act as facilitators to sustainability in 
Mauritius. The main objectives were to identify sustainable practices and acceptability 
of sustainability in the community, to assess the effectiveness of sustainable practices in 
small family businesses and to identify factors that contribute to the success and 
weaknesses of sustainable practices. A set of practices were derived from the Triple 
Bottom Line Framework along with psychological theories. Three case studies were 
selected for this project to better support the findings. The methodology was divided 
into three phases-initiation, implementation and assessment.  Data collection helped to 
select three of the proposed practices that is introduction of segregation waste bins, 
recycling of plastic bottles and fair trade. These practices were then implemented in 
each of the selected retail shops for a duration of one month. This approach has enabled 
to identify drivers and barriers that contribute to the implementation of sustainable 
practices. These include recognition from customers, adaptability to changing 
conditions, visual aspect, profitability, customer satisfaction, connectedness, local 
economy enhancement, trust, generation gap, rural culture and resistance to change and 
greediness respectively. The factors contributing to the implementation of the practices 
were considered important to attract more customers and become a facilitator to the 
society. However, when considering a reinforcing loop, the limits contributing to 
growth should also be taken into account. It was therefore recommended to overcome 
these barriers and make them more connected. Nevertheless, small and continuous 
initiatives should be implemented in order to see changes. The use of psychological 
theories to influence people were found to be effective. People need to be nudged 
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before initiating any changes in their lives and for them to positively react to it. 
Moreover, the implementation of sustainable practices could be expensive, hence, no 
proper financial incentive would be available for retailers to facilitate from. 
Consequently, if the focus is shifted from solely financial to a triple bottom line 
approach, it becomes evident that environmental and social benefits can also add to the 
retailers’ reputation and increase their patronage. This study served as a benchmark to 
initiate sustainable practices in the design of a business framework as well as in the 
manufacture of products. It contributed to the existing research on sustainable 
initiatives in the retail market. Both public and private sectors could benefit from the 
relevant findings that were identified in this study. If family businesses could bring the 
change towards sustainability across the island and make people aware about the 
welfare of our planet, this would not only make the society ‘greener’ but Mauritius 
could be a place to watch among the developed countries. 
 
Keywords: Family businesses, sustainable initiatives, Triple Bottom line, drivers and 
barriers.  
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Abstract 

Marine debris has become a major concern around the world. It has malign effects on 
our planet. Aquatic life is threatened by all sorts of garbage and pollutants that end up 
in the sea. Plastics are the most common waste with around 18,000 pieces of plastic litter 
floating on every square kilometre of the world’s oceans. The most hazardous item in 
the Mauritian sea, are fishing traps, cigarettes and bottles. Along with environmental 
effects, this has also caused social and economic dilemmas. Most of the fishing nets are 
made of nylon, a man-made synthetic fibre that takes years even decades to degrade. 
Most fishing nets are discarded in the sea and they end up entangled around sea lions, 
turtles and whales. These marine animals get suffocated and are killed. Consequently, 
this bring about the destruction of many aquatic species hence, causing a disturbance in 
the ecosystem itself. Moreover, the considerable decrease in the number of fish in our 
oceans has caused the job of fishermen even more complicated. Many have lost their 
jobs and this gave rise to social issues. The aim of this project is to help reduce the 
amount of waste in our oceans and save marine life.  

The objectives of this project were: 

� To reduce amount of waste in the ocean and save marine life through design and 
innovation.  

�  To enable women from low income families to learn and develop entrepre-
neurial skills using fishing nets.  

� To improve the lives of low income families living in Mauritius. 

This project focuses on expanding the lifespan of discarded fishing nets through the 
process of upcycling at a low budget and good design. A series of products have been 
developed using different techniques suitable for better handling of the fishing nets. 
Only four products out of seven have been developed to realisation. The products 
include a tote, a lampshade, a rug and a hammock. Along with the fishing nets, other 
materials such as boat rope, basket traps and metallic grids were used in the realisation 
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of the products. The steps involved in the upcycling of the nets started from cleaning of 
the fishing nets, dyeing to obtain a variety of colours and the realisation of selected 
products. Several weaving methods were used in the making of the products such as 
pompom loom method and single braiding method. The idea of low budget design 
aims at improving the lives of low income families. It mainly targets women mostly 
fisherwomen, to learn and develop creative and entrepreneurial skills using fishing 
nets. This could help them improve their lives especially when the fishing season is not 
favourable. This project will not only help those living in Mauritius, but also people 
from Agalega, St Brandon and Rodrigues as well. The local economy could be enhanced 
through these entrepreneurial ideas and at the same time sustain a healthy ocean.  

 
Keywords: Marine debris, Fishing nets, Upcycling, Women, Entrepreneurial skills. 
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Abstract: 

Water hyacinth is an aquatic plant that originates from Pontederiacease family. It is 
grown favourably in tropical and sub-tropical climates and is considered to be an 
invasive problematic weed. Water hyacinth has been devastating for the biodiversity of 
lakes and rivers causing blockage of water systems. The thick matts of this aquatic weed 
covers large areas in rivers and lakes.  Marine transportations are blocked due to the 
proliferation of water hyacinth plants. The dense presence of the weed provides perfect 
breeding grounds for many microorganisms and habitat for disease vectors. The 
diversity of fish stocks has been affected because of this plant. The impact of water 
hyacinth can also be seen in Mauritius affecting various areas like rivers and lakes. The 
present study was carried out to investigate the prospect of water hyacinth plant as a 
potential resource for developing sustainable products. The main objective was to 
explore solutions to use the plant as a resource material making it cost effective. 
Another objective was to process the plant, test its properties as a raw material for 
product design and development.  Literature review has showed that Water hyacinth 
plant has been used in Asian countries for product development. The potential of this 
plant however has not been explored in Mauritius.  The product development from 
Water Hyacinth would be also advantageous for local entrepreneurs as they would 
have a freely available raw material to work with. Field work was carried out in the 
Eastern area of Mauritius to identify areas infested with the plant. Water hyacinth plant 
was harvested from rivers at Roche-Noires. The stalks were separated from the plant, 
washed, pre-treated, dried and then flatten. A flattening machine was designed and 
constructed to aid the flattening of the water hyacinth stalks. Various methods were 
experimented to treat water hyacinth stalks and prepare them to develop products. 
Artisans who make handicraft products were identified to experiment with this 
material to test the potential of using them. The artisans found the material pliable and 
showed favourable properties for use as a crafting material. Twenty products were then 
designed to develop prototypes. Based on these designs, techniques such as weaving 
and slicing were introduced to develop the innovative and creative products. Various 
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products such as table matts, book cover, sandals and tissue holder were developed. 
Marine varnish was applied to protect the products from insects and increase its 
longevity. For value additions, water hyacinth was dyed. However due to the ultra-
hydrophobicity of the stalks, it was extremely difficult to dye with success. Experiments 
to paint the stalks gave better results.  The sample products were exposed in a craft 
market to test its acceptability. Foreign customers responded positively showing their 
willingness to buy these products. Local entrepreneurs showed interest in selling 
products made from water hyacinth.  Thus water hyacinth shows promising potential 
to develop sustainable products and it proves as a profitable resource material. The 
plant can be used to develop products that could create a niche market in Mauritius. 
The project portrays as a good business venture for local entrepreneurs to turn this 
invasive and readily available weed into a cost-effective and eco-friendly products.  

Keywords:  Entrepreneur Prospects, Product Design, Prototyping, Water Hyacinth 
Plant 
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Abstract 

With the increasing environmental concerns and the anticipated depletion of non-
renewable resources, focus is being drawn on sustainable practices which would 
ameliorate this situation. The aim of this investigation was to develop value added 
products by utilizing components of food wastes. Through the process of recycling and 
reusing vegetables and fruits residuals, this will alleviate the drawbacks caused by the 
increasing rate of organic wastes in Mauritius. As a result, there is an exponential 
decrease in the amount of organic wastes being landfilled and consequently, reducing 
considerably the release of toxic gases such as methane. After assessing the different 
ways of repurposing residuals from vegetables and fruits, the making of bio-composites 
was seen as being the most efficient practice since it represents a green source of 
material. Therefore, the feasibility of this method was tested. The study focuses on how 
to create bio-composites out of organic wastes materials through eco-friendly processes.  
It is worth noting that bio-composites are usually made of natural fibres and a natural 
binder, thus in this case organic wastes were used as natural fibres. Data was collected 
to highlight the amount of organic wastes that are usually produced and landfilled in 
different locations in Mauritius. Based on this analysis, a first observation was made. 
That is, the figures have shown that the different regions around the country generate a 
considerable amount of organic wastes that could be transformed into bio-composites. 
The choice of fibrous waste was based on two criteria namely the most frequently 
consumed fibrous wastes and those consisting of the higher percentage of organic 
wastes. The kitchen fibrous wastes selected are: Banana, calabash, carrot, chayote, 
cucumber, garlic, lemon, lychee, mango, onion, orange plus mandarin, peanuts, potato, 
pumpkin, and tea. A framework was developed to create the bio-composites. After 
collecting the peels, they were washed and sliced to smaller pieces. They were then 
dehydrated in the sun. The dehydrated rinds were grinded into very fine particles. The 
matrix component of the bio-composites was made out of starch, vinegar, glycerine and 
water. In order to identify the optimum ratio of binder to reinforcement, several ratios 
were firstly tested. It was then found out that the ideal ratio of binder to reinforcement 
was 75 to 25. Samples were then developed. An immersion in water test was performed 
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on all the samples to demonstrate their reaction to water. Test results have shown that 
they are easily damaged by water, thus they had to be further developed using cotton 
fibres. The reinforcement of the bio-composites would then consist of both cotton and 
kitchen fibrous wastes so as to improve the resistance to water of the bio-composites. 
Another immersion in water test was performed on the cotton-peels based bio-
composites and it was found out that they were now more resistant to water. Different 
ratios for the new reinforcement made of cotton and kitchen fibrous wastes, were 
tested. The optimum reinforcement’s ratio was found out to be 40 to 60 of cotton to peel 
fibres. The new bio-composites were integrated in several lifecycle products namely: 
nursery pot, pencils, coasters and candle holders. Wastes which were once landfilled 
could be now transformed into value added product and encouraged people to adopt 
more sustainable mentalities. From a green eye-sight, those cotton-peels based 
composites have the potential for considerable growth in areas where environmentally 
responsible materials are needed. 

Keywords: Bio- composites, Kitchen fibrous wastes, Lifecycle valued- added products, 
Recycling, Sustainable Practices 
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Abstract: 

With increasing concerns over environmental hazards in the world and the gradual 
increase in cost of life in Mauritius since the past decade, the first ones to suffer from 
these consequences are the poor people in the country. According to the Mauritius 
Statistics Bureau, both electricity demand and the water consumption has also gone up 
over the last four years. Providing houses to less advantaged people, the National 
Housing Development Council [NHDC], from the 2016/2017 budget, built around 800 
houses to lessen poverty. 

This research focuses on finding solutions to increase the sustainability and adaptability 
of NHDC houses regardless of the occupants’ social status. It aims to connect the house 
to the surrounding climate, through sustainability measures, for better human comfort 
and reduced impact on the environment. The main objectives of this research were to 
link these people with ecology and sustainable living; encouraging them to live 
differently and more economically with the proposed improvements, and making the 
occupants more independent. 

Conducting audits and doing on-site observations for better understanding of an actual 
house, specific fields like the house ventilation, water usage, lighting and more, were 
identified. In-depth research about these fields was made to get a clearer picture about 
the best solution to use depending on the status and characteristics of the prevailing 
climate and house itself. Upon analysis of the data collected from the audits and the 
research carried out, theoretical measures were applied and their possible outcomes 
were tested by respective means. 

From changes in whole design of the house and its surroundings to the implementation 
of sustainable measures and efficient devices, the findings of the research were 
achievable and encouraging when compared to past applications. One main way of 
analysing the measures was their economic impact on the house. Results show that 
their impacts on the house itself and the people and environment were very positive. 
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Both theoretical and practical measures help in terms of sustainability, comfort and 
satisfaction levels.  Key findings, such as payback, were obtained after being put into 
practice after a pre-defined period of time. Despite the high initial cost, re-thinking of 
the house makes way for achievable solutions and has significant benefits like reducing 
total carbon emitted, being more independent by using natural resources and 
enhancing ‘green’ way of living. 

Looking at the bigger picture, the modifications resulted to 67% and 69% decrease in 
electricity and water consumptions respectively, which are very satisfying for both the 
environment and the occupants. Definite increase in the quality of life of the people, the 
house was also more adaptive to the Mauritian weather conditions; with the optimised 
sunlight and natural ventilation and the rainwater collection system. Uncertainty exists 
whether the final price of the house is a good price which reflects the sustainability 
levels achieved. The project, according to me, has bridged the gap between 
sustainability and the occupants and is a better product compared to the initial house. 

 

Keywords: Sustainability, NHDC, adaptability, consumptions 
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Abstract: 

The textile industry has traditionally relied on physical samples of yarns and fabrics in 
order to initiate product design and development. This traditional method is, however, 
costly in terms of utilisation of numerous inputs and physical resources. A short lead 
time and quick response to customers’ needs are also critical in this era of intense 
competition in the globalized textile industry. Thus, the textile industry is increasingly 
focused on strategies to reduce the cost and lead time for developing physical samples 
of woven fabrics with desired aesthetic and functional properties, and price/quality 
mix. To achieve this goal, the relation between the structural parameters of woven 
fabrics and desired fabric properties must be known. So far a lot of work has been done 
on the structure-dependent and comfort-related properties of textiles. The pore 
properties of fabrics have been found to affect, to a large extent, their permeability and 
thermal properties. 
 
Most of the existing models of pore sizes, such as, Pierce and Kemp models, are based 
on idealistic assumptions such as uniform cylindrical yarn and uniformly distributed 
rectangular inter-yarn pores. However, it is known that the pores in real fabrics have 
different dimensions and shapes across the fabric area and hence the pore size 
distribution deviates significantly from such idealistic assumptions. In this research 
work Visual C++ and OpenGL library were used to develop a computer model for the 
simulation of the two-dimensional pore size distribution of 100% cotton plain woven 
fabrics, considering its inherent randomness. The fabric structural parameters, namely, 
yarn sett and yarn linear density were fed as input. 
 
The pore dimensions of fabric samples were investigated using image processing 
techniques such as noise reduction, sharpening, edge detection and thresholding. In the 
development of the computer model, the hairiness property of the fabrics was ignored. 
To obtain the optical measurement of pore sizes, without hairiness, ‘dilation’ and 
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‘erosion’ functions were used. The dimension of each pore was estimated using pixel 
measurement which were converted in square millimetres. 
 
Several predictive models of the pore properties, such as, open area, number of pores 
and coefficient of variation of pore sizes were developed, for implementation, using 
artificial neural network and regression techniques. Matlab and SPSS tools were used, 
respectively. The distribution of pore sizes was investigated using the non-parametric 
probability density function. It was observed that several types of distribution, namely, 
normal, log-normal and exponential were obtained and that they depended on the 
coefficient of variation of the pore sizes.  

 
The two-dimensional simulated lattices of 100% cotton plain woven fabrics samples 
obtained from the computer model developed were compared to the processed images. 
Furthermore, the percentage of open area of both images were measured and 
compared; the average percentage errors obtained were 2%. This result shows a good 
simulation capability of the computer model developed and hence could further be 
used in prediction models of comfort parameters of woven fabrics, such as air 
permeability, water-vapour permeability, thermal absorptivity, thermal conductivity 
and thermal resistance. 

 
Keywords:  Pore Size Distribution, Woven Fabrics, Visual C++, Image Processing  
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Extended Abstract- Oral 
 
Mauritius is currently undertaking several major infrastructural projects where the 
engineering knowledge of soils is of fundamental importance. This is essential for 
construction of embankments along motorways and dams. Any drawbacks in 
geotechnical data of the subsoil is reflected in foundation engineering, making works 
more hazardous and expensive. This study has the prime focus of determining bonding 
and engineering properties of tropical soils (residual and saprolitic) of Mauritius and 
modelling stress strain behaviour and deriving the constitutive laws governing these 
soils in saturated state (particularly important for bonding). Thus experimental 
investigations will aim at determining the weathering types, mineralogy and 
characteristics, bonding and engineering properties of tropical soils (residual and 
saprolitic) of Mauritius to derive the respective constitutive laws. 
 
As observed by Toll (2012), tropical soils can be problematic, demonstrating collapse or 
shrink–swell movements. The author also commented that tropical soils including the 
weathering grades of completely weathered and highly weathered rocks are considered 
to be problematic for geotechnical engineers. These are difficult to investigate and show 
bonding characteristics which can easily be broken upon sampling or testing. Moreover, 
the work also highlighted that the classification of these soils cannot be based on the 
classical weathering given either in BS 5930 (British Standard Institution, 1999) or BS EN 
14689-1: 2003 (British Standard Institution, 2003). According to Hencher (2008) it must 
include mineralogy, cementation and structure.  Leong and Rahardjo (1998) have noted 
in their research that no proper weathering grade classification system exists for 
residual soils despite several attempts by pedologists and engineers. Even the basic soil 
properties such as Atterberg limits and particle size distribution have limitations 
because of cementation and presence of structure. 
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In Mauritius, no major attempt has been made to study the engineering soil properties 
associated with weathering patterns, mineralogy, fabric and effects of bonding for 
residual and saprolitic soils. It is important to determine Engineering properties of 
tropical soils during the construction of embankment fills for road works particularly 
and for foundation purposes. The following objectives of this research focus primarily 
on Mauritius tropical soils (in the saturated state): 1.To evaluate the mineral 
composition of completely weathered rocks, saprolites and residual soils; 2.To study the 
fabric of each weathering grade from fresh rock to tropical soils; 3.To identify and 
evaluate the soil types and weathering parameters; 4.To identify the consolidation and  
stress strain characteristics of tropical  soils; 5.To determine bonding characteristics and; 
6.To derive and model constitutive laws from experimental investigations. 

Keywords; Soil, residual, Saprolitic, experimental, constitutive laws 
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Extended abstract 
 
The project proposes to investigate on design considerations for the implementation of 
green roofs in Mauritius using in- situ measurements and numerical. This concept, 
known as green roofs, eco-roofs, vegetated roofs, living roofs, was in use in Babylonian 
times, but was discontinued. In recent years (since the 1960s and 70s), it has been 
gathering favour in Germany, and is today used commonly in rural regions in Germany 
and several Scandinavian countries. In the US, green roofs in several regions of 
California and Chicago have been coordinated to be part of larger wildlife corridors for 
ecosystem preservation and management.  
 
While extensive and intensive types of green roofing systems have been developed, all 
systems consist of four basic components: a waterproofing layer, a drainage layer, a 
growing medium, and the vegetation. The benefits of green roofs are multiple, ranging 
from reduction in the urban heat island effect, reducing temperature fluctuations within 
the building, reducing energy consumption for indoor temperature regulation, 
increasing carbon sequestration, reducing emissions of greenhouse gases, reducing 
rainwater runoff,  reducing  air polluting chemicals, helping in noise abatement, 
providing habitats for local biodiversity, improving the aesthetics of the building and 
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the environment, as well as increasing comfort to humans and improving health and 
wellbeing. In addition, the appropriate choice of plant species can also help to provide 
tangible benefits in the form of fresh vegetables, herbs and condiments, and /or an 
income to the people through the sale of any surplus. 
 
With climate change-related increases in temperature and reduction in precipitation, 
green roofs are being increasingly utilised in the US and Europe for their ability to 
regulate temperature and reduce rainfall.  There are fewer such studies made in the 
tropics, and none in Mauritius. This project is the first of its kind in the country, and has 
immense potential due to the generally flat roof design common in Mauritius. In 
addition to the benefits listed above, it can also help in poverty alleviation and 
contribute to food security, if the plant species are chosen carefully, not only for their 
suitability as roof top plants, but also as vegetables, salads, herbs, condiments, and 
spices. The families can benefit directly from the plants as food and can sell the surplus, 
thereby earning an income.   
 
The project will be carried on physical test models with concrete flat roofs. A sample of 
nine models will be selected on the basis of pre-determined criteria to form part of this 
study. The inputs will be terms of model sizing, waterproofing, planting containers, 
planting materials, substrate layers. Plants appropriate to the region, climate and soil 
type will be chosen and planted, will be encouraged. Environmental parameters will be 
monitored regularly, namely indoor and outdoor temperature, humidity and soil 
moisture. Data will then be used to develop and simulate scenarios. 
 
The data thus obtained will be used to develop a model of the potential benefits of 
green roofs under local conditions in terms of energy accounting, economic progress, 
environmental improvements, and health benefits.     
 
Keywords: Green, roofs, tropical, climate, models, temperature 
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Abstract: 

With the revolution of the digital world, the amount of sensitive information that is 
transmitted through the internet is phenomenal. It is primordial to protect these 
information. Password is mostly used to access internet for identity verification; 
however its simplicity has made it vulnerable to attacks such as shoulder surfing, 
guessing, and dictionary attacks. One way to strengthen the password is to combine it 
with biometric technology.  Biometrics technique proves to be excellent for verification 
as they cannot be stolen or lost and it is unique for every individual. Keystroke 
dynamics is one of the biometric solutions which can solve the problem of sending 
secure information though internet. It analyses the way a user types at a terminal. By 
monitoring the users’ typing rhythm pattern, the identity of the person can be 
determined. Keystroke dynamics is a behavioural biometric approach which is cheap 
and does not need any sophisticated hardware other than a keyboard. One major 
concern of the biometric system is the data captured. Since the type of data obtained 
from subjects can adversely affect recognition .Factors like the choice of the keyboard 
used and the hand placement on the keyboard are of great concern in these type of 
application. There are ambiguities in the database already available online causing a 
gap in the advancement of keystroke dynamics research. The fact is that the 
environmental condition under which the data was obtained is not disclosed by 
researchers. Despite extensive research, it is noticeable that there is still room for 
developing new techniques and/or find out new techniques to improve the 
performance of keystroke dynamics.  

In this research work, a detailed study of existing techniques and their corresponding 
challenges have been critically analysed. Databases of keystroke dynamics have been 
built using a QWERTY keyboard, in monitored environment. Flight time and dwell 



 
Research Week 2017 

 

109 

  

time, which are key metrics in Keystroke Dynamics have not been given much 
importance. Thus, the flight time and dwell time of different distanced Keys for 
password has been captured for different passwords. The user were requested to use 
only their strong hand as well as both their hands for the capture of the password. From 
the keystroke of password, the digraph of word has been extracted. The features 
extracted were then normalized using the Z-score normalization technique as it is 
robust and efficient. As a new approach to develop keystroke dynamics security 
system, the distance of the keys on keyboard for the password used were taken into 
consideration. Neural network has a good reputation to work efficiently on Biometric 
technologies and hence its application has been made on keystroke dynamics to analyse 
the distance between keys of a password. After the analysis and evaluations of the 
results, it was deduced that distance of keys on a keyboard affect the reliability of the 
password. The mean square error of the most space digraph was in the range of 
15.5×10-3 to 107.6 ×10-3 and the least distant digraph has a mean square error range of 
8.5×10-8 to 3.7×10-9. The idea is to propose a new way of enhancing security by taking 
the distance between keys on keyboard. Another approach has been used to improve 
the performance using the feature subset selection technique. Feature subset selection 
improve the prediction accuracy and it minimises computation time. The numbers of 
features from keystroke reduces the accuracy of classification and causes obstacles for 
building reliable and secure biometric system. As a inovative approach the Ant colony 
optimisation has been adopted for feature subset selection. Support Vector Machine 
(SVM) principle is adopted to determine the matching and non-matching. A secure 
biometric system has been developed to improve the accuracy, the training and testing 
time. The recognition rate obtained is of 97.85 % with FAR of 0.15% and FRR of 2%. 

Each biometric system has its own strength and weaknesses. In biometric system, the 
data capture, techniques applied during pre-processing and the representation of 
features play a significant role in the overall performance of the system. This work is 
focused on the deployment of a secure keystroke biometric system which is reliable, 
robust and secure and the distance between the keys has been used to derive a secure 
password which increased the overall security.  

 

Keywords:  Ant colony Optimisation, Biometrics, Dwell Time, Flight Time, 
Keystroke Dynamics.  
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Abstract: 
 
In recent years, there has been a drastic increase in the number of surveillance and 
security camera systems installed worldwide. This is due to the ever-increasing crime 
rates. Remote surveillance system have become popular, and enable people to monitor 
their properties in real time, via the internet. Video surveillance has experienced a 
number of technology shifts. The latest is the shift from analog CCTV surveillance to 
fully digital, network-based video surveillance systems, which are meant to be ON 24-
hours a day. Commercial home security systems are still unaffordable to a vast majority 
of the middle and lower class families. However, the emergence of cheap 
microcontrollers, like the Arduino, has enabled the implementation of low-cost security 
systems, incorporating the majority of features present in commercial systems. Also, 
even though a security camera system takes up only a small portion of the total 
household energy consumption, a small step to green up the home security system will 
not only diminish energy spending but also reduce carbon footprint in the long run. 
 
In this paper, we present a highly scalable, autonomous, solar powered, wireless 
monitoring system, for live video broadcasting. It is based on a low cost 
microcontroller, a camera module, and an online internet of things (IoT) platform. A 
USB camera, connected to an Arduino YUN microcontroller was used to capture live 
data, which was transmitted over the internet to the cloud. The live streams could be 
visualized with any browser from an internet connected device, e.g computer, laptop, 
tablet or mobile phone. A PIR (Passive Infrared Proximity) sensor was connected to the 
YUN microcontroller to detect motion. As soon as the PIR sensor was triggered, the 
camera took a shot, and the photo was sent as an attachment to a specific email address. 
All the photos were also stored in a Dropbox account. The Temboo IoT platform was 
used to store the video feeds, as well as the pictures and their time stamps. A 20x4 
character LCD module was also used to display the panel voltage and the cell 
temperature, measured with a thermistor, and the data were fed and stored on Temboo. 
The system that was implemented consisted of three main blocks namely the power 
block (photovoltaic (PV) cells, charge controller and battery), the camera system 
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(camera module, microcontroller) and the communication block (transmitter, Wifi 
module, IoT platform). The system was powered by a Sealed Lead Acid (SLA) battery, 
which was being charged by a properly sized PV panel. A charge controller was used 
to limit the rate at which electric current is added to or drawn from the battery, 
thereby protecting the battery’s life-span and performance. The Arduino Yun 
microcontroller was selected for the project, as it has 2 on board processors, integrated 
WiFi and also a  micro  SD  memory  slot  to  allow  further  memory expansion. A 
Logitech C170 webcam was used for the monitoring system. On the software side, 
programs were written to send an email with attached picture whenever movement 
was detected by the PIR sensor. The software for video capture and live streaming 
was also developed.  

Individual sub-systems were tested thoroughly, and when integrated together the 
whole system was tested. It was found that the system behaved as expected, and was 
totally autonomous. The system can be used in residential, commercial, and even 
industrial buildings. The security system was implemented using very low cost 
microcontrollers, and sensors, as well as a free IoT platform. Also the entire system was 
based on Arduino Integrated Development Environment (IDE), Linux and Python 
which are all open source. The aim and objectives of the project were successfully met. 
However, for future works, a tracking system could be implemented for the solar panel 
for it to be more efficient. An alternative to WiFi e.g ZigBee could be used, in case no 
WiFi connection is available. In order to be fully operational in the dark, infra-red 
camera could be used. 
 

Keywords: surveillance, microcontroller, internet of things platform 
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Abstract: 

Nowadays, distributed generation (DG) units have gained much interest to satisfy the 
increasing demand of electricity. They include energy sources which are integrated to 
the distribution system or to the network at the consumer side (Celli et al. 2006, p.1). 
Based on their electrical output characteristics, they may be classified as synchronous 
generator, asynchronous generator and induction generator (Ogunjuyigbe et al. 2016, p. 
96). The integration of DG in a network enhances reliability, stability and voltage 
profile, and reduces power loss (Essallah et al. 2015, p.513). In addition, renewable 
energy sources such as hydro, wind and PV causes less pollution (Brigatto et al. 2010, 
p.623). However, DG sources may affect the protection system leading to false tripping 
of feeders and generation units, undesired islanding and malfunctioning of reclosers 
(Abdi et al. 2011, p. 264). 

The aim of this study was to identify the optimum location, size and type of DG units in 
an unbalanced distribution network so that the total power loss is minimised. The IEEE 
13 Node Test Feeder System was simulated in the Electric Power Research Institute’s 
(EPRI) open source software ‘Distribution System Simulator’ (OpenDSS). The line, load, 
transformer, capacitor and switch configurations of the system were modeled in 
separate scripts. However, the regulator between node 650 and 632 was not considered. 
OpenDSS was then interfaced with MATLAB through the Component Object Model 
(COM) server Dynamic-link library (DLL) for further studies. MATLAB codes were 
written to control the OpenDSS scripts. With this fast and reliable analysis structure, 
various kinds of load and line configurations can be modeled by modifying the scripts 
in OpenDSS only. Similarly, several optimisation techniques may be investigated by 
changing the codes in MATLAB only (Anwar and Pota 2012, p. 166).  

Initially, a 50 kW generator of unity power factor was placed at each of the nodes, one 
at a time and the system’s total active power loss was computed for each configuration. 
The process was repeated with a 75 kW generator. The loss sensitivity factor (LSF) was 
then calculated for each node. Node ‘675’ was found to be the most suitable node to 
minimise power loss as it had the smallest negative LSF. 
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To identify the optimum DG size, a DG of 50 kW was placed at node ‘675’ and the 
system’s total active power loss was found. The size of the DG was then increased to 
1MW in steps of 1 kW noting the total power loss each time. A graph of total power loss 
against DG size was also plotted. The process was then repeated for two other DG 
types. A power factor of 1, 0.88 and -0.88 was used for the asynchronous, synchronous 
and induction DG respectively (Anwar and Pota 2012, p. 167). The simulations show 
that synchronous DG reduces the total active power loss to the largest extent. The 
optimum size was found to be 700 kW, 460 kW and 600 kW for asynchronous, 
induction and synchronous DG respectively. Beyond the optimum DG size, the total 
power loss increases with increasing size of the DG unit. This is due to excessive reverse 
power flow to the transmission network through conductors of small sizes (Anwar and 
Pota 2012, p.166). 

The future works of this study aim to identify the optimal size, location and type of DG 
units and custom power devices such that the coordination of protective devices 
remains unaffected. The optimisation will be performed considering several objective 
functions and constraints. This technique may be used for the proper planning of the 
unbalanced distribution network. 

 
Keywords:  Optimisation,  DG units, unbalanced distribution systems 
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Abstract: 

In this research work, the use of biometrics to secure cloud computing 
transactions has been investigated. As for its effectiveness and accuracy, biometric 
technology has gained popularity in a wide range of fields and applications, including 
government, health care, security, and forensics. However, the use of biometrics has 
been primarily used in local applications and has not been widely deployed for remote 
applications on the cloud due to many challenges in terms of privacy, security, and 
trust. 

The primary goal of this research was to explore how biometrics can be deployed 
in the cloud taking into account the challenges faced when using biometrics for remote 
applications. These challenges include the security of biometric templates, the privacy 
of users, and the trust for remote biometric operations. The contributions of the project 
start with a risk assessment of the adequacy of control on current methods of 
authentication commonly used in the cloud. The preliminary result shows that efforts in 
terms of cryptography, hash-keys and fuzzy-vault have been made to address the 
security issues. But there is, however, not enough emphasis on the broken session 
token. This has led us to accumulate over four hundred vulnerabilities on the initial 
security test. The session token is the parameter that is used in the authentication 
process and will identify a user on a system. Stealing the token will enable an 
illegitimate user to access unauthorized data thus causing damages. The stolen token 
session is cited as the top ten web vulnerabilities by OWASP that a hacker will exploit 
on the first contact with a system. The research work, therefore, addresses this security 
gap by blocking, detecting the attack and closing the vulnerabilities using fingerprint 
biometrics and cutting edge technology.  

The first solution provides a layout for the next generation of the solution by 
combining fingerprint, cancellable and mobile phone. A new web service for biometrics 
named B.O.X was created. By being a web service, it took advantage on the Internet to 
be available to any platform securely. It delivered an increasing confidence in biometric 
authentication devices. The technology permanently shields biometric templates against 
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unauthorised access. It also ensures the conservation of privacy regarding biometric 
characteristics by using cancellable biometrics. Cancellable Biometrics keeps biometric 
templates secret meeting the stability requirements of irreversibility, as well as 
unlinkability.  

The second solution is built on the first one by combining with SAML. With the use of 
SAML, organisations can quickly and securely share identity-based information of the 
user with other web applications which are integrated with this particular organisation. 
User experience is improved by getting rid of multiple usernames and passwords 
which in return lower administrative costs. The vulnerability scores demonstrate an 
increased by 43.5 percent to make the system safe again. 

The solutions presented in the research have the edge over different models. The 
reason is that, once an attacker obtains access to a unique finger impression template, he 
can claim to be a validated client. In the new web framework, regardless of the fact that 
an attacker figures out how to gash a template, the template remains irreversible. Also, 
the new framework passes the web security vulnerability test with a soaring average 
score of 95%, and no high potential vulnerability was highlighted. 

In the same respect, a survey was conducted which provides evidence of a rising 
confidence score of 39%. This proves that when a user is instilled with proper security 
confidence in a system, the adaptation will be successful. However, a usability issue 
was mentioned by the users as they found themselves overwhelmed by the technology 
used. The objective is now to keep the same security level but more discreet. To meet 
the challenge of the next objective, we will introduce the "hiding" strategy to combine 
with the previous ones. This strategy plays with the physiological behaviour of an 
attacker. A honeypot is added to bait the attacker on another sector while the correct 
authentication is being performed elsewhere. To secure the correct authentication, 
steganography is used. Steganography is defined as hiding in plain sight. The 
biometrics templates will be concealed in a secured carrier without the knowledge of 
the attacker or the user. 

 

Keywords:  biometrics, fingerprint, security, privacy, cloud computing 
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Abstract:  
 
This paper investigates the use of Binary Firefly Algorithm (BFA) for the cryptanalysis 
of DES-16 (Data Encryption Standard) and compares its performance with Genetic 
Algorithm using a chosen plaintext attack. A fixed population of cryptographic keys is 
generated, and made to evolve through a certain number of iterations until the best key 
is found. Cryptography is the science of encoding plain data into a non-understandable 
form in order to protect the original data from unauthorized disclosure, usually with a 
secret data – the key. Cryptography is a major component of information and 
communication security systems. Cryptanalysis is the study of methods and techniques 
to deduce the key that has been used for encryption. It may establish the strength of a 
cipher or reveal its weaknesses. Cryptanalysis is a field of active scientific research. 
Several non-deterministic metaheuristic algorithms such as Simulated Annealing [1], 
Tabu Search [2], Genetic Algorithm [3], Ant Colony Optimization [4], Particle Swarm 
Optimization [5] have been explored for the cryptanalysis problem. Neuro-evolutionary 
techniques namely neural networks, machine learning [6] and Deep Learning [7] have 
also been adopted for cryptanalysis. In spite of all these research conducted, there is still 
the need of improved security. This work focuses on the use of Binary Firefly Algorithm 
for cryptanalysis of modern ciphers.  
Genetic Algorithm (GA) is an optimization technique, invented by John Holland in 1975 
[8]. GA is based on the processes observed in genetics and natural selection. It is an 
abstraction of biological evolution of a population of chromosomes (known as 
individuals) from one generation to another through the process of natural selection 
combined with the genetic operators such as crossover and mutation. The selection 
process chooses individuals from the population that will breed to produce the next 
generation of chromosomes. On average, the fitter chromosomes produce better off-
springs than the less fit ones. The fitness of an individual for breeding may be evaluated 
using an objective (or fitness) function. Crossover represents mating between two 
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individuals and allows mixing of parts of parent chromosomes to form new child 
chromosomes. Mutation introduces occasional random modifications of the allele 
values at some positions in the chromosome. In this research work, a chromosome 
represents a cryptographic key encoded as a bit string.  
Firefly Algorithm (FA) is one of the latest swarm intelligence optimization techniques 
developed by Yang in 2008 [9] and is classified as a stochastic, nature-inspired, meta-
heuristic algorithm for solving NP-hard problems. Fireflies are interesting insects due to 
their spectacular courtship displays. Fireflies are characterized by their flashing lights 
emitted through a process known as bioluminescence which serve as courtship signals 
for mating and warning of potential predators. In the FA, fireflies emit light, whose 
intensity depends on their brightness calculated using a fitness function, and can move 
in their environment. When a firefly moves, its position and brightness changes. 
Fireflies are attracted to brighter light-emitting fireflies independent of their sex. The 
attractiveness of a firefly is determined by its brightness and is inversely proportional to 
its distance from other fireflies. In a firefly population, it is expected that after some 
time, all fireflies will converge to the brightest one(s). FA needs to be discretized in 
order to represent binary data. Due to the observed high performance of this algorithm 
in several applications, it has been adopted to implement the cryptanalysis of DES-16. A 
firefly represents a cryptographic key.  
Experiments were conducted and the result shows that the BFA is significantly superior 
to GA for the cryptanalysis of DES. For example, for a population size of 50 keys, BFA 
results in an average fitness of 2.7 percent higher than GA. Furthermore, the efficiency 
of BFA improves as the size of population of fireflies increases. In each BFA execution, 
some of the bits of the key (around 30 percent) may be identified successfully. These 
bits may be fixed in the subsequent key generations, until all bits in the key are 
identified. Since the fitness function is independent of the internal structure of the DES 
algorithm, BFA can be used on other ciphers like Advanced Encryption Algorithm 
(AES). Independent work has been carried out with variants of the Standard Firefly 
Algorithm such as Modified Firefly Algorithm [10], Mutated Firefly Algorithm [11] and 
Jumper Firefly Algorithm [12] with promising performance enhancements. These 
algorithms may help to improve the cryptanalysis of other block ciphers.  
 
Keywords: Meta-heuristic Optimization Techniques, Cryptanalysis, Fitness Function, 
Binary Firefly Algorithm, Genetic Algorithm  
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Abstract: 

This project proposal considers the development of community-based projects and 
promoting the Ocean Economy through science and technology to improve the 
livelihood of women in Mauritius and Rodrigues. As such, the aim of this project is to 
bridge the gap between university and the community by encouraging science-based 
entrepreneurship among women in Mauritius and Rodrigues leading to the setting up 
of small and medium sized enterprises that will eventually help them to gain an 
alternative livelihood.  The projects will also target to sustain the socio-economic 
development of the women community. The methodological approach of this project is 
as follows: (1) to establish a local team, which will consist of identified women 
communities and other stakeholders; (2) to develop the Terms of Reference (ToR) which 
will clearly specify the role and responsibilities of the participating communities; (3) to 
develop the project website and an online platform; (4) to prepare training contents and 
demonstration videos on income earning activities such as composting and use of 
natural raw materials to make products; (5) to undertake training on entrepreneurship 
and (5) to identify potential participants within community centres for the online 
training programme. The crucial points which could make this project environmentally 
and economically viable are that raw materials that are readily available would be used; 
and the technology and methodologies adopted would be at low cost. Besides, seaweed 
cultivation already started both in Mauritius and Rodrigues by fishermen will be used 
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for the production of seaweed soaps that have luxuriant and pleasurable use. Seaweed 
soap is made from a mixture of lye and a fat, and contains all of the natural glycerine 
that is a by-product of the chemical reaction which produces soap. It is this glycerine 
that will make seaweed soaps so moisturizing and good for the skin. Most commercial 
soaps have the glycerine removed, as it is worth more than the soap. Furthermore, it is 
proposed to include ‘wild silk’ macro and nano particles in the soap recipe. Given the 
high protein content of silk, the value added will result in softer skin ‘feel’ for the user. 
The use of nanoparticles in soap will also lead to a slightly glossier appearance and 
work better for the production of less environmentally harmful byproducts.  Hence, this 
project is a great step on the journey to becoming more ‘Green’ in soap production and 
to help alleviating poverty. The project will also provide assistance to women by 
involving them in practical training workshops in market-inspired craft products and 
generate income from recycled/waste materials, contributing to their family 
expenditure and crafts sector of their country.  All the training materials will be 
available on the online platform and on CD ROM.  After successful completion of this 
project, since the training materials will be delivered online, they will be updated and 
reused to target and adapt to other small island developing states (SIDS), such as 
Reunion, Seychelles, Madagascar, and Comoros Islands. This project will enable people 
to learn new skills and to exploit new environment friendly materials such as seaweeds 
and natural fibres which are easily available. These materials can be used to make new 
and innovative products that can be sold to tourists, hotels, local people and even 
produce for exportation. Over and above, they will also learn the hidden value of 
organic waste otherwise considered as a waste which will be converted to compost. 
These projects can generate money and even create employment, thus reducing 
poverty. Therefore these projects will initiate these women to the business culture, thus 
empowering them in becoming financially independent. This will also have tremendous 
impacts on the women’s families and the community at large. 
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Abstract:  
 
The establishment of the asymptotic bounds on the performance of error control codes 
by the publication of Shannon in 1948 has since then, risen the interests of researchers 
which has led to the field of error control coding becoming a very dynamic one. Several 
theorems have been proposed following the ground-breaking work of Shannon, where 
it has been demonstrated that iterative decoding strategies such as Turbo codes and 
Low Density Parity Check (LDPC) codes can provide substantial gains in terms of error 
performance. These error control codes are founded on the concept of message parsing 
mechanism and their astonishing performance paved their way towards the adoption in 
several telecommunication standards such as: Code Division for Multiple Access 
(CDMA) 2000, Wi-MAX, Wi-Fi, Home Plug Green PHY, Long Term Evolution (LTE), 
amongst others.  
 

Despite the fact that Turbo and LDPC codes show great potential with the provision of 
major error performance gains, the search for codes with reduced computational 
complexity and adaptive decoding algorithms which can enhance the performance with 
little or no increase in terms of number of computations and energy consumption is still 
ongoing. This work deals mainly with the development of improved iterative decoding 
mechanisms for Turbo codes in digital communication standards.  
 

The methodology employed in the work consists of an initial investigation of the 
various decoding algorithms for bit-level decoding with binary Turbo codes and 
symbol-level decoding with non-binary Turbo codes. The computational complexity 
analysis of the various mechanisms under investigation have also been performed. 
Three different decoding algorithms in the case of both binary and non-binary Turbo 
codes have been explored. For LTE (symmetric and asymmetric) and duo-binary Turbo 
codes with QPSK modulation, gains in the range of 0.1 - 0.3 dB can be observed when 
comparing the different decoding schemes with each other at BERs of 10-2 and 10-5. In 
addition, techniques for computational complexity reduction such as early stopping 
mechanisms have also been investigated and incorporated with the error control codes. 
The computational complexity analysis of these schemes have also been performed with 
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different modulation schemes. For LTE (symmetric and asymmetric) and duo-binary 
Turbo codes with QPSK modulation, gains in the range of (0.7x107 - 1.55x107) average 
number of computations can be observed when comparing the different decoding 
schemes using SDR stopping mechanism with each other at BERs of 10-2 and 10-5. 
Prioritized and Hierarchical modulation schemes have also been worked on for 
achieving improved error performances. Novel extrinsic information scaling 
mechanisms based on the statistical concept of Regression analysis have also been 
devised and incorporated to binary and non-binary turbo codes. Compared to 
conventional schemes without extrinsic information scaling mechanisms, gains in the 
range 0.05 - 0.40 dB can be observed with the binary LTE Turbo codes employing the 
regression based extrinsic information scaling technique at BERs of 10-2 and 10-5. 
Finally, hybrid schemes combining the different systems in the work have also been 
presented.  
 

The major findings of the work are that there exists different variants of the same 
decoding mechanism which project different error performance with different 
computational complexities. These criteria can be used for the selection of decoding 
mechanisms to be employed in different applications. The novel extrinsic information 
scaling technique proposed in this work provides significant error performance gains 
with binary Turbo codes. Additionally, early stopping mechanisms based on the 
proposed scaling factor and their online behavior have been devised to tackle the 
computational complexity reduction aspect. The direct extension of the proposed 
techniques to non-binary Turbo codes is not possible as per the findings from the 
simulations performed. This leaves significant room for further research to come up 
with adapted mechanisms in the case of non-binary Turbo codes. Furthermore, the 
incorporation of other techniques such as prioritization, hierarchical modulation, and 
joint source-channel decoding with both binary and non-binary Turbo codes have 
demonstrated significant gains in error performances.  
 

Conclusively, a detailed analysis on decoding techniques for binary and non-binary 
Turbo codes has been performed in this work. New techniques for performance 
improvement and computational complexity reduction have been proposed. Hybrid 
schemes with the combination of new and existing mechanisms have also been 
presented. This work is significant in the context where error control coding 
mechanisms are required for different applications in digital communication systems.  
 
Keywords: Error Control Codes, Turbo Codes, LTE, Computational Complexity. 
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Abstract: 

There is an urgent need for Mauritius to adopt a programme that not only addresses the 
economic challenge but also environmental and social problems, thereby leading to 
improvements in overall well-being of the population. Fundamentally, it involves 
realigning policy with overarching sustainable development goals at all levels of 
society.  The main objectives should be as follows: revive the economy and create job 
opportunities through building an innovative, low-carbon and resource efficient 
society; protect ecosystems and biodiversity while reducing fossil fuel dependency; 
provide for greater social inclusion through stimulating new green jobs, reducing fuel 
poverty and delivering better access to transport and build ecological resilience and 
capacity to adapt to climate change.  

In line with the above objectives, the Mauritian Government commitments to 
addressing the current challenge is contained in its publications of its Long-Term 
Energy Strategy (LTES) 2009-2025. Various strategies have been proposed in the LTES, 
namely shift from oil to coal, the operations of new power stations, proclamation of the 
Utility Regulatory Authority and electricity acts and passing of Energy Efficiency bill. 
Accordingly, by 2025, renewable sources should account for 35% of the energy mix for 
electricity generation in Mauritius. It favours wind power projects and demand- side 
management   initiatives.  Amongst others, one   important objective has been the use of 
solar energy and more specifically, solar water heaters and promotion of photovoltaic.   
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In 2008, the Government launched a Solar Water Heater (SWH) incentive programme 
granted, all in all, Rs10,000 to each domestic user who purchased a solar water heater. 
The purpose of the SWH programme is to encourage the switch from electricity and gas 
to renewable energy. The 2008/2009 national budget planned with Rs250 million for a 
total of 25,000 applications - but the support scheme was more attractive than had been 
foreseen. The Maurice Ile Durable Fund, which was responsible for the administration 
of the programme, received 49,000 applications within one and a half years alone.  

Grants are an important driver of the solar thermal market in Mauritius. Although, it is 
a sunny island, most Mauritian citizens will certainly like to have a solar system, but, 
unfortunately, many people cannot afford to buy one due to the relatively high costs 
involved. The Government launched a second phase of the Solar Water Heater Scheme, 
a Rs250 million worth programme financed by the Maurice Ile Durable Fund, was 
implemented since  mid-January 2012 in collaboration with the Development Bank of 
Mauritius (DBM). It is expected that some 24 000 families benefitted from this scheme 
which aims at encouraging Mauritians to opt for renewable sources of energy and 
reduce the country’s dependency on fossil fuels for the production of electricity. Under 
this scheme, Government gave a grant Rs10,000 as subsidy for the purchase of solar 
water heaters. The grant of Rs10,000 was re-activated last year. 

Mauritius has 1.3 million inhabitants with about 325,000 households. According to last 
survey done by Statistics Mauritius, 14% of the households have installed SWH. The 
percentage of SWH installed was of the range of 8-18%. It was found the penetration of 
SWH was higher in the north part of the island whereas in the south west part of the 
island, the penetration was only 9%.  In fact, the topography of Mauritius is marked by 
coastal plains that gradually slope towards disjointed mountains encircling a central 
plateau. The wind regime consists of south-easterly trade winds that blow over the 
island during the year. Clouds predominantly reach the island by the southern coast 
and are blown by the trade winds. The high inland mountains block the clouds from 
progressing towards the northern part. As a result, the northern part of the island 
frequently enjoys clear sky days and the southern coast has less clear sky sunshine. 
However, no survey has been done for the high or low penetration of SWH in certain 
regions of the island. 

 

The main objective of this study is to design an evacuated tube solar water collector 
model for the correct prediction of its performance under different climate conditions 
and materials used for its manufacture. The model can be used to support the local 



 
Research Week 2017 

 

126 

  

SWH industry to optimize the performance of SWH. This research study has been made 
possible through funding from Mauritius Research Council. 
 

Keywords:  Evacuated tube, Solar Collector, CFD, Thermal modeling, Fluent  
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Abstract: 
 

For the purpose of developing an optimal pressure control for leakage reduction 
in an old water distribution network, a setup has been developed in the laboratory. 
Equipped with a pressure reducing valve, a flow modulating valve, manual ball valves, 
electronic butterfly valves, flow meters and pressure sensors at every junction, the 
piped system can emulate a District Metered Area with varying demands on a 24H 
basis. There are two loops and one branch configurations in the setup whereby 
distribution can be compared. Leaks with variable flow rates can also be simulated and 
measured in the pipes. With regard to pumping and storage of water, a pump driven by 
a variable speed drive is used to supply a tank filled with compressed air at 2 bars that 
boost pressure in the network. Different pumping regimes can be compared here with 
respect to energy efficiency. In order to implement the control scheme, a PLC first 
makes data acquisition and then drives the PRV coupled with a DC motor. For the 
purpose of maintaining a fixed pressure at the entrance of the network, the level in the 
tank is regulated by a PID controller. The whole system is monitored by a SCADA 
system whereby data logging and trending are configured.    

       The methodology adopted is to first develop a behavioural model of the system 
using parameter identification and estimation. Network simplification through a 
lumped model is carried out and simulated on Simscape, Matlab. Based on the residuals 
generated by measured and simulated flow and pressures in the network, a pattern 
recognition scheme is established for decision making. Constraints and requirements 
that need to be satisfied in the research work include: minimize the leakage rate by 
pressure management, provide critical node with a minimum pressure, increase 
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efficiency of the pump, respect the decay time of chlorine in the tank and exercise fault 
isolation in order not to penalize other consumers when leak becomes excessive in a 
section of the network. The design of a controller to meet these requirements is 
envisaged. This will be implemented on Simulink Coder and interfaced with the PLC. 

 So far, results show that there is good correspondence between actual measured 
and simulated values of pressure and flow on Epanet Software. A reasonable level 
control in the tank has been achieved with a fluctuation of ±5.6% through PID tuning to 
maintain a constant pressure at the entrance. The demand profile in the network 
simulated by the PLC through the flow modulating valve, approaches the real one with 
a confidence interval of ± 3.2%. By simply reducing the pressure at night from 2.3 to 1.5 
bars in the network, a saving of 23% in the total daily volume consumption of water is 
made in the leaky network.  

  
Keywords: Supervisory Control and Data Acquisition, Programmable Logic Controller, 
Proportional Integral and Derivative Controller, District Metered Area 

  



 
Research Week 2017 

 

129 

  

Frequency and voltage control in power systems with integrated wind and solar 
energy sources. 

 
A. P. Murdan*  

Department of Electrical and Electronic Engineering, University of Mauritius, Reduit, Mauritius 

*Corresponding Author. E-mail: a.murdan@uom.ac.mu 

Abstract: 

Growing concerns about energy security and climate change have heightened interest 
in harnessing Renewable Energy (RE) resources as a response to these critical issues. 
The successful integration and control of RE generation into large power systems has 
become fundamental to address climate change and energy security concerns. The 
generation of electricity from RE sources includes technologies such as hydropower, 
wind power, solar power, tidal and wave power, geothermal power, and power from 
renewable biomass, among others. 

While the integration of firm RE sources such as bagasse, hydro and biomass, does not 
pose huge technical challenges or constraints, the time-varying nature of wind and solar 
power presents challenges with respect to system stability, security, operation and 
power quality. These challenges are of particular concern for small-sized and insular 
power systems, which are characterized by a small number of generating units, low 
spinning reserve and low system inertia. The energy production from renewable 
sources like wind and solar is not dispatchable (cannot be controlled on demand), 
intermittent (exhibits large fluctuations), and uncertain (random or not known in 
advance). The term ”variability” is often used to encompass these three characteristics 
of renewable generation. 

At present, electric power system operations are designed to accommodate the natural 
variability in load demand as well as planned and unplanned contingencies. This is 
done at different time-scales through load-frequency control, operational reserves, 
scheduling and unit-commitment, demand response, and load shedding. At high 
penetration levels, renewable generation add significantly to the extent of the overall 
variability that must be handled. It has been suggested that existing mechanisms to 
handle demand fluctuations are adequate for renewable generation variability up to 
20% penetration levels. Reconfiguring these existing mechanisms to handle the 
increased variability comes with significant cost issues and operational challenges. 
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As wind and solar energy penetration in the grid increases, additional challenges are 
being revealed, e.g. response to grid disturbances, active power control and frequency 
regulation, reactive power control and voltage regulation, and restoration of grid 
services after power outages. Advanced control strategies that can cope with these 
issues are needed for better performance and for decreasing the cost per kilowatt-hour 
generated. The uncertainty and the effects brought on by the intermittency of wind and 
solar generation must be addressed before the full potential of these renewables can be 
reached.  
The aim of the proposed research work is to investigate the existing control methods 
and propose new strategies for the integration of intermittent solar and wind energy 
sources in an electric grid. Mathematical models for a power system consisting of 
renewable/ conventional energy sources, generators, transmission lines and typical 
loads, will be developed and tested. The developed models will include systems with 
and without energy storage and based on IEEE standard bus systems. For active power 
control, a load frequency PID controller will be designed and implemented on 
Matlab/LabVIEW platform. Likewise, for reactive power control a voltage PID 
regulator will be designed based on a linear model of the power system developed. 
Simulations will be carried out to investigate the performance of the controllers to 
maintain a constant nominal frequency and voltage, with varying levels of intermittent 
solar and wind energy sources. Their efficiency, effectiveness and stability will be 
assessed in power systems consisting of conventional energy sources with increasing 
levels of intermittent solar and wind energy sources. The approach to designing optimal 
controllers, for example Model Predictive Controller will be studied taking into account 
the non-linear characteristics of the system. The subsequent controller will be designed 
and simulated in Matlab/LabVIEW. The performance of the controller will be evaluated 
under a range of scenarios using Monte Carlo simulation, taking into account practical 
realities of such a system. These include the effects of forecast uncertainties to assess 
whether the closed loop system maintain acceptable level of performance. Furthermore, 
simulations will also be carried out to compare the performance of the proposed 
controllers with conventional controllers. 

 

Keywords: variability, PID controller, active and reactive power, Model Predictive 
Controller 
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Mauritius has recently experienced drastic weather conditions such as flash-floods that 
caused major collateral damage and life loss. Predicting such weather conditions with 
conventional forecasting systems is not possible because these systems provide 
predictions for large regions over hours. However, there are several weather forecasting 
systems based on localised sensors connected to cloud computing facilities that can 
provide short-term forecasts for small regions. These forecasting systems make use of 
techniques such as neural networks, Fuzzy logic, time series and regression analysis. 
The main aim of this research is to set-up a short-term weather forecasting system for 
Mauritius that will collect weather data such as temperature, humidity, water level etc. 
The sensors will relay the data to a cloud that will apply different forecasting 
algorithms and mobile alerts can even be generated when required. Investigations will 
be performed in different regions and time periods to compare the performances of 
different predictions algorithms. Subsequently, an adaptive algorithm that will provide 
optimum prediction based for a given region and time interval will be developed. This 
forecasting system will be of relatively low-cost and will have good potential for 
commercialisation. For example educational and other institutions might consider 
setting up their own weather stations. Additionally, the system could be used in the 
tourism sector, especially by hotels for their guests to anticipate weather conditions in 
regions they want to visit and also in the agriculture sector where chain crop producers 
can particularly plan their daily schedules so as to increase efficiency and productivity. 
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Abstract 

Growing population, increasing industrialization and climate change are the key 
drivers of escalating water demand. Limited fresh water availability has led to the need 
for seawater desalination, with reverse osmosis being the rampant technology. The 
latter has proven to be a viable option to meet expanding water requirements 
worldwide. However the major stumbling block of this technology is the occurrence of 
fouling and scaling due to minerals, algae and organisms present in seawater. For 
example fouling and scaling increase the operating cost and decrease lifetime of Sea 
Water Reverse Osmosis (SWRO) membrane. One way to mitigate this drawback is by 
effectively treating the source feed water.  

The purpose of research is to investigate how to mitigate fouling and scaling in SWRO 
desalination plant. The findings consist of a review of current literature pertaining to 
desalination systems, types of fouling and scaling, and measures to alleviate the 
occurrence of foulants and scalants. A realistic way to approach the objective of this 
thesis involves the design of cost-effective pretreatments to reduce and/or prevent 
fouling and scaling. A hotel situated at Flic en Flac is considered as case study. The 
equipment are chosen based on the type of fouling and scaling occurring at the hotel’s 
desalination plant. Scenario 1 (subsurface intake), scenario 2 (Ultrafiltration 
pretreatment system) and scenario 3 (Nanofiltration pretreatment system) are proposed 
pretreatment options which are designed.  

In scenario 1 the existing intake process, that is open intake, is substituted by subsurface 
intake to obtain source water of lower silt density in order to prevent particulate 
fouling, colloidal fouling and membrane plugging.  In scenario 2, together with an 
ultrafiltration membrane, other equipment such as disc filters are also incorporated so 
as to lower the amount of silt in the seawater being fed to the SWRO membrane.  
Scenario 3 involves the implementation of nanofiltration pretreatment as an alternative 
to antiscalants. 
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Mass balances are conducted on the three proposed scenarios, for the production of 300 
m3/day of potable water with a salinity of 0.5 ppt. The sizing of all the relevant 
equipment are subsequently computed. The control system ensuring that the principal 
parameters influencing the performance of the equipment in the system is described 
through a Process and Instrumentation Diagram. Health and safety considerations are 
covered for the well-being of the workers. The environmental impacts are studied to 
minimize the adverse effects of the plant on marine flora and fauna. 

Economic appraisal is performed, the scope of which consists of evaluating the cost of 
each scenarios so as to determine the most profitable option. The Total Capital 
Investment (TCI) of scenario 1 is estimated to be the highest, with a projected value of $ 
1,728,586.10, while TCI of scenario 2 and scenario 3 are $ 157,928.77 and $ 141,280.07 
respectively. However based on the Net Present Value (NPV) it is concluded that the 
most profitable investment is on scenario 1 itself, having an NPV of $ 245,907.99 and a 
payback period of 9 months, whereas the respective evaluated NPV of scenario 2 and 
scenario 3 are $ 22,466.89 and $ 20,098.45.  Also scenario 2 and scenario correspondingly 
accounts for a payback period of 11.7 months and 10.4 months. 

Keywords:  Desalination, Fouling and scaling, Nanofiltration, Ultrafiltration, Sea water 
reverse osmosis 
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Abstract 

With drastic increase in population and development in the transportation sector and 
industrialization, the world is facing problems of depletion of reserves of fossil fuels 
and deterioration of environmental conditions.  Hence, there is a need to move towards 
a renewable source of energy.  Biodiesel can be a substitute for diesel and fossil fuels 
which can be in boilers or engines of vehicles without any changes.   

Biodiesel is considered to be one of the potential renewable alternatives to petroleum 
products as it is derived from biomass and has numerous properties such as 
biodegradability, non-toxicity and low emissions profile.  The main challenge of its 
commercialization is the high production cost due to high quality of the feedstocks.  
They need to undergo different pre-treatment process due to their varying amount of 
free fatty acids (FFA) and moisture content.  The oil seeds crops require an extraction 
unit or refinery process before sent for biodiesel production unit while waste oil need to 
pre-treated.  With time, researchers with potential efforts have been able to develop 
established techniques for biodiesel production from various feed stocks.  To avoid the 
problems of viscosity, low volatility and polyunsaturated characters, four established 
methods were applied.  They are mainly direct use and blending; pyrolysis; micro 
emulsion and transesterification reaction.  Biodiesel is mainly produced through a 
commercially used technique known as transesterification reaction whereby the oil is 
converted into biodiesel and glycerol by the reaction with an alcoholin the presence of a 
catalyst.   

This study was to investigate the kinetics of biodiesel production where scenarios were 
developed and divided into three parts namely: Scenario A for waste cooking oil, 
Scenario B for Jatropha Curcas and Scenario C for palm oil (African).  Hence, three 
potential feedstocks for Mauritius was chosen and investigated on the 
transesterification reaction, kinetic model, rate constants, Arrhenius model and 
thermodynamic parameters.  The analysis of the optimum conditions for three scenarios 
was based on temperature, catalyst concentration, reaction time and methanol to oil 
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ratio.  All these parameters were found to have a great influence on the yield of 
biodiesel. 50 to 60°C, 6:1 to 8:1 of molar ratio of methanol to oil, reaction time above 2 
hours and 1 % catalyst concentration were found to be the optimum ranges to have a 
maximum yield of biodiesel.   

The transesterification was found to follow a pseudo first order reaction while the Gibbs 
free energy indicated that the reactions were feasible.  The positive change in enthalpy 
showed that the transesterification is an endothermic reaction.  To represent the process 
of biodiesel production on an engineering point of view, Aspen Plus V8.0 was used to 
simulate the process at steady state conditions.  Biodiesel production from three 
scenarios was feasible but in some way limitations were also present.  A higher yield of 
biodiesel was observed from APO from the results generated from Aspen Plus.   

In this research, it was found that although WCO is an eyesore to the environment, it 
can be converted into useful products such biodiesel and glycerol.  Producing biodiesel 
from WCO was identified to be more feasible and environment friendly.  Having a 
smaller payback indicated that the investment would be recovered in a shorter lapse of 
time.  APO and JCO are both potential oil crops for Mauritius as they can adapt to the 
climatic conditions.  Their impacts were found to occur mainly in the cultivation phase 
that is release of toxic compounds from application of fertilizers.  Due to the limited 
land available, WCO was identified one of the best opportunities for biodiesel 
production.  

Key Words: Biodiesel, Kinetics, Transesterification, African Palm Oil, Jatropha Curcas, 
Waste Cooking Oil 
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Abstract 

Faced with demographic explosion and fueled by its endeavors to become developed, 
Mauritius has seen a hike in its electricity consumption pattern. The bulk of electricity is 
generated by burning solid fuels such as coal and bagasse. Consequently, ash is 
produced as waste product. Till date, both coal and bagasse ashes are being disposed of 
in a very unsustainable manner, for example, they are being disposed of in sugarcane 
fields and at Mare Chicose, which is nearing saturation.  

Due to the availability of numerous studies on coal ash, focus has been laid on bagasse 
ash. This study analyses potential ways of valorizing bagasse bottom ash (BBA) and 
bagasse fly ash (BFA) better suited for the Mauritian context. A series of laboratory tests 
(moisture content (MC), pH, electrical conductivity (EC), loss on ignition (LOI) and 
monitoring of the leaching behavior of phosphate and nitrate) were carried out. 
Following the experimental results, it was found that BFA can be used in the 
construction of roads, bases, runaways and embankments as its high MC (52.9%) 
facilitates compaction. BBA can dry wet soils and facilitate construction over it due to 
its low MC (2.1%).  

Besides, both ash samples can be used to reclaim acidic soil as both are alkaline in 
nature (pH for BFA = 8.01 and BBA = 8.80) and as additive/amendment material in 
agriculture due to their high EC (BFA=1037 μS/cm and BBA=1153 μS/cm).  For BFA, 
the maximum removal of unburnt carbon (6.531%) was achieved at 850oC and 90 
minutes whereas for BBA (2.026%), it was achieved at 750oC and 90 minutes. Hence, 
according to ASTM C 618 both BFA and BBA can be used as replacement material in 
cement and due to its high LOI value, BFA can also be used to manufacture conductive 
concrete.  Both analytes have a higher affinity for sulfuric acid (H2SO4) than water. The 
condition yielding the highest removal of PO43- and NO3- for both BFA and BBA were a 
solid to liquid ratio of 5:8 and a mixing time of 3 hr. Both samples had a higher PO43- 

content as compared to NO3-. Hence, both ashes can be used as fertilizer without 
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contamination issues as prone to rain the little amount of PO43- and NO3- that will leach 
out will get absorbed by the plant. Both ashes can be used as well in concrete as their 
high PO43- concentration protects rebar from corrosion. 

The uses of BFA and BBA in agriculture and in the construction sector provide 
countless environmental and economic benefits as compared to the use of traditional 
materials. Moreover, it is very much in line with the government vision to reduce 
dependency on imports and attain self-sufficiency and promote local entrepreneurship 
as one of the main pillar of the Mauritian economy through the diversification of the 
manufacturing industry and boosting “Made in Moris” products. However, to 
implement this project in Mauritius, proper frameworks should be put in place. For 
instance, there should be bodies regulating the price of BFA and BBA through proper 
pricing mechanism, establishing environmental norms governing their uses and 
assessing their quality benchmarks that should be respected for a specific use. 

 

Keywords: Bagasse fly ash, bagasse bottom ash, moisture content, loss of ignition, 
leaching, electrical conductivity   
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ABSTRACT  

Domestic sector is considered to be a huge water consumer as well as waste water 
generator. Greywater amounts to 60 – 70 % of the total domestic water use representing 
a large amount of wastewater produced. Hence, reuse of greywater is considered to be 
a potential source of water saving for countries suffering from water shortage. To 
accomplish this, the treatment of grey water by a horizontal sub surface flow 
constructed wetland (HSSFCW) was investigated at single household level in this 
study. The kBOD (rate constant of biological oxygen demand degradation) is a critical 
design parameter in sizing a HSSFCW, but there are no published design guidelines for 
tropical HSSFCW. However, a new set of kBOD values of 0.36 – 0.48 m/d was proposed 
for a tropical HSSFCW from a recent study. There is a need to 
confirm/consolidate/refine this proposed range of kBOD values, which was the main 
element of research of this study. The objectives of the study was to assess the 
performance of HSSFCW in terms of BOD and COD removal, to investigate impact of 
operating parameters (hydraulic retention time (HRT), hydraulic loading rate (HLR) 
and organic surface loading rate (OSLR)) on bed performance, to demonstrate the 
impact of temperature on kBOD, to determine the kinetics of BOD degradation, to 
assess if HSSFCW is suitable to apply the concept of reuse of treated greywater in 
Mauritian single houses. A 2.5 year old experimental HSSFCW treating synthetic grey 
water was used for investigation. . Synthetic greywater was prepared to simulate 
greywater. The HSSFCW, of dimensions 3.0 m× 0.5 m × 0.5 m, was operated at a water 
depth of 0.45 m. The system was run at two hydraulic retention times (for the first ten 
weeks at 20 hr and thereafter at 22 hr for five consecutive weeks). The inlet, outlet and 
three intermediate samples were taken once a week and were analyzed for BOD and 
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chemical oxygen demand (COD).For validation of results of this study, the progression 
of BOD removal along the system was fitted in a first order plug flow model. Statistics 
analysis was carried out using IBM SPSS Software version 23.0. Paired sample t-test was 
performed to compare means of the inlet and outlet BOD and COD. Also, Pearson, 
Kendall and Spearman correlation tests were done to evaluate the statistical significance 
of the impact of parameters on the BOD performance of the system. Correlation analysis 
has proved that HLR and OSLR had statistical significant impact on the removal 
efficiency of BOD. The kBOD values ranged from 0.36 – 0.50 m/d and averaged at 0.47 
± 0.04. It was proven statistically that kBOD increased at higher temperature. BOD 
removal efficiency greater than 80% was achieved. The treated effluent had respective 
average BOD and COD of 23 ± 3 mg/l and 50 ± 5 mg/l. The treated grey water 
complied with relevant local irrigation norms. It can be concluded that the HSSFCW 
was effective in treating grey water at single household level.  
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Paper Type: Oral 
 
Driven by the worrisome impacts of depleting fossil fuel reserves and the imminent 
climate change problem, researchers are demonstrating renewed interests in the 
recovery of energy from waste resources through various thermochemical treatment 
processes. Although energy-from-wastes techniques (EfW) are not novel for Mauritius, 
the thermal treatment of wastes have barely been investigated in contrast to biological 
methods such as anaerobic digestion and composting. Waste torrefaction and pyrolysis 
have been demarcated as two emerging sustainable thermal treatment techniques that 
can generate high-value fuels with flexible energy applications. In line with the UN 
Sustainable Development Goals (SDG) 2030, this work assessed the potential of 
generating clean renewable biofuels from Mauritian municipal solid wastes (MSW) 
when subjected to torrefaction and pyrolysis.  

A comparative assessment of both techniques was conducted based on the products 
and energy yields of each technology. Different MSW samples including organic, paper, 
textile and mixed wastes were torrefied between 225 and 300°C for 1 h in a muffle 
furnace under inert conditions. Pyrolysis was conducted at higher operating 
temperatures of 400 - 650°C. Untreated and thermally treated solid wastes were 
characterized through proximate and ultimate analyses, higher heating value (HHV) 
and mass and energy yields.  Bio-oil samples were equally collected for analysis. 
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Substantial mass losses in the order of 50 -75 % were observed during pyrolysis as 
compared to relatively lower losses of 1 - 24 % during torrefaction. It was revealed that 
torrefaction temperatures were too low to support extensive degradations of 
lignocellulosic components and plastic polymers of wastes compared to the higher 
operating temperatures during pyrolysis. Organic and paper wastes were more reactive 
during torrefaction whilst textile and mixed wastes demonstrated higher degradation 
during pyrolysis. Torrefaction was predisposed to produce premium quality biochar 
while pyrolysis favoured production of value-added bio-oils and gases. Biochar and 
bio-oil yields during torrefaction were as high as 74.24% and 25 % compared to 
pyrolysis which generated biochar and bio-oil in the order of 37.83 % and 56.74% 
respectively. Both torrefaction and pyrolysis generated a hydrophobic carbon-rich 
biochar with improved energy densities.  

Torrefaction and pyrolysis augmented the HHV of biochar up to 25.98 and 33.12 MJ/kg 
when compared to untreated wastes. The former generated biochar of higher energy 
values than pyrolysis char, especially for MSW, kitchen and yard wastes. The calorific 
values of almost all biochar samples were comparable to that of bituminous coal which 
had an HHV of 26.25 MJ/kg.  Higher energy yields were achieved during torrefaction. 
The energy yield of torrefied wastes ranged between 76.55 and 100.50% compared to 
that of pyrolysed wastes which varied between 42.99 to 55.37 %. The lower energy yield 
values of pyrolysed biochar showed that torrefied biochar were far more efficient 
biofuels. Although the fuel characteristics of pyrolysed wastes were closest to coal, 
torrefied biochar represented more efficient fuels due to their higher mass and energy 
yields. Combustion and gasification of torrefaction and pyrolysis biochar were 
seemingly less polluting than coal due to the negligible amount of nitrogen and sulphur 
in the treated samples. Problems related to the release and treatment of oxides of 
sulphur (SOx) and nitrogen (NOx) species were minimal in both cases.   

Pyrolysed bio-oil, on the contrary, exhibited higher mass and energy yields than those 
from torrefaction. Although the HHV of both torrefaction and pyrolysis bio-oil fractions 
were lower than fossil oils and diesel (HHV of 42-45 MJ/kg), pyrolysis bio-oils were of 
higher energy value and could potentially be used as biofuel compared to torrefaction 
bio-oils. Also, pyrolysis bio-oils were enriched with organic species that boosted their 
efficiency as biofuels in thermal conversion systems or as chemical feedstock. Bio-oils, 
nevertheless, necessitated upgrading through pretreatment, unlike torrefied solids.    

The study revealed that torrefaction constituted a pre-pyrolysis step that was essentially 
oriented towards biochar production in contrast to pyrolysis which heightened 
formation of bio-oils and permanent gases. Torrefied biochar can potentially offset large 
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volumes of coal in thermal treatment systems. Pyrolysis favoured the production of 
value-added bio-oils that denoted important chemical feedstock and biofuels in thermal 
conversion systems. Yet, the choice of the most appropriate technique is influenced by 
the end-uses of the products and environmental, economic and technical implications. 

Keywords: torrefaction, pyrolysis, energy yield, biochar, bio-oil 
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Abstract: 

This study aims at investigating the potential of using high density polyethylene 
(HDPE) as an aggregate in asphalt production in the local context. HDPE is the third 
most likely occurring waste plastic in Mauritian. HDPE plastic wastes were segregated 
from domestic wastes. The HDPE were manually cleaned, cut and mechanically 
pulverized to produce three HDPE – aggregates sizes: [(0.125 mm < HDPE size < 3.36 
mm), (3.36 mm < HDPE size < 6.73 mm) and (6.73 mm < HDPE size < 9.51 mm)] which 
were used to replace part of three basalt aggregates, namely: (0 – 2 mm), (0 – 6 mm) and 
(6 – 10 mm) respectively, by varying their contents in range of 0 to 10%. Bitumen 
content ranging from 5 to 7 % on a weight basis was used. Standard tests such as bulk 
specific gravity, maximum specific gravity, percent air voids and compressive strength 
were performed to evaluate the quality of the HDPE-asphalt samples. The results 
showed that incorporating 6 % HDPE aggregates of size varying between0.125 mm and 
3.36 mm can replace 0 – 2 mm basalt rocksand at a bitumen content of 5.5 % on weight 
basis of total asphalt. It was also observed that there was a reduction in bulk specific 
gravity and maximum specific gravity of 13.3 % and 12.4 %, respectively. An increase in 
air void content of 26.5 % was obtained, and this is in accordance to the authorized 
range of degree compaction used in Mauritius. The compressive strength of HDPE-
asphalt was higher than that of the conventional asphalt by 68.3%. HDPE thus reduced 
the bitumen demand in asphalt production by lowering the viscosity, making the 
asphalt more malleable and workable. The proposed mix for asphalt production 
wasfound to be as follows: 5.5 % bitumen content, 92.3 % aggregates and 2.3 % HDPE 
compared to the conventional asphalt production, which requires 6 % bitumen content 
and 94 % basalt aggregates 

Keywords: High density polyethylene (HDPE), bitumen, aggregates, compressive 

strength, bulk specific gravity, percentage air void 
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Abstract  

Nowadays, people are more conscious about their well-being and this brought a change 
in their life style; choosing a bio and eco-friendly product against chemically laden 
product. In doing so, bio labelled products have become the new trend in the world. 

Among the various products that we use, soaps form part in our daily life. We get many 
kind and types of soaps readily available in the market. Growing use toward soap has 
resulted in the pursuit of producing soap at a lower cost and also a green product that 
would utilise less energy and chemical.  Furthermore, consumers have preferences for 
less chemically loaded soaps (without harsh ingredients), mostly due to skin related 
issues. 

In the present study, the potential of making liquid and hard soaps using papain as 
natural enzyme was investigated. The papain enzymes were extracted directly from 
green papaya fruits by doing an incision of about 2mm and the flowing latex was 
collected. The latex (papaya milk) was treated and dried before use. Locally available 
pure coconut oil and lye/NaOH were used for saponification process. A hot process 
was used for the liquid soap and a cold process was used to manufacture the hard soap. 
Beforehand, the saponification value of the oil was determined and the mean 
saponification values obtained for coconut oil were 267.5 g KOH/g (using KOH as base) 
for the production of liquid soap and 190.7 g NaOH/g (using NaOH as base) for the 
production of hard soap.  

Different mix ratio of enzyme to concentration of lye for the production of liquid and 
hard soap respectively was investigated. The hard and liquid soaps produced were 
analysed in terms of their pH, alkali content, and foam height. The results obtained for 
hard soap showed that the pH level was ranging from 10.3 to 11.3. Their foam height 
varied between 0.6 to 22.6 cm and the alkali content were found to be varying between 
0.2% and 0.6%. The Likert scale was used to define the degree of cleanliness of the hard 
soaps. The soaps that produced high degree of cleanliness were H1 soap at 1g of 
papain, H2 soaps at 4g of papain, H3 soaps at 4g of papain, H4 soap at 4g of papain, H5 
soaps at 1g and 2g of papain. From the data analysed, it was concluded that optimum of 
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sodium hydroxide to papain were a mix of 7 mole/dm3 of NaOH and 4g of papain. The 
information gathered for liquid soap showed that their pH level varied from 9.6 to 10.7, 
their foam height ranged from 12.2 to 28.3 cm while their alkalinity concentration 
ranged from 0 to 0.88 mole/dm3. The likert scale showed that a high degree of 
cleanliness were obtained with L1 soaps mixed with 5g of papain, L2 soaps mixed with 
2g of papain and L3 soaps mixed with 1g of papain. Based on the experimental analysis 
and data, it was deduced that the optimum lye to papain mix was a mix of 5 mole/dm3 
and 2 g of papain.  
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Abstract: 

With the increase competitiveness of cane sugar on worldwide market, sugarcane 
manufacturers are investing in many ways to reduce production cost. Heat demand of 
cane sugar factories for juice heating at the evaporation station and energy input for 
crystallization process play an important role in the production cost of cane sugar. In 
this study, the focus was placed on optimizing the evaporation station in an existing 
sugar factory in Mauritius (named Factory A for the purpose of maintaining 
confidentiality for this work). A chemical engineering simulation software, known as 
Aspen Plus was used to generate a simulation flowsheet for the multiple effect 
evaporation system (MEE) consisting of eight evaporators in a quintuple arrangement. 
This chemical process simulation software (CPS) was chosen since it has widespread 
use in the chemical process engineering to design, examine and improve process plants 
outside Mauritius and is fairly easily applied due to its low complexity. However its 
application to the local small and medium industries has not been exploited. The 
flowrate of the feed cane juice and steam to the first evaporation effect were kept fixed 
and the process was simulated to assess the energy usage of the system using a the 
steady state model. The property method input to the software chosen was the UNIFAC 
model. The generated table for brix values, juice and steam flowrates and operation 
parameters for each effect vessel was then compared with data from the factory SCADA 
system. This enabled benchmarking the developed model to the real process of Factory 
A. The investigation concluded that the model was valid since the difference between 
the predicted data and the process data were within acceptable range. The percentage 
error between the present model and the industrial data for steam usage was between 
7.9 and 25.2 % (considered as acceptable). The development of the model was then 
followed by simulating various energy saving schemes on the MEE. These scenarios 
chosen, were mainly for vapour bleeding, change in steam fed and change in operation 
parameters (pressure in the first and second effect vessel). A sensitivity analysis was 
also performed. To allow the software to carry out the optimization process, an 
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objective function for maximizing steam economy was input in the software. It was then 
observed that a maximum of 73.1 Brix could be achieved from the initial 69.5 Brix by 
reducing the vapour pressure in the first and second evaporators. Steam economy 
increased from 2.07 to 2.32 for the whole evaporation system. Finally, some 
recommendations and future work for both the model of the evaporation system and 
the optimization scenarios were proposed. These included considering other factors 
such as fouling factor and heat transfer coefficient of the heat exchangers. Aspen 
software as a chemical engineering simulation tool showed good potential for decision 
makers in the cane industry to choose scenarios for more elaborated investigations in 
the future, both saving in time and resources as well as leading to investigations that do 
not pose any risk to the operating system since it is done at desk level. This case study 
can be used to demonstrate application of chemical simulation software for energy 
optimization that can be extended to local industries. Other extended applications of 
chemical simulation can also include assessment of risks from change in operating 
parameters. 

  
Keywords:  Process simulation, energy optimization , sugarcane  
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An automatic fruit and vegetable peeler/cutter to promote healthy nutrition  

T. S. M Moutien1, M. Gooroochurn1*  

1Mechanical & Production Engineering Department, Faculty of Engineering, University of 
Mauritius, Reduit, Mauritius 

* Corresponding Author. E-mail: m.gooroochurn@uom.ac.mu 

Abstract: 

Epidemiological findings have highlighted that consuming fruits and vegetables leads 
to ultimate health benefits, and the aim of this project work is to encourage their 
consumption by automating the preparatory steps needed before they can be consumed 
or used further. Fruits and vegetables have been evidenced to be the most essential part 
of a diet in preventing age-related diseases and increasing longevity. Due to their 
various known healthiness, there are now prevalent measures being taken worldwide 
to foster the consumption and disposal of these foods. But among the elderly the 
number of constraints and difficulties in accessing and consuming fruits and vegetables 
keeps increasing. Functional limitations, disability and other complications are very 
common among older adults. The problem is that these conditions make the 
accessibility, preparation and consumption of fruits and vegetables difficult. Ironically, 
these foods protect greatly against the development and exacerbation of these same 
conditions. 

Moreover, compromised oral and dental health like gum disease, tooth decay and 
mouth infections could reduce fruits’ and vegetables’ consumption. At times, the 
elderly finds the textures of these foods difficult to bite chew and swallow, especially 
those missing teeth or having dentures. Due to their various physical impairments, they 
may prefer home delivered meals or rely on assistance to prepare their foods. One of 
the possible causes of malnutrition is the difficulty in preparing fruits and vegetables. 
For example, a person suffering from either arthritis or Parkinson’s can face challenges 
in simply peeling a fruit or cut vegetables. 

The goal of the project is to support independence among the elderly and prevent bad 
nutrition. These are strongly related with the wellbeing and increased self-esteem of the 
aging population. The proposed system is an autonomous peeler and cutter for fruits 
and vegetables requiring minimum human intervention. This equipment is based on 
the principle of self-adjusting peeling force for different skin thickness and is capable of 
peeling any fruit/vegetable shape. The self-adjusting peeling force mechanism is based 
in the quick continuous motorized extension and compression of a tensioning spring 
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attached to the peeler. A force sensor (FSR) placed at the back of the peeler senses the 
force being applied by the peeler’s blade on the fruit/vegetable surface and this peeling 
force value is constantly regulated by means of a tensioning motor during the peeling 
process to correspond to the set peeling force value needed to peel a particular 
fruit/vegetable. It was found from literature review upon puncture tests done on 
fruit/vegetable peel that the required approximate peeling force for an apple is 2.60N, 
for an orange is 15.75N, for a kiwi 1.233N, for a pear 6.840N and finally for a potato is 
3.870N. If ever the peeling force sensed is less than the required force needed to remove 
a peel, the tensioning motor pulls the spring to increase the peeling force and if it is 
greater than the set force, the tensioning motor releases the spring to decrease the 
peeling force. Moreover, the equipment not only does it peel, but it also does the 
automatic clamping and cutting of the fruit/vegetable. 

The first step is to put the fruit/vegetable manually on a fruit/vegetable holder turned 
by a 12V DC Motor driven by an H-bridge DC MOSFET IRF3205. Automatic clamping 
by means of a 12V linear actuator is done to hold the fruit/vegetable tightly in the 
horizontal position on the holder. A diffuse reflective photoelectric sensor is used to 
control the clamping action. A safety cover is placed on the apparatus to actuate a guard 
which will give authorization to start peeling. A lead screw is used to convert turning 
motion of a stepper motor driven by a TB6560 into linear motion of the peeler. It is 
usually coupled to the motor shaft and when the motor rotates, the lead screw will also 
rotate and thus causing the peeler to move along the fruit/vegetable’s axis. As the 
peeler moves, its blade makes the contours of the fruit as the latter keeps turning at high 
speed. The proposed system has been designed to peel and cut various types of fruits 
and vegetables, as default values for peeling forces have been programmed into the 
microcontroller. The system has been successfully applied to peel oranges, apples and 
potatoes, but further improvement is warranted to yield a commercial prototype. As for 
the cutting process, industry grade blades are recommended as the designed blades 
were found to lack sharpness, and thus unable to cut the fruit or vegetable. The system 
has the potential to offer an alternative to the elderly to support healthy nutrition. 

 

Keywords:  Automation, Fruit/Vegetable Peeler and Cutter, Health and Nutrition, 
Mechatronics 
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Design and Implementation of a Portable Power Unit with Solar Tracking Abilities 
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* Corresponding Author. E-mail: r.ramful@uom.ac.mu 
Abstract:  
 
Each year, the emergence of DC powered devices as well as the use of solar energy are 
intensifying. Numerous electronic devices such as mobile phones and tablets are 
becoming part of everybody’s daily lives. Despite having numerous advantages, these 
devices have to be charged every now and then due to battery depletion. This particular 
predicament may amplify in situations where the user is far from any power source 
such as when travelling in a vehicle, at the seaside, during camping or even during 
hiking. However, there are some existing solutions to this which are power banks. 
However, they also need to be connected to wall mains for charging. Furthermore, 
portable solar panels have been made available so as to produce electricity when the 
user is far from a power socket. Such panels unfortunately are not capable of harnessing 
solar energy efficiently since they are not always being exposed directly to sun rays and 
are either to an inclination or are sometimes completely to the opposite. Also, these 
panels are difficult to be transported due to the complexity and fragility.  
Further to this, a portable solar tracking system with the ability to provide charging 
power to such electronic devices was designed and implemented. The design is made in 
line with the customer requirements in parallel to compliance with relevant standards 
namely BS 7671 and NFPA 70. The resulting design is made portable consisting of a 
foldable solar panel for harnessing solar energy, a tracking mechanism for achieving 
higher performance compared to conventional panels and a charging circuitry for 
providing charging power to mobile phones and tablets. Multi-directional solar 
tracking was made possible by incorporating the system with ball joints, sensors, 
actuators and controllers. Light-dependent resistors, DC motors and an Arduino Mega 
controller board were used as sensors, actuators and controller respectively. When 
initialized, the microcontroller continuously processed the data generated from the four 
sensors and actuated the motors accordingly to orient the panel. The aspect of 
compactness, light weight as well as ergonomics were considered to the design in view 
to substantiate its portability. The solar panel was made deployable and the casing 
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enclosing the remaining components were made as compact as possible. Both the length 
and width of the casing was 25 cm while the height was 20 cm. When completely 
folded, the solar panel occupied less space with dimensions of 45 cm by 17 cm. The 
measured mass of the prototype was approximately 5 kg. Simple and easily available 
materials were used so that its cost could be minimized. A prototype was assembled 
and its tracking ability was tested for three consecutive days with respect to a static 
panel. The power consumption of the motors in a day amounted to an average value of 
0.2918 Wh. On the first, second and third day, the static panel was able to generate 136.8 
Wh, 127.4 Wh and 149.7 Wh respectively while the portable system generated 191.0 Wh, 
173.4 Wh and 203.5 Wh of energy. Thus, the portable panel generated 35 to 40 % more 
energy than the static panel. Further testing was carried out by recording the time taken 
for a tablet and several mobile phones to fully charge on the system. The charging time 
taken for all the devices were found to be similar to that when they were charged from 
the wall outlet. The system was able to charge numerous devices at the same rate as 
when they were connected to the wall socket. The targeted customers will definitely 
beneficiate from this low-cost system. However, the latter still requires further 
refinements before being introduced to the market.  
 
Keywords: Portable, solar tracking, charging power. 
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Automated Sweeping Robot for Outdoor Household Application 
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Abstract:  
 
In Mauritius, almost every detached house is associated with a garden or courtyard 
space which are often utilized for various purposes. Aside from the daily activities, this 
area requires regular maintenance especially when surrounded with dense vegetation. 
With an ageing population, Mauritius constitute of about 12 % of elderly people who 
will require assistance in their daily activities. On the other hand, the younger 
generation might want to spend the remaining time after work on more important 
activities other than cleaning. On the market, robot vacuums for indoor use have been 
commercialized for almost two decades since the late 90s. However, other than 
automated lawnmowers, there has not been any major breakthrough in terms of 
commercialized automated garden or yard cleaning robots for outdoor applications. 
Therefore, the rationale of the study was to come up with the design and 
implementation of an automated sweeping robot for outdoor household application.  
In the designing and manufacturing phase, the centerpiece component of the sweeping 
robot was the frame structure. Several requirements were taken into account in the 
design, namely, being a practical device which would not only consist of a robust 
structure but also one having a compact size. The main frame consisted of a section for 
housing all electronic components as well as a removable compartment for dust 
collection. The frame was constructed with L-shaped aluminium bars and had an 
overall size in terms of length, width, front height and back height of 60, 50, 10 and 18 
cm respectively. Alucobond panels which have a high strength-to-weight ratio were 
riveted to the main frame structure. The sweeping mechanism was composed of a 
primary cylindrical brush which consisted of helical fibers made out of polypropylene. 
The brush was driven by a 12 V DC geared motor of 100 RPM. Additionally, two side 
rotary brushes made with the same material were fitted adjacent to the cylindrical 
brush and were driven by two 12 V DC motors rated at 200 RPM.  
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The Arduino Mega 2560 was selected as the microcontroller in this project as it met the 
input and output ports requirement. The microcontroller was linked with other 
modules namely, the L298N dual H-bridge motor driver and the ultrasonic sensor. The 
ultrasonic sensor module, HC – SR04 was used as part of an obstacle avoidance 
detection program. It could provide a 2 cm up to 400 cm non-contact measurement 
function with an accuracy of about 3 mm. Two ICB 37-540 12 V geared DC motors of 37 
RPM were selected as part of the driving mechanism and could provide a maximum 
torque of up to 6 Nm. The whole system including the 5 DC geared motors and the 
control system were powered with a 12 V battery weighing 2.5 kg. The battery had an 
energy storage capacity of 7500 mAh. Since all the components would draw an average 
current of 6 A, the sweeping robot was designed to operate at full potential for above an 
hour. UoM Research Week 2017  
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Determination of the U-value of local building fabric components: an important 
stepping stone towards achieving energy efficiency in our buildings 

 
R. Choomanee1, M. Gooroochurn1* 

* Corresponding Author. E-mail: m.gooroochurn@uom.ac.mu 

1Mechanical & Production Engineering Department, Faculty of Engineering, University of 
Mauritius, Reduit, Mauritius 

 
Abstract: 

Mauritius is one of the small islands developing states having no natural gas, known oil 
or coal reserves. Hence, most of its energy need comes from imported fossil fuels. With 
bagasse representing around 18% of total energy share in Mauritius (Energy report, 
Statistics Mauritius), the remaining 82% is generated from non-renewable energy. 
Figures on CO2 emissions linked with the burning of fossil fuels have shown a steady 
and significant increase, evidenced by the rising per capita CO2 emission metric over 
the years.  Needless to say those fossil fuels contribute greatly to environmental 
pollution and global warming and they are becoming scarce and keep on increasing in 
price. With our aspiration to become a sustainable island, great emphasis has been laid 
on energy conservation and energy efficiency, because of the associated social, 
environmental and economic concerns. 
  
It is estimated that around 40-50% of the total energy is used in buildings, which makes 
energy performance of our buildings high on the agenda for developing sustainability 
policies; the development of building code being an example. However, it is well-
known fact that lack of scientific data on factors affecting the energy performance of 
buildings is a major drawback in conceiving, developing, installing and operating our 
buildings energy efficiently, and one of these factors is the thermal conductance, 
commonly known as U-value, of our building fabric. It is common practice in the local 
consultancy firms to use U-values available in UK or US guidebooks and standards, 
which is acceptable for ballpark or feasibility studies, but not good enough for accurate 
analysis of building performance and design of building services. The main theme of 
the research project is to review the methods available for U-value measurement and 
compare their accuracy through simulations, to ultimately propose a design and the 
associated procedure for U-value measurement of commonly used building fabrics in 
Mauritius. 
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Thermal conductivity, thermal conductance and thermal transmittance are all related to 
conduction, which is the fundamental phenomenon for heat transfer through opaque 
building fabric into the interior space and thus impact thermal comfort and the 
operation of air-conditioning equipment. Highly performing building designs such as 
the PassivHaus has been conceived using the U-value as an essential design parameter 
for places with freezing temperatures. It has been possible to develop high energy 
performance buildings only through accurate measurement of thermal characteristics 
parameters for the building materials. 
 
There is wide range of methods reported in literature to measure thermal conductivity 
and thermal conductance of building materials. These methods have been improving in 
accuracy over time, paving the way to better building envelope inspection. The various 
methods can be categorized based on factors such as operating temperature, material 
type (homogeneous, heterogeneous or isotropic) and whether transient or steady state 
characteristics are of interest. The guarded hot box and calibrated hot box methods 
were considered among the various approaches reported in literature based on their 
relatively good accuracy. The simulation model was devised using concrete as the test 
material, since it is the most common type of construction material used in Mauritius. 
The results obtained from the various approaches deviate from each other, with values 
of accuracy between 2% and 7% reported. The proposed U-value measurement 
technique has been developed in the light of simulation results obtained and typical 
values of thermal conductance for the test material considered, for which the various 
system components, including heating, cooling and sensor/instrumentation have been 
designed and specified. The research work also developed the underlying procedure for 
using the system, including the processing of the data obtained from the sensors. 
 
Keywords:  Energy efficiency, U-value measurement, building fabric, thermal comfort. 
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Mechanical characterization of Pandanus utilis fibre used to reinforce a polyester 
resin matrix for semi-structural applications. 
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Paper type: Oral presentation 
 
Abstract: 
 
The use of composite materials reinforced by plant fibres is currently unavoidable in 
various fields of application such as the automotive industry. The use of natural fibres 
as matrix reinforcement presents a lot of interest, lightness, renewability, availability ... 
In this context, fibres of the Mascarene endemic screw pine Pandanus utilis 
(Pandanaceae) are among the potential candidates. The aim of this study is to 
characterise the mechanical traits of this fibre in order to justify its potential to be used 
as reinforcement of a polyester resin matrix. 
 
The output parameter is the tensile stress, of a unit fibre. For this purpose, a 
conventional method has been used, which consists in: extracting the fibres from a 
green leaf, dehydration, performing the tensile tests, measuring the cross-section, and 
finally calculating the stress and modulus of elasticity. The extraction was carried out 
with an industrial decorticator. The tensile tests were carried out using a universal 
machine Testometric M500-50AT 10kgf load cell according to the international standard 
ASTM C1757-03. Dehydration was carried out with an oven set at 60 ° C. The section 
was measured with a microscope digiMicro scal dnt 300x; it consists in measuring the 
mark of the fibre on plasticine. The analysis was carried out using a Bruker single 
bounce ATR-FTIR. And finally a microscopic analysis by SEM was carried out using a 
VEGA3 TESCAN. 
 
Visually, after extraction, the fibres have different section. The amount of moisture 
(weight) of a green leaf is about 75%. The results of tensile tests showed the existence of 
several breakpoints on the traction curve. The microscopic observation of the section 
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showed that the section was more or less rectangular; generally in the present case, it is 
possible to classify the fibres into two categories (cross sections of 0.03 mm2 and 0.1 
mm2). The calculation of the stress showed that the thin fibres (218 MPa) are twice as 
resistant as the thick fibres (108 MPa), the thick fibres elongates about 40% than the thin 
fibres. Additional analysis was performed to understand the difference in fibres 
behaviour. SEM has shown that thick fibres have more voids than thin fibres. The FTIR 
analysis showed a difference between the IR bands at several points. 
 
The mechanical stress during extraction causes the fibre to rupture along its length, thus 
the fibres obtained have variable cross section. The existence of several breaking points 
in a fibre shows that it is formed by several elementary fibres. The existence of the 
elementary fibres as well as the difference of morphology between the two types of 
fibre was highlighted by the images by SEM. The difference in IR bands peaks is 
explained by the difference in the element content of each type of fibre, whereas the 
resistance depends on the chemical constituent. 
 
Thus, it is essential to choose the type of extraction process to have more regular fibres. 
The determination of a process of extraction avoids the rupture of the fibres because the 
ideal is to use all the fibres to have more yields. On the other hand, the tensile stress 
results showed that the Pandanus fibre used is a candidate to strengthen a matrix. 
Generally the fibres are chemically treated before being used as reinforcement, which 
means that these values will increase considerably after treatment. The knowledge of its 
mechanical and physico-chemical characteristics will allow evaluating the effects of the 
possible treatment of improvement of the quality of the fibre. To better select the fibre, 
the remainder of this study is to determine all the parameters that may have influence 
on the resistance of the fibre, age of the plant, leaf maturity, environmental condition... 
 
Keywords: Fibre, Pandanus utilis, tensile tests, elementary fibres, fibre morphology. 
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Pole of Research Excellence 

Sustainable Energy and Waste Engineering 

Profile of Research Team 

Dr Arvinda Kumar Ragen is Senior Lecturer and holds a PhD in the field of 
environmental engineering. His research interest in wastewater engineering is in the 
area of constructed wetland for treatment of household grey water. He has also a 
Master’s degree in Environmental Engineering. He is a Registered Environmental 
Impact Assessment (EIA) Consultant. 

Dr Dinesh Surroop is Senior Lecturer. His research interests are in waste management, 
renewable energy technologies and climate change. He has a PhD degree in 
Environmental Engineering which focused on waste management.  

Dr Pratima Jeetah is Senior Lecturer and holds a PhD in the field of bioprocess 
engineering. Her research interest is in waste management in particular on 
lignocellulosic waste conversion to bio-ethanol. She has a Bachelor’s degree in Chemical 
and Environmental Engineering.  

Dr Geeta Devi Somaroo is Senior Lecturer. Her research interests are in life cycle 
analysis of environmental and energy processes with an emphasis on the 
biodegradability and composting of solid wastes. She has a PhD degree in Chemical 
Engineering which focused on the life cycle analysis of the composting process.  

Mr Ackmez Mudhoo holds an M.Phil. in Chemical Engineering is Lecturer.  He has 
read a PhD by Research in Chemical Engineering (under assessment). His research 
interests span (bio)remediation of solid wastes & wastewaters/pollutants and the 
related mathematical modeling; ultrasound–/microwave–assisted (bio)degradation and 
adsorption. 

Main Research Thrusts 

� Wastewater engineering and constructed wetland for treatment of household 
grey water 

� Waste management, renewable energy technologies and climate change 
� Lignocellulosic waste conversion to bio-ethanol 
� Life cycle analysis, biodegradability, composting and anaerobic digestion 
� Bioremediation of solid wastes & wastewaters/pollutants; ultrasound–

/microwave–assisted (bio)degradation 
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Capacity Building and development of courses 

� Certificate course on Solid Waste 
� MSc Sustainable Solid Waste and Resource Management  
� MSc Sustainable Energy Engineering with Environmental Management (on-

going) 
� There are around 4 ongoing MPhil/PhD studies on solid wastes treatment and 

management that are currently being run and 6 completed MPhil/PhD studies 
on solid wastes treatment and management at the department. 

� Short course on composting at University of Third Age Mauritius (U3AM), 
following MoU between Global Rainbow Foundation (GRF) and University of 
Mauritius. 

Research Outputs (2015-2017) 

� Chukowry, P.K., Mudhoo, A. & Santchurn, S.J., 2017. Bacillus algicola 
decolourises more than 95% of some textile azo dyes. Environmental Chemistry 
Letters, Proof Corrected.  doi:10.1007/s10311-017-0627-1 (IF:3.594) 

� Kumar, G., Sivagurunathan, P., Sen, B., Mudhoo, A., Davila-Vazquez, G., Wang, 
G. & Kim, S.-H., 2017.  Research and development perspectives of lignocellulose-
based biohydrogen production.  International Biodeterioration & 
Biodegradation, 119, 225–238.  (IF:2.962) 

� Developing community-based projects via e-learning; and promoting the Ocean 
Economy, Science and Technology to improve the livelihoods of women in 
Mauritius and Rodrigues. July 2017-December 2018 (internally-funded project) 

� Franziska Wolf, Dinesh Surroop, Anirudh Singh, Walter Leal. Energy access and 
security strategies in Small Island Developing States. Energy Policy 98 (2016) 
663–673 

� UoM - Mauritius Prison Service Biogas Project- Letter of Intent 
� Effective use of coconut oil, shell and husk. (MRC-funded Project) 
� Reekye A  and Jeetah, P, Assessing Energy Potential from Waste Tyres in Mauritius 

by Direct Combustion, Pyrolysis and Gasification, International Conference on 
Energy, Environment and Climate Change (ICEECC 2015), 8-9 July 2015 

� Golaup N, Jeetah, P and Buddynauth K. 2015. Production of cardboard from 
waste rice husk, Journal of Environmental Chemical Engineering, Vol 3, 52-59 

� B. Bholah, Jeetah, P and Mohee, R, Bioethanol production from algae, International  
Journal of Global Energy Issues, Vol. 39, Nos. 3/4, 2016 

� N. Reetoo and Jeetah, P, Biogas production potential from cow dung to be used in the 
Vedic farm, International  Journal of Global Energy Issues, Vol. 39, Nos. 3/4, 2016 
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Consultancy Activities  

� Country Programme Strategy (CPS) Development, Technical Report, GEF SGP 
UNDP. September. 2015 

Interaction with stakeholders/Ministries/private sector 

� “Implementation of 2015/2016 Budget Measure on Banning of Plastic Bags”, 
Ministry of Environment, Sustainable Development, Disaster, and Beach 
Management. September 2015. 

� “Third National Communication under the United Nation Convention 
Framework” Ministry of Environment, Sustainable Development, Disaster, and 
Beach Management. October 2016. 

Regional and International Networking 

� COllaborative curriculum Development on Waste management in Africa and the 
Pacific region 

� Re-Sources: Plateforme pour la promotion de la valorisation matière et énergie à 
partir des déchets solides. 

� Life-long Learning for Energy Access, Security and Efficiency in the Pacific and 
African SIDS (L3EAP) (October 2013 to date) 

� Renewable Energy projects (DIREKT) for Small Islands Developing States 
(December 2009 to November 2012) 

� 1st International Conference on: "Waste Management in Developing Countries 
and Transient Economies" Mauritius, Africa 2011 

� International Conference on Technology Transfer and Renewable Energy 2012 
� International Conference on Energy, Environment and Climate Change (ICEECC 

2015) 

Forthcoming International Conference: 

� International Conference on Energy, Environment and Climate (ICEECC), 5-7 
July 2017 
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PROFILE 
 
The Sustainable Energy Pole of Research Excellence (SEPRE) pulls expertise from 6 
Faculties and 11 Departments of UoM and brings together several high-calibre 
researchers as well as technicians having successfully teamed up in the past.  In 
addition, young researchers in emerging fields of energy research ranging from 
Prosumer Behaviourial Studies to Intelligent Energy Systems have now joined in, 
enhancing also the holistic interdisciplinary approach that SEPRE aims at giving to 
applied research. 
 
RESEARCH THRUSTS 
 
The following areas of expertise are covered by the SEPRE team: Renewable Energy and 
Energy Efficiency; Energy Engineering, Auditing and Management; Sustainable 
Development and Climate Change Mitigation; Ecological Infrastructure and Buildings; 
Biomass and Cogeneration; Energy Economics, Integrated Cost-Benefit Analysis, 
Modeling and Forecasting; Biofuels, Sustainable Transport and Mobility. Appendix I 
lists the SEPRE team members, their designations and their competencies. 
A number of research niches has been identified where we can strategically position 
ourselves by virtue of our competitive edge or the local/regional possibility of 
partnerships with global innovators: cold sea-water air-conditioning; 
bagasse/biomass/waste-to-energy; ocean energy; smart-grid/integrated power 
systems  for small-islands; alternative electricity storage; sustainability multicriteria 
assessment and enforcement particularly for  climate-change vulnerable SIDS; 
Sustainable Energy Management and green energy e.g for  the tourism sector, for ICT or 
for a  biorefinery/flexifactory.  SEPRE also   ambitions to have the Republic of 
Mauritius engaged in prospective technology watch along with strategic allies in 
energy-related areas and be ready to be an early adapter of innovative breakthroughs to 
be applied in the local context. 
 
CAPACITY BUILDING 
 
The SEPRE team has proven track-record in running Training/Short Courses in a host 
of topics related to Sustainable Energy from Vehicle Emissions and Pollution Control to 
Energy Management Training through Energy Auditing; Sustainable Agricultural 
Practices; Composting of Wastes; Sustainability and Energy Principles; Green Building 
Design and various Renewable Energy applications.  
In addition, the team will benefit from the Capacity Building Programme for Academic 
Staff/ PhD students in the context of the ongoing research project funded by the Royal 
Society / DFID on “Harnessing unsteady phase change heat exchange in high performance 
concentrated solar power systems” ( project value of over 1 million  GBP with  a budget of  
36 000 GBP for capacity building  to be conducted in Mauritius only). Training 
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sessions have already been held at Imperial College, London and the University of 
Pretoria and others are scheduled both locally and abroad.  
Some 10 MPhil/PhD students are currently supervised by academic staff from the 
SEPRE team, two of their students having been awarded PhDs in 2016/17 in the field of 
Sustainable Energy research. 
 
OUTPUTS/HIGHLIGHTS 
 
Previously, members of the proposed SEPRE team have successfully completed 
research projects worth a total value of over Rs 10 million in the field of Sustainable 
Energy, including several industry-based projects. Currently they are involved in more 
than 10 research projects related to the following topics: 

� Concentrated solar power systems optimisation 
� Safe and sustainable utilization of coal/bagasse ash  
� Situational analysis of climate change adaptation/mitigation  
� Assessing the performance of solar PV technologies in Mauritius  
� Low-cost sustainable housing for Mauritius  
� Design considerations for the implementation of green roofs in Mauritius 
� Building cooling energy requirements in the tropical climate of Mauritius.  
� Experimental   evaluation of an evacuated tube solar-thermal collector model.  
� Deep sea-water air conditioning for Port Louis. 
� Use of high fibre cane, cane-tops and leaves /residues/ other biomasses instead 

of coal as fuel 
 

The Royal Society- DFID-funded project “Harnessing unsteady phase change heat exchange 
in high performance concentrated solar power systems” will become the flag-ship project of 
SEPRE and offer opportunities for the  SEPRE team, but also more generally the UoM,  
to engage constructively in collaborative research  locally and internationally. The 
SEPRE team has authored/co-authored more than 100 peer-reviewed publications in 
the area of Sustainable Energy, including significantly at least 5 publications in high 
impact factor journals in 2016/2017. 
 
CONSULTANCY 
 
Some SEPRE Team members have served previously as lead consultants for local, 
regional and international organisations like the National Economic and Social Council,  
l’Organisation Internationale de la Francophonie  and several United Nation agencies. 
Several have acted as consultants involved in the Government-sponsored Maurice Ile 
Durable project. Consultancies have also been conducted for the private-sector industry 
and para-statal bodies like the CWA. Among the landmark ongoing/ future projects   
where SEPRE Team is being involved/has expressed interest are the Deep-Sea Water 
Air Conditioning project and the Metro Express project.  
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INTERACTIONS 
 
Several SEPRE Team members have served in key positions at the level of national 
commissions and other decision-making or technical instances in the field of Energy.  A 
non-exhaustive list is given below: 

� Founding Chairperson, Energy Efficiency Management Office. 
� Member, National Energy Commission. 
� Chairperson, Energy Management Standards Committee of the Mauritius 

Standard Bureau 
� Chairperson, Technical Committee on Fuel Quality, Ministry of Environment 

From the SEPRE team, many currently assume different appointments at the level of 
committees set up under different Ministries or by bodies like the Mauritius Cane 
Industry Authority, corporate firms and even NGOs. Many act as reviewers of Energy-
related research proposals and publications, both locally and internationally. 
 
NETWORKING 
 
SEPRE members have established network links with regional and global entities, 
served as Organizing Committee Members for major international events, for example 
Sustainable African Cities, collaborated in programmes like Global Renewable Energy 
Support Programme,  managed projects like DIREKT and L3EAP and contributed in the 
compilation of reports and publications under the aegis of organisations like the UN or 
the Renewable Energy Policy Network for the 21st Century (REN21).  Each team 
member will bring an added value to the networks in place creating a fresh dynamism 
and synergy through the proposed SEPRE initiative. The Royal-Society-DFID –funded 
project which links Imperial College, London, University of Pretoria, University of 
Lagos and University of Mauritius within a consortium is also networking with some 20 
other consortia, including many in the field of Sustainable Energy.  InterAcademy 
Council, NASAC and Academies of Sciences of countries like Netherlands, France and 
the US are also avenues of further networking that SEPRE will pursue. Last but not 
least, links with industry both locally and abroad will be consolidated through applied 
research in Sustainable Energy, building up on the potential and experience described 
earlier. 
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APPENNDIX I - Team Members, Designations and Competencies 

NAME DESIGNAT FACU DEPARTM QUALIFICATI RESEARCH AREA(S) 

DAUHOO ASSOC. SCIEN MATHE BSc(Hons)(Mtius) CFD,DYNAMICALSYSTEMS, 

ELAHEE, ASSOC. ENGIN MECHA B.A (Hons), M.A ENERGY ENGINEERING 

F.B.V. ASSOC. SCIEN BIOSCIE B.Sc (Hons); MSc ECOLOGY; BIODIVERSITY 

FACKNA PROF. AND AGRIC AGRICU BSc,MSc, PhD BIOFUELS, CLIMATE 

GOOROO LECTURER ENGIN MECHA BEng (Hons) , ENERGY EFFICIENCY, 

KHOODA SENIOR ENGIN MECHA BTech(Hons), ENERGY ENGINEERING, 

MURDAN LECTURER ENGIN ELECTRI BEng (Hons) RENEWABLE ENERGY 

OREE  V. SENIOR ENGIN ELECTRI B.Tech. (Hons), ENERGY ENGINEERING, 

PADARU SENIOR LAW MANAG BSc, MSc GREEN MARKETING, SOLAR 

RAMEN S TECHNICI ENGIN MECHA   

REEDOYE TECHNICI ENGIN CHEMIC   

RUGHOO LECTURER ENGIN CIVIL BEng (Hons) MATERIALS, 

SATHAN LECTURER INFOR SOFTWA B.Eng(Hons),MSc BIO-

SHAMAC LECTURER ENGIN ELECTRI BEng (Hons) RENEWABLE ENERGY 

SULTAN SENIOR SOCIA  BSc, MSc ENERGY ECONOMICS, 

SURROO SENIOR ENGIN CHEMIC B.Eng (Hons), BIOENERGY, ENERGY 
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Harnessing unsteady phase-change heat transfer during the condensation in high 
performance concentrated solar systems 

Juggurnath Diksha 

Department of Mechanical and Production Engineering, Faculty of Engineering, 
University of Mauritius, Reduit, Mauritius 

E-mail: diksha.juggurnath1@umail.uom.ac.mu 

Abstract: 

A promising renewable energy technology is the production of electricity through 
Concentrated Solar Power (CSP) for Africa. Comparing with plants that employ 
secondary fluids (oils or molten salts) in solar collectors, the solar thermal plants, based 
on steam generation, is more advantageous in several ways, mainly higher steam 
temperatures and efficiencies, reduced pumping power and lowest environmental 
impact. CSP plants use rows of mirrors, known as heliostats, to concentrate and redirect 
the sunrays to a receiver. The focused energy is used to heat the water in a boiler. The 
steam generated from the heated water is then piped from the boiler to the turbine to 
produce electricity. CSP plants can be categorized into two groups, namely: 
 

� Line focusing systems including parabolic trough and linear fresnel system, and 
� Point-focusing systems including solar tower and stirling dish system. 

 
However, such plants operate in time-varying conditions due to changes in cloud 
coverage, ambient environment and daily irradiation, hence resulting in significant 
fluid flow and heat transfer unsteadiness. This unsteady phenomenon remains 
unexplored. The aim of this work is to conduct research using advanced experimental 
and numerical methods on unsteady phase-change heat transfer flows in the 
condensation phase.  
 
Condensation is a key process of the CSP cycle whereby heat is rejected from steam so 
that condensed water is directed back through the closed cycle to be converted to steam 
again. This process reduces the amount of water needed for electricity generation. Also, 
condensing steam lowers the turbine backpressure which then increases the efficiency 
and power output of the turbine. There are three types of cooling systems that CSP 
plants may use, namely 
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� Wet cooling, which is achieved by circulating cold water in the tubes and the 
steam condenses on the surface of the tubes. Through wet cooling, CSP plants 
achieve a higher efficiency, at the expense of increased water consumption.  
 

� Dry cooling, which employs a large array of fans to force air over finned tubes 
heat exchangers.  
 

� Hybrid wet/dry cooling, a combination of wet and dry cooling systems, through 
which the trade-off between water and energy can be solved. This system 
reduces the water consumption compared to wet-cooled plants and enhance 
performance compared to dry-cooled plants. 
 

The objective of this work is develop a numerical model to simulate two-phase flow at 
different mass fluxes from which flow patterns will be identified and phase-change 
from vapour to liquid to simulate the condensation process. The latter is a crucial part 
of the cycle where solar energy is converted into electrical power in CSP plants. 
 
This project consists of four stages, as described below: 
 
1. The first phase consists of developing a numerical evaporation-condensation model 
that includes aspects like two-phase flow within a gravity field and phase-change for a 
preselected material, inlet condition, tube geometry and thermal boundary conditions.  
 
2. During the second phase that is the replication phase, the experimental condensation 
data obtained from the University of Pretoria will be reproduced for R134a. All 
generated numerical data such as flow pattern checks, local walls temperature values 
and pressure drop characteristics for specified test conditions will be considered for 
validation. The numerical model will then be adjusted and validated against a wide 
range of saturation temperatures, mass 

fluxes, vapour qualities and heat flux boundary conditions. 
 
3. Once the numerical method has been validated, new numerical data will be produced 
relevant to the steam cycle present in a direct steam generation CSP plant. In this phase, 
the biggest change will be to switch R134a to water as the working fluid. 
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4. In the last phase, the numerical data will be reduced to engineering performance 
measures such as heat transfer coefficients and friction factors. In order to improve 
mathematical correlations, the results will be analyzed and underlining trends will be 
identified. 

 

Keywords:  Concentrated Solar power plant, steam generation, condensation 
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Simulations of air-water two-phase flow in an inclined pipe 

Juggurnath D.1, Dauhoo M.Z2, Elahee M.K.1, Khoodaruth A.1*, Osowade A.E.3, Olakoyejo O.T.3, 
Obayopo S.O.4 and Adelaja A.O.3 

1Department of Mechanical and Production Engineering, Faculty of Engineering, University of 
Mauritius, Reduit, Mauritius. 

2Department of Mathematics, Faculty of Science, University of Mauritius, Reduit, Mauritius. 

3Department of Mechanical Engineering, University of Lagos, Lagos, Nigeria. 

4Department of Mechanical Engineering, , Obafemi Awolowo University, Ile-Ife, Nigeria 

* Corresponding Author. E-mail: a.khoodaruth@uom.ac.mu 

Abstract: 

Multi-phase flow, especially two-phase flow, has widely been studied in the literature, 
due to its huge number of applications: refrigeration and air-cooling, automotive, 
power generation, petroleum and chemical industries and many more. An important 
consideration should be given to flow regimes taking place in two-phase flows, since 
other flow parameters such as heat transfer coefficient, pressure drop, void fraction, 
liquid film thickness, force effects, entrainment and the interface between the two-
phases highly depend on flow patterns. Researches have classified flow regimes taking 
place in horizontal, vertical and inclined tubes, based on visual observations. Currently, 
several flow regime maps exist, constructed from both dimensional (such as mass flow 
rate and superficial velocity) and dimensionless (such as dimensionless superficial 
velocity, vapour quality, Weber number and Martinelli parameter) parameters. 
 
Chosen in this work, the Barnea flow pattern map, predicts transitions between smooth-
stratified, stratified-wavy, annular, annular-wavy, churn, slug, elongated bubble (plug), 
bubbly and dispersed bubbly flows for a range of inclination angles. Widely used in the 
literature, the flow regimes on Barnea map were determined and established in a tube 
with diameter 0.051m. For simplicity in this work, smooth stratified and stratified-wavy 
are grouped under stratified flow. Similarly, annular and annular-wavy are considered 
under annular flow and bubbly and dispersed bubbly under bubbly flow. 
 
Many studies on condensation demonstrated an optimum inclination angle of 15˚ to 30˚, 
downward flow to the highest heat transfer coefficient. It should be noted that the 
optimum angle in relation to heat transfer for two phase flow consisting of water-air has 
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not been investigated. Heuristically, we choose an angle of 30˚ to replicate and 
understand air-water flow patterns in both upward and downward tube orientations. 
To the authors' knowledge, till date, there is no work in which the VOF model has been 
validated with Barnea flow pattern maps. Therefore, the objective of this paper is to 
numerically simulate the flow patterns resulting in a 30˚ upward and downward flow. 
 
Flow patterns depend on the mass flux and phase composition of the flow and also on 
the inclination angle of the tube. This work analyses the different flow patterns taking 
place in an inclined tube at 30˚ numerically. Both upward and downward flows are 
considered. The simulations of air-water flow in a pipe of diameter 0.051m and length 
2m have been carried out 

using one-fluid model. The simulated flow patterns are slug, plug, stratified and bubbly 
flow. The calculated flow regimes are compared with data taken from the well-known 
Barnea flow pattern map. ANSYS-FLUENT 16.0 is used to solve the mass and 
momentum equations using second-order upwind scheme. The model takes into 
account the influence of gravitational force 

and the surface tension on the flow. A piecewise linear interface reconstruction based 
on Youngs' VOF is used. The simulation is carried out for the following combinations of 
superficial air velocities and superficial water velocities of (0.05, 0.1), (1.0,0.5) and 
(0.5,9.0) at an inclination angle of 30˚ and of (0.1, 0.5), (12,5) and (0.8,9.0) at an 
inclination angle of -30˚. The volume fraction is predicted. To the authors’ knowledge, it 
is the first time that air-water flow as predicted by Barnea flow pattern map is being 
reproduced numerically and used to validate the VOF method. The results from 
FLUENT are compared with the experimental data from the well-known Barnea flow 
pattern map. The model predictions showed good agreement with experimental data 
obtained at both angles of inclination. 

Keywords:  water-air flow, inclined pipe, CFD simulations 
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OPTIMISATION OF PASSIVE THERMOSIPHON SOLAR WATER HEATER FOR 
DIFFERENT REGIONAL CLIMATES IN MAURITIUS 

 
A. Ramlall1, M. Gooroochurn1* 

* Corresponding Author. E-mail: m.gooroochurn@uom.ac.mu 

1Mechanical & Production Engineering Department, Faculty of Engineering, University of 
Mauritius, Reduit, Mauritius 

 
Abstract: 

Mauritius enjoys a high solar irradiance throughout the year in general, with 8 to 10 
hours of daily sunshine and a mean of 6 kWh/m2 of solar radiation typically used. The 
mean maximum temperature varies from 22 °C to 32 °C. Although it has been common 
practice to use these average values for sizing, Mauritius has clearly distinct climate 
zones, with the centre of the island found at high altitude experiencing a colder climate 
than the coastal areas, which should be considered for accurate and optimal designs. 
Solar water heating (SWH) systems are currently being installed over the island without 
giving due consideration to the specific climate data prevailing at the project site, 
namely solar radiation and ambient temperature, leading to over-design at some places 
and under-design at others as the same system configuration are used throughout the 
island. 

For regions where there are overdesign, there are high risk of scalding since water 
supplied from the SWHs becomes too hot, and a concomitant loss in efficiency and 
utilisation factor since excess heat energy is lost through the pressure relief system, 
which can also have negative impact on system longevity. In contrast, there are 
locations where the water temperature does not reach the minimum recommended for 
taking shows due to under-design, representing a high risk of proliferation for 
Legionella as well as a loss in system efficiency since the users then have to resort to 
electrical or gas heating. According to the World Health Organization, it is 
recommended to heat and store water at 60 °C to prevent the occurrence and growth of 
Legionella. 

To mitigate the problem of having too hot or too cold water supplied from solar water 
heaters, this research project aims at generating a thermal model for a passive thermo-
siphon solar water heater using parameters obtained from ISO 9806:2013(EN) Solar 
Energy-Solar Collector-Test Methods standard. The experimental work to validate the 
thermal model was carried out at the University of Mauritius Farm, Reduit, which 
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consisted of a set-up with an evacuated tube collector system with temperature sensors 
at the inlet and outlet of the collectors as well as inside the tank with due consideration 
given to layer stratification. The solar radiation data for Reduit was obtained from the 
weather station available at the University. 

The results obtained are then extended to other regions of Mauritius to find cases where 
use of a general configuration would lead to system under-design or over-design. The 
performance of the SWH was assessed and analysed using five different solar collector 
area configurations. The solar radiation across the island was determined based upon 
30 years of data from the Mauritius Meteorological Station, Vacoas. Using the 
mathematical model and the daily mean solar radiation across each region, proper 
sizing recommendation for various SWH size are made. 

Based upon the results obtained for the different optimised evacuated tube 
configurations for each of the main regions, an economic analysis was carried out. 
There are five regions considered for analysis, which are the Centre, North, South, East, 
and West. The results show clearly that different system specifications are needed for 
each region to obtain optimal and efficient SWH system designs with respect to energy 
and utilisation factor.  

 
Keywords:  Solar thermal systems, passive thermo-siphon, design optimisation, 
evacuated tube collectors 
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Investigation of the Mechanical Properties of Bamboo Exposed to Different 
Environmental Conditions 

 
M.Gooriah1 and R.Ramful2*  

 
1Mechanical and Production Engineering Department, Faculty of Engineering, University of 

Mauritius, Reduit, Mauritius 
 

2 Mechanical and Production Engineering Department, Faculty of Engineering, University of 
Mauritius, Reduit, Mauritius 

 

* Corresponding Author. E-mail: r.ramful@uom.ac.mu 
 
Abstract: 
This research study aims at evaluating the mechanical properties of an alternative 
material that will be sustainable as well as usable in various environmental conditions. 
Bamboo, which is regarded as a better alternative to wood, will be used mainly due to 
its high abundance, fast growing rate and excellent mechanical properties. The 
mechanical tests will comprised of tensile and compressive strength tests. The aim of 
this research study was to investigate the mechanical properties of bamboo exposed in 
different environmental conditions. Bamboo species, namely, Phyllostachys and 
Bambusa, were chosen based on their availability, culm’s diameter and wall thickness.  
The selected culm’s diameter and the wall thickness ranged between 35 to 50 mm and 5 
to 9 mm respectively. Bamboo culms were harvested in the centre of the island at two 
main locations, namely, at Moka and Highlands. Harvested specimens of bamboo 
culms, were prepared and treated according to set standards before exposure to various 
environments, namely, air, soil and sea water. Specimens exposed over a period of 4 
months, were removed at 4 weeks intervals and tested. The mechanical characteristics 
of Bamboo culms, namely, tensile and compressive strengths were evaluated through 
tests conducted on the Universal Testing Machine, Testometric M500-50AT. From the 
test results obtained, it was found that bamboo displayed similar tensile strength to 
wooden materials.  
 
Keywords:  Bamboo, Universal Testing Machine, Structural, Degradation 
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An Internet of Things based system for home automation using Web Services and 
Cloud Computing 

 
L. Gunness  and A. P. Murdan2*  

 
Department of Electrical and Electronic Engineering, University of Mauritius, Reduit, Mauritius 

*Corresponding Author. E-mail: a.murdan@uom.ac.mu 
 
Abstract: 
 

A home automation system allows the control of basic home functions and features 
automatically. With Internet of Things (IoT) system integrated, these can be controlled 
even remotely. IoT offers new services for making homes smarter while improving the 
interaction of people and IoT devices/services with the surrounding environments. 
Cloud computing allows the implementation of flexible applications that further 
enhance home automation. Cloud computing and IoT, which are two distinct 
technologies, are expected to become an integral part of the Future Internet considering 
the rate at which they are being adopted and used. However, in many developing 
countries, the concept of IoT in smart homes has not really been explored.  
 
The principal challenges faced by home automation systems are poor manageability, 
inflexibility, high cost and low security. This paper presents the design and 
development of a low cost IoT based, energy efficient, secure system to monitor home 
conditions and control devices on a real-time basis using web services and cloud 
computing. Also, the user can constantly monitor the amount of electricity his house is 
consuming via the graphical user interface (GUI) which provides a visual display of 
energy consumed by the whole house. The proposed approach uses a microcontroller 
enabled sensors and actuators to monitor home conditions. The system can be accessed 
via any local PC from the web browser or even remotely from any PC or mobile device 
provided it is connected to the Internet. The system can be accessed using Wi-Fi 
technology which connects the distributed sensors to the smart home server. The server 
monitors/controls the different sensors and accepts requests and carry out commands 
and it can easily be configured to handle more sensors.  
 
In this proposed system, the following home conditions are monitored: temperature 
and humidity of the surroundings, light intensity and human presence in room, and 
finally the energy consumption of the entire house. The Arduino YUN microcontroller 
with built-in Ethernet and Wi-Fi support was selected it combines the power of Linux 
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with the ease of use of Arduino. According to sensor parameters being sent to server, a 
notification is sent via Wi-Fi to the user to imforming him about any change in status of 
a device, for instance, if the temperature and humidity of the surroundings exceed a 
certain threshold value, the fan will turn on and the user will be notified about this 
action taken autonomously by the system. Also when energy consumption of a day 
exceeds that of another one, a notification is sent to the user on his mobile device to 
alarm him.  
 
The overall design solution was tested to evaluate its performance and effectiveness. 
After successful connection of microcontroller to the server, data from all three sensors 
are sent to the web server for monitoring and control of the system. The designed 
dashboard provided information about the temperature and humidity of the 
surroundings, fan status, the number of persons in room, light status and finally the 
energy consumption of the house. The overall system worked as expected. 
 
One limitation encountered during the implementation of this project was that the 
Arduino board had certain restrictions. Since the board is not a server in itself, it cannot 
store large amount of data and also it introduces latency into the system. An 
improvement would be to use a Raspberry Pi instead which is a server in itself. Also, 
node.js which uses JavaScript could be introduced into the system such that all requests 
can be stored in a file and can be pushed from file to server. This would prevent loss of 
data in case of connection lost. 
 
Keywords: home automation, internet of things, microcontroller 
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A sustainble lightweight concrete paving block by partially replacement of the fine 
aggregate by glass and plastic wastes 

 
A. Vaidya Soocheta and J.T Blaise* 

Department of Applied Sustainability and Enterprise Development, Faculty of Engineering, 
University of Mauritius, Réduit, Mauritius. 

 
*Corresponding Author.  Email: jerry.blaise@umail.uom.ac.mu 

 
Abstract: 
Concrete paving blocks (CPB) are the current solutions for low cost outdoor application 
as foothpaths and parking driveways in Mauritius. These are solid, reinforced pre-cast 
cement concrete paving units used in construction of pavements. They are made of high 
strength concrete pre-cast elements, which vary in shapes, sizes and colours, to suit the 
imagination of landscape architects.  The aim of the study was to investigate the 
possible replacement of fine aggregate by glass waste to produce innovative sustainable 
concrete paving blocks. Recycled waste such as broken glass and shreded plastic were 
used in the manufacturing of the paving blocks. Efforts were made to maintain the 
strength of these bocks similar to the conventional concrete paving block. The control 
specimen was made using 868.35g fine aggregate,  434.25g of coarse  aggregate and 
197.40g  cement. Different mixes were prepared, using 0% (contraol sample), 20%, 40% 
and 60% of waste glass to proportionately replace fine aggregate. 30g of plastic shavings 
were used along with the waste glass in the specimens to add a design feature and 
appealing look to the blocks. The specimen concrete paving blocks with dimensions 
200mm x 100mm x 60mm were casted and tested for density, water absorption and 
tensile splitting strength. Findings of the investigation showed that the sample 
containing 40 % of grounded glass passed the density test. It had the lowest 
permeability characteristic and a tensile splitting strength of 3444.71Nmm2. The most 
appropriate light weight concrete paving block was chosen and a cost analysis was 
performed. The results obtained showed that waste glass can be effectively used to 
replace fine aggregates without any substantial change in the strength and at the 
sametime is cost effective. The plastic shreddings add an interesting look to the blocks.  
The main functions of the robot, namely, sweeping, movement and obstacle avoidance, were 
evaluated in a testing phase. As part of minor design refinements, changes were brought to the 
driving mechanism whereby spacers were added on the shafts next to the wheel hubs in order 
to minimize friction with the main frame. Furthermore, the ultrasonic sensor was reviewed and 
fine-tuned in an attempt to correct the erratic movements of the prototype. Future works in this 
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field could focus on integration of cliff sensors as well as consideration of self-powered system 
such as utilization of photovoltaic panels.  

 

Keywords: Autonomous, Floor, Sweeping, Robot, Outdoor 
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ERP research status in Mauritius 

Z. Cadersaib1 *  

1 Department of Software and Information Systems, Faculty of Information, Communication 
and Digital Technologies, University of Mauritius, Reduit, Mauritius 

 
* Corresponding Author. E-mail: z.cadersaib@uom.ac.mu 

 
Abstract: 
 
ERP systems exist for decades and fall among the most popular IT solutions used by 
organisations around the world. These systems provide cross functionality across different 
departments and boundaries usually using centralized databases. Standard modules, such 
Sales, Production, Marketing, Procurement, Human Resource and Accounting, are used to 
support the different business processes of an organization. While these systems provide 
enormous benefits, they also raise several challenges. Some Critical Success Factors (CSF) which 
influence the success of an ERP implementation include top management commitment, user 
involvement, business process reengineering, project management, teamwork and team  
composition. These systems are not only used by industry today but also in Educational 
curriculum and Educational Research. Mauritius is positioned as a cyber island which offers the 
required personnel and platforms to promote the ICT sector and more than 200 companies 
operate in this sector. Since ERPs form part of IT solutions, understanding the research carried 
out in ERP in the Mauritian context will help to evaluate the current research status and 
potentially derive new research directions for the local context. The motivation of this work is 
therefore set towards this direction. Exploratory research has been used in this work where 
literature analysis has been carried out. The following methodology was used to conduct the 
literature review. Specific key terms, such as ERP, ERP + Africa, ERP + Mauritius and ‘Enterprise 
Resource Planning’ + Mauritius, have been used to identify related publications. A maximum of 
fifty (50) publications were considered for each key term used. Rejection criteria have been set 
and the publications considered have then been filtered.  A quantitative assessment has been 
provided on all these elements. It was found that compared to the huge pool of research 
publications available with regards to ERP, limited research materials are available with regards 
to ERP in Mauritius. For example, the search in Google Scholar on the key term ERP resulted in 
1,080,000 publications, compared to 32, 800 for the key term ERP + Africa, and 2050 for the key 
term ERP + Mauritius. Further quantitative analysis was carried out for the key terms ERP + 
Mauritius and ‘Enterprise Resource Planning’ + Mauritius. For these two categories, considering 
the same order, only 14 out of 50 (28%) and 24 out of 50 (48%) were left after applying filtering. 
This shows that less than 50% of the articles actually relate to the key terms intended to be 
analysed. For the filtered items in the category ERP + Mauritius, 71.4% related to Industry, 
21.4% were related to Education and 7.1% were related to both Industry and Education. Similar 
results were found for the key term ‘Enterprise Resource Planning’ + Mauritius where 75% were 
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related to Industry, 20.8% were related to Education and 4.2% were related to both Industry and 
Education. Therefore more publications are available for Industry related publications than 
Education related publications. This analysis concludes that there is a low number of 
publications for ERP research in the Mauritian context. Moreover, industry related publications 
in this context are more than three times higher than education related publications. Therefore, 
there is a need for more research work in this area which could potentially be enhanced through 
empirical research such as action research, case studies, statistical analysis and surveys. A 
number of e-government services and initiatives are provided in Mauritius. Going further, the 
Smart City Scheme act has been provided to cater for legal aspects. Being among the most 
popular IT systems, ERPs have high probability of being included in current and future ICT 
initiatives in Mauritius by both the private and the public sector. More research output in this 
area could therefore be helpful in identifying key implications such organisation, information 
and technical as well as legal, regulatory, social and contextual. Educational curriculum and 
Educational Research could also benefit from this. Both the private and the public sector as well 
as academicians could contribute in this area by setting up frameworks which promote ERP 
research in Mauritius. This work is expected to entail in further research such as content 
analysis for each filtered publication, targeted ERP research in Mauritius as well as comparison 
with similar countries and economies.  

 

Keywords:  ERP, Enterprise Resource Planning, Mauritius, Industry, Education 
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Corresponding Author E-mail: vibhamakoonlall@gmail.com 

Many biometric systems have been widely implemented for different applications. They 
are becoming an integral part of human life with increasing need of security at various 
level. In the past few years, many researchers have shown great interest in 
multibiometric systems over unimodal biometrics. This is due to universality issues, 
noise affecting sensor data, large user intra- variation and spoof attacks faced by 
unimodal systems. The objectives of this study is to analyse the field of biometric and 
fusion, to investigate and implement the different levels of fusion and to propose the 
most appropriate fusion level.  
 
One major challenge about multibiometric system is the level of fusion to adopt. In this 
project, a biometric fusion system is being developed using multi-instances of face 
images for recognition. The first step consists of acquiring images where a local 
database was built and the online Color FERET database was used.  For the local 
database different instances of the face were captured considering all the affecting 
parameters such as light, distance and face position. The four levels of fusion were 
developed namely sensor, feature, score and decision level fusion. At the sensor level 
fusion, a single camera was used for capturing images and two images were fused. 
Then matching was done by using the following histogram compare methods: 
Correlation, Chi- Square, Bhattacharyya distance and Intersection. All the other levels of 
fusion made use of the same distance methods. In the other three levels, normalisation 
were carried out to make the matching score of individual matcher into a common 
domain. Secondly, feature level fusion was used whereby two techniques: Principal 
Component Analysis (PCA) and Local Binary Pattern (LBP) were used for feature 
extraction. PCA makes use of Eigenvectors which are extracted and calculated from the 
input images. PCA involves low computational cost as a lower dimensional vector 
space is used.  In LBP, block of images are used to obtain histograms. The feature sets of 
these histograms are then concatenated together. It is a simple and powerful technique 
for fusion. The two techniques were then fused and matching were done for 
recognition. Score level fusion consists of using the two techniques mentioned in feature 
level, matching were carried out individually and the two scores obtained were fused 
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using Sum Rule. After fusing the scores, the decision of accepting/ rejecting a subject 
was taken. Fusion of score do not result in a tie, that is, no two images will give the 
same score for different images.  
 
The last level, decision level fusion made use of the same techniques as in feature level, 
matching were done individually, decision to accept/ reject was taken based on the 
scores and then the decisions were fused using AND combination which lead to the 
recognition of a genuine/ imposter subject. Experimental results showed that different 
levels behave differently depending on the techniques used. The sensor level fusion 
performance was quite satisfactory despite using raw images, with the highest RR of 90 
% and a FAR 4 % using Bhattacharyya’s method with the color FERET images. At the 
feature level, the fusion of PCA and LBP techniques did not give satisfactory result and 
the highest RR was only 18 % with a high FAR of 88%. The third level which is score 
level fusion showed LBP as the most efficient technique as compared to PCA having a 
RR of 100 % for all the distance method except for intersection. After performing sum 
rule at score level, the highest RR was 100 % and the FAR and FRR was 0%. The results 
of this level were better than Fouda.M (2012) experimental results which showed a RR 
of 78%, Meva. T and Kumbharana C.K. (2013) work with a RR 98.74 % and Jain, A., 
Nandakumar, k., and Ross, A. (2005) testing which showed a RR of 97.8 %. As for the 
decision level fusion the AND combination gave a RR of 64 % and a FAR of 36 % and 
intersection method proved inefficient in this level also. Based on all the testing, score 
level fusion proved to be the best fusion level with higher accuracy and recognition 
rate. 

 

Keywords: Biometric, Multibiometric, Fusion 

 

 

 

  



 
Research Week 2017 

 

186 

  

An adaptive ERP analytics framework integrated with Big Data 

Z.Cadersaib1*, H.Ben Sta2 and B.Gobin-Rahimbux3 

1, 3 Department of Software and Information Systems, Faculty of Information, Communication 
and Digital Technologies, University of Mauritius, Reduit, Mauritius 

 
2 Higher Institute of Computer Science, University of Tunis, El Manar, Tunisia 

 
* Corresponding Author: E-mail: z.cadersaib@uom.ac.mu 

Abstract: 

The Big Data boom has gained in popularity over the past two decades. Big Data 
Analytics, used as a powerful competitive tool, has brought miracles to companies such 
as Facebook, Google and Twitter. ERPs, being highly adopted IT systems, are powerful 
systems which can integrate different business processes of an organization (small, 
medium and large) under the same platform. With Big Data advancing at an alarming 
speed, research is still lacking in the direction of ERP and Big Data and one research 
direction identified in this area includes ERP and Analytics. In a dynamic economy 
there is a need for flexibility and adaptability while at the same time not bargaining on 
performance, security and quality. In the IT field this means constantly keeping pace 
with the latest technologies and ongoing research and development to remain 
competitive.  While analytics is already provided in ERP systems through Business 
Intelligence, these analytics are based on structured data coming from internal sources 
and are limited identifying trends, patterns and in making predictions. ERP solutions, 
such as SAP S/4 HANA, provide for in-memory processing and focus on text and 
predictive analytics. However, fast response depends on transactions being performed 
in in-memory databases. Integrating ERP with Big Data and the provision of analytics 
(in batch, real-time and near real-time) is therefore still a challenge where wide data 
(structured data and unstructured) from internal and external sources have to be 
analysed. Other challenges related to this integration include the huge volume, variety 
(including audio and video data), velocity and complexity of data, value generation, 
quality constraints, security aspects, technical and integration challenges, dynamic 
analytics, diverse users and devices, impact on life cycle, consideration for different 
types of organisations and so on. Models, techniques, and frameworks are therefore 
required to discover the potentials and to derive value from huge sources of 
unstructured data complemented with structured ERP data. Using analytics, ERP 
integrated with Big Data could bring significant contribution by identifying trends and 
patterns, making predictions as well as providing visualisation. This integration could 
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facilitate decision making by providing new business experiences, improved products 
and services to customers, better management and forecasting, improved profitability, 
improved production and transportation, improved marketing strategies, better 
customer service and retention, better project management, improved human resource 
management and so on. However, any new research direction in this area needs to be 
carefully assessed since there are many ERP failures and there is a need for adaptive 
and evolutionary changes in the ERP ecosystem. This research therefore aims to 
contribute in this area by providing an adaptive ERP analytics framework integrated 
with Big Data which can be used for analytics while at the same considering the existing 
valuable structured data available in an ERP. The framework is expected to: (1) consider 
batch, real-time and near-real time processing, (2) perform text, audio and video 
analytics, and (3) be evolutionary to avoid disruption in the ERP ecosystem. Technical 
and integration issues should also be taken on board by the model. It is expected that a 
three phase methodology be used to carry out this research where the Initial stage of the 
research will focus on Review and Critical Analysis of existing work, the Intermediate 
stage will focus on the contribution relating to the Framework derivation and Proposal 
and the Final Stage will be the evaluation of the Framework and providing 
recommendations.  During the initial phase, a comprehensive review will be carries out 
on three main areas: Interoperability, Big Data and ERP.  In the intermediary stage, a 
thorough analysis will be made linking the three keyterms identified in the initial stage. 
The existing approaches for ERP and Big Data integration while considering 
Interoperability frameworks will be criticized and the related barriers will be identified. 
It is expected that an adaptive ERP framework integrated with Big Data will be derived 
in this stage. In the final stage of this research, the proposed framework will be 
evaluated using a specific context. The expected outcome of this research is an adaptive 
ERP analytics framework integrated with Big Data which can provide the right information, at 
the right time, to the right person, in the right way to take the right decision at the right time.  

 

Keywords:  ERP, Big Data, Big Data Analytics, Interoperability, framework  
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Abstract: 

Mobile devices have certainly captured a huge mass of ownership in the educational 
sector. Students nowadays move around with more than a single portable device 
embedded with latest technologies. The adoption of mobile technologies in learning has 
merged the untraditional learning settings into a ubiquitous one. With this ever-present 
characteristic of mobile technologies, study can therefore happen in an on-demand 
access, anytime and anywhere without any restrictions giving rise to meaningful and 
movable learning. Mobile learning has stem to an innovative learning perspective in the 
delivery of adapted and personalized learning resources to learners 
through heterogeneous portable devices. To define an adaptive and personalized 
interface for content delivery the use of context cannot be ignored. Context is classified 
into two types which are the extrinsic and intrinsic context. The extrinsic context 
regroups the surrounding conditions such as the learner’s immediate exposure to the 
environment while the intrinsic context deals with the internal functionalities of an 
individual such as the cognitive perception of the learner. The integration of context 
information in mobile technologies provides significant dynamic learning flow of 
content elements instead of supporting static delivery of learning objects.  In this way, 
learners are engaged in self-organized and enhanced learning experiences.  
 
In this paper, an integrated content adaptation framework, AMBLE is proposed. It is 
based on the context-aware technologies for the delivery of personalized and dynamic 
learning contents to learners. The aim of developing this framework is to define a smart 
and dynamic paradigm which unfolds better learning experiences to individuals 
through the delivery of adapted and personalized services. This novel architecture is 
capable of structuring contextual data into fragments and sequences to form composite 
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series of the requested functions to build a smart, real-time, personalized and adaptive 
learning architecture.  

 

The broad representation of the AMBLE Framework is based on three principal layers. 
These are the mobile application layer, the context and the sensor layers to address 
issues related to the context-aware, personalized and adaptation principles in mobile 
learning. The sensor layer is an initial method adopted in the architecture to capture 
raw context data in the surrounding. Common sensors available on smartphones such 
as accelerometer, GPS, ambient light sensor, activity recognition sensor and others will 
be used to capture raw context data. The context acquisition layer targets different 
functions to devise ways to filter and process contextual information from different 
sources pertaining information about a learner and his/her activities or actions, the 
device and the environment. The mobile application layer focuses essentially on the 
dynamic delivery of learning contents.  
 
The immediate physical or extrinsic conditions of contextual data remain the prime 
factor in the development of the AMBLE Framework. It explores and manages the 
adaptability of the learning elements on a real-time basis through a complex outdoor 
surrounding context. Various context data defined under the extrinsic context 
arrangement are successfully captured and processed to initiate adapted learning 
elements under a defined compound structure. This multi-faceted structural 
composition monitors and observes several contextual inputs through the integrated 
sensors in the mobile device to respond to requests at diverse heights. This framework 
has elevated impactful definitions of mobile learning to a new level by going through 
the numerous challenges and difficulties encountered in capturing and processing the 
context technologies. The AMBLE framework reshaped and highlighted an ultimate 
state of flexibility and enhancement in learning under distinctive conditions of 
contextual collections and executions for content adaptation and personalization. It is 
expected that the AMBLE framework will significantly improve the learning 
experiences of mobile learners. 

 
Keywords:  Mobile Learning, Context, Context-Awareness, Content adaptation, 
Extrinsic Context 
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Abstract: 

Urban drainage systems are indispensable for proper development and functioning of 
highly congested and fast developing cities. In those fast growing areas, drainage is 
important for evacuating the excess water hence preventing the cities from flooding 
situations. Analysis of historical data shows that situations of high precipitation are 
becoming more frequent in urban cities and that existing drainage systems are 
inadequate to evacuate the excess water during situations of high rainfall. Mauritius 
Island has been facing similar issues of flood in urban region during the recent years. 
Due to climatic changes, the island usually encounters unpredictable high precipitation 
rates resulting in floods. On 30th of March 2013, in the capital city of Port Louis it was 
reported that 152.6 mm of rain fell over just five hours, with the highest recorded 
rainfall intensity being 91 mm/hr from 14h00 to 15h00. On this particular day, there 
have been massive infrastructural damages to houses, buildings and vehicles. 
Moreover, a total of 12 people lost their lives. Due to lack of monitoring of the drains, 
the increasing level of water could not be observed and flood could not be forecasted. 
An early warning system could have helped to take timely decisions and evacuate the 
inhabitants. Mauritius is planning to implement several smart cities. One of the 
requirements for an effective smart city is the proper monitoring of urban drainages so 
as to forecast flooding situations.  
 
Wireless sensors are becoming more and more popular in the capture of real time data 
for environment monitoring. The miniature size of sensor nodes enables their easy 
dissipation in inaccessible places. A wireless sensor network (WSN) is most suitable for 
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the monitoring of urban drainages as it requires minimum human interaction for 
transfer of data and maintenance. Real-time data from the urban drainage wireless 
sensor networks can provide the status of the urban drainage system in smart cities and 
forecasts about possible overflows can be made.  For proper monitoring of the urban 
drainage system, an appropriate selection of the network topology is essential. In a 
wireless sensor network, sensor nodes should be placed in a controlled manner to 
obtain maximum network lifetime. But the challenge is to choose a topology that can 
provide maximum coverage without decreasing the lifespan of the wireless sensor 
network. Range and coverage of the sensor nodes is one of the main requirements in a 
wireless sensor network.  
 
In a wireless sensor network there is also frequent need of scaling up or down due to 
addition of nodes at strategic locations or death of nodes due to power failure. For 
minimum energy consumption factors like transmission count, hop count and network 
traffic need to be considered in detail. Results obtained from experiments carried out, 
show that in a wireless sensor network, nodes that are closer to the base station deplete 
quicker as they remain more active for data transmission.  
 
In this paper, the different WSN topologies are analysed and a topology that is most 
suitable for monitoring an urban drainage system using wireless sensor network is 
proposed. The methodology adopted for this research involved a detailed comparison 
of start-of-the-art WSN topologies, identification parameters to be considered for the 
monitoring of the drainage system, selection of the most appropriate topologies based 
of the identified criteria and evaluation of the proposed topology. The proposed 
topology is expected to consume minimum energy, hence extending the lifespan of the 
wireless sensor network to the maximum. The proposed topology aims to adapt the 
cluster-based topology to suit the restrictions imposed by drainage systems to allow 
each cluster heads to update the base station without multi-hop transfers, while 
applying a round-robin scheduling to allow for each node in the cluster to become the 
cluster head. This ensure that all the nodes does the same amount of work thus 
maintaining an even power distribution within the cluster. To balance the power 
distribution throughout the whole network, the solution proposes to implement the 
same number of nodes in all clusters. 
 
Keywords:  Wireless Sensor Networks, Network Topologies, Urban Drainage Monitoring, 
Smart Cities, Flood Monitoring, Early Warning Systems   
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Abstract: 

User authentication and data transmission are two of the most common operations 
performed on the internet. It is essential to provide users of a system a secure platform 
to perform these tasks. The objective of this project was to propose, design and 
implement a robust, secure and reliable user authentication protocol that genuinely 
authenticates users of a system using multi-channel authentication schemes and allows 
users to communicate with each other through encrypted messages. 

The user authentication protocol implemented consists of four different phases: 
Initialization phase, Registration phase, Login phase and Authentication phase. In 
addition, the communication between the user and the server takes place over a secure 
channel, more precisely: an SSL encrypted communication link. 

During the Initialization phase, a user requests the server for access to the system. The 
latter performs a check to verify whether the user is trying to connect using a proxy. In 
this case, the system denies the user access and in the other, the IP-address is acquired 
and compared with a white-list of IP-addresses. At this level, in the Initialization phase, 
if no match is found in the list, access is denied to the user and if a match is found, a 
connection is opened to proceed to the Registration phase or the Login Phase. 

If a user needs to register, the Registration Phase is as follows: First, the user inputs the 
following credentials: a username, an email address, a mobile number, a password, and 
the android application ID. The main requirement for the Registration phase is the 
android application ID which would be used in a later phase for the authentication of 
the user over web channel. The user password is hashed with the username to obtain a 
new value which is then combined with the other credentials input excluding the user 
password. These values are finally encrypted using public-key RSA and sent to the 
system. The system decrypts the request received, extracts the information and 
performs some additional computations and hashes for security purposes and stores the 
values in a database. 
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In the Login phase, the user inputs the username and password, and a logical series of 
hashing and encryption are performed at the user level and sent to the system. At the 
server side, a set of operation is performed on the decrypted information in order to 
compare them with original data from the Registration Phase. The user proceeds to the 
Authentication phase only in the case where there is a match. The maximum number of 
retries is set to three at the system side and if this count is exceeded, the user is blocked 
temporarily. 

The Authentication phase comprises of the following two sub-phases: Authentication 
by mobile channel and Authentication by Web based channel. In both cases, the system 
generates a random nonce and performs a hash/ RC4-encryption on the latter and 
sends to the user for authentication through the mobile (OTP) and web channel 
(OTQR). In the advent, the generated nonce is not used in a delay of five minutes, the 
user will have to request a new one. Additionally, if the user fails to perform the 
authentication more than three times in each case, the latter is blocked temporarily.  

After the user successfully passed the authentication phases, the latter gets access to the 
secure message transmission system which uses Rivest Cipher (RC-4) stream cipher to 
encrypt user messages, embeds the cipher text in a QR Code, encrypts the image using 
Public Key RSA encryption and sends it to the system. 

The implemented system has been tested against various types of attacks such as 
Replay, Eavesdropping, Man-In-The-Middle, SQL Injection, Denial of Service and Brute 
Force Attacks. In each case, the system proved to be resistant, confirming its reliability 
to protect the users. 

 

Keywords: User Authentication, Computer Security, Encryption, Rivest Cipher, Android 
Application ID 
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Abstract: 

Disease surveillance is the ongoing scrutiny and monitoring of clinical syndromes that 
have a significant impact on medical resource allocation and health policy (Isere et al., 
2015). The main objective of disease surveillance is to enable prompt intervention for 
the control of diseases in order to contain the outbreak and thus minimize the potential 
harm. It involves the continuous methodical collection, organization, analysis and 
interpretation of disease data. The traditional approach employed by the policy makers 
for infectious disease surveillance includes the collection of patients’ data from 
hospitals and private healthcare providers. Despite the small size of Mauritius, it takes 
time to collect and process data, and there is usually a few weeks’ time lag before the 
actual data becomes available. Furthermore, the diseases estimates are not updated on a 
regular basis. Early detection of a pandemic is critical because it allows faster 
communication between policy makers and the public and provides more time to 
prepare in case of an outbreak. 
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The recent technological advances and decrease in cost of mobile phones and access to 
social media has led to more people interacting through social networks such as 
Twitter, Facebook, LinkedIn, etc. Social media is thus producing massive amounts of 
data at an unparalleled scale, where people share their experiences and opinions on a 
variety of different things, including healthcare-related topics, like health conditions, 
their symptoms, treatments, side-effects, and so on. This makes the publicly available 
social media data an attractive resource for obtaining interesting healthcare insights. 
 
This paper reports the ongoing research being carried out by the health informatics 
research group at the University of Mauritius on data analytics for detection and 
tracking of infectious diseases outbreak like Chikungunya, Dengue and Flu in 
Mauritius. The proposed system is expected to provide real-time visual analysis of data 
so that policy makers can take prompt decision and provide the necessary healthcare 
service and advice to the public in general. In order to improve the precision and 
reliability of the proposed system crowd-sourced data from healthcare centers, medical 
practitioners and the population at large will be used. A crowd-sourced mobile 
application will be developed and stakeholders will be encouraged to use same in order 
to provide information about the number of cases identified for each kind of infectious 
disease. Real-time data analytics poses a number of challenges due to the fact that the 
resulting actions are usually based on the current and previous situations. In other 
words the system needs to react instantly based on what is happening in terms of data 
being updated. The main challenges are transfer of data events in real-time, real-time 
analysis of the large volume of data, visualization of the results and the decision-
making. The data events can be transferred from the social networks as raw events or as 
filtered or aggregated events. Real-time analytical services need to deploy fast 
algorithms that provide alternative options within a bounded time.  
 
Indeed, the main aim of this research project is to collect, use and analyse data from 
social media in order to perform detection of disease outbreak and additionally provide 
real-time surveillance of infectious disease propagation in Mauritius. A novel real-time 
infectious disease detection/surveillance model will be proposed that uses spatial, 
temporal, and text mining on Twitter data in Mauritius. An ETL (Extract-Transform-
Load) approach will be used by the model. Such a system can be very useful for early 
detection and prediction of seasonal disease outbreaks. The resulting insights are 
expected to help facilitate faster response to and preparation for epidemics and also be 
very useful for both patients and doctors to make more informed decisions. The 
resulting application has the potential for being developed into a real-time and online 
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application that can be used for tracking infections in Mauritius, and later extended to 
the neighboring Indian Ocean islands and in the African continent.  

 

Keywords:  Data Analytics, Disease Outbreak, Infectious Disease Surveillance, Social Media, 
Crowdsourcing, Data Visualization 
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Abstract: 

Internet of Things (IoT) is the connection of devices-to-devices in order to create smart 
things without human interaction. Precision agriculture defines the notion of 
agriculture embracing IoT that will drive agriculture to the next technological level with 
ICT-based decision support systems (Beecham, 2014). The Food and Agriculture 
Organization of the United Nations, FAO predicts that the world will have to produce 
70% more food in 2050 than it did in 2006 to sustain the growing population of the 
Earth (FAO, 2009). To meet this high demand, farmers are gradually turning to IoT 
technologies for precision agriculture to maximize the efficiency of food production. In 
the current 21st century, high technological farming techniques and technologies such as 
agricultural drones, sensors and smartphones are already been employed by farmers to 
empower precision agriculture. These techniques have proven to help the farmers’ day-
to-day work by offering precise context-aware environmental data such as soil 
temperature, soil moisture, humidity, light, ambient temperature and carbon dioxide in 
the case of greenhouses. 
 
Multiple agricultural systems have been developed to facilitate precision agriculture, 
such as MIT Media Lab Open Agriculture Initiative developed the FarmBot agricultural 
system and Martinex et al. developed FIWARE-Based IoT platform, whereby both 
systems overcome interoperability problems of sensors (Martinex et al., 2016), Yang et al. 
implemented wireless sensor networks both in farmland and greenhouse (Yang et al., 
2016), Siddagangaiah developed a plant health monitoring system where sensed 
information were sent to farmer’s smartphone (Siddagangaiah, 2016), Chougule et al. 
developed a pest management system (Chougule et al., 2016) as well as the Lofar Agro 
Project did a Decision Support System to alert farmers to combat diseases, Kamilaris 
and Prenafeta-Boldu implemented a system called Agri-IoT to help farmers in decision 
making (Kamilaris and Prenafeta-Boldu, 2016), many smart irrigation systems using 
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wireless sensor networks were implemented to automate the irrigation process by 
sensing soil moisture and triggering the water sprinkler (Sakthipriya, 2014; Kehui et al., 
2010; Keshtgary and Deljoo, 2012; Dong et al., 2012; Ahmed et al., 2016; Kumar and 
Srenivasa, 2016), cloud technology was used by Murthy et al. to sense raw data and 
transfer it to the cloud (Murthy et al., 2016), a field monitoring and automation system 
that uses a web portal to transfer information to farmers were proposed (Mokanraj et al., 
2016), and last but not least, the prediction of crop growth were done based on 
temperature and humidity sensing using fuzzy rules (Ravi et al., 2016).  

Despite these existing technologies are currently helping farmers and agriculture 
production; there is very limited use of computational intelligence in those existing 
systems. Computational Intelligence (CI) is the discipline of replicating human 
intelligence on computers. In order to reap the benefits of precision agriculture, many 
hardware, sensors and systems have been developed. However these systems are dumb 
and useless when it comes to decision making as the data is given to the farmers for 
analysis and interpretation. The systems themselves are unwise to take decisions on 
their own, thereby making them too dependent on humans, who are error-prone and 
may lead to untimely, inappropriate or wrong decisions.  

Sensors sense, record and transmit data of changes happening in the environment that 
are later aggregated into expected intelligence. CI will provide this knowledge-based 
layer on the various existing and evolving IoT agricultural systems to represent, share 
and retrieve the extracted knowledge from sensors’ data. This will thus give rise to the 
open research challenge in pursuing context-aware CI on precision agriculture systems 
as precision agriculture plays a major role in the future sustainability of food 
production. In this paper, an investigation on the use of computational intelligence in 
precision agriculture IoT systems is carried out and the associated research challenges 
are thoroughly discussed.   
 

Keywords: Internet of Things, Wireless Sensor Networks, Precision Agriculture, Context-
Awareness, Computational Intelligence 
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The term disease refers to conditions that impair normal tissue function. An infectious 
disease can be defined as an illness caused by another living agent, or its products, that 
can be spread from one organism to another. Infectious diseases (also known as 
communicable diseases) are one of the primary causes of death worldwide each year 
and are caused by microorganisms found in the air, soil and water. Emerging and 
reemerging diseases, and drug resistant pathogens have further contributed to the 
seriousness of the problem. In an emergency situation, they can raise the death rate up 
to 60 times in comparison to other causes (Ameli, 2015). Pathogenic microorganisms, 
such as bacteria, viruses, parasites or fungi, can cause infectious diseases. Such diseases 
can be spread, directly or indirectly, from one person to another. Infectious diseases, 
whether they affect humans, animals or plants, continue to be a fundamental hurdle to 
both economic development and human health in Africa. Until this challenge is met, the 
development of the continent will continue to be severely retarded. Due to the 
cohabitation of animals and human beings, there have been several incidences of 
infectious diseases being transmitted from animals (usually vertebrates) to humans and 
these are known as zoonoses. In fact, many emerging diseases such as the Ebola virus 
disease and influenza are zoonoses which can be caused by any of the germs mentioned 
above. Zoonoses can be transmitted directly from animals to humans or through media 
such as air (influenza) or through bites and saliva. Zoonoses transmission can also occur 
via an intermediate species (known as a vector), which carries the disease pathogen 
without showing symptoms. 

Due to the rapid increases in the generation of genomic and clinical data related to 
infectious diseases, a new field namely the “infectious diseases informatics” has 
emerged around 10 years back (Zeng et al. 2005). This has lead to a combination of 
experimental and informatics evidence that has fuelled the expectations of better 
controlling the outbreak of infectious diseases.  The objectives of infectious disease 
informatics are spanning from the development of antimicrobials and more effective 
vaccines, through the identification of biomarkers for transmissibility to a better 
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understanding of host-pathogen interactions. With the emergence of new informatics 
methods and integrated databases the objectives are gradually being realized. 

The main aim of this project is to set up an Infectious Diseases Evolutionary Analysis 
System (IDEAS) that will allow researchers from the local community and the African 
continent to perform an intensive computational and evolutionary analysis of existing 
or newly-sequenced infection-causing pathogens, more specifically bacteria and viruses. 

To date, a local data warehouse (with 800 strains of infectious diseases species) has been 
implemented with strains of infection-causing bacterial species from the NCBI and 
information from ABSA which provides a Risk Group database containing the list of all 
infectious bacteria classified by their genus. A web-based application, IDEAS, using 
Java and Vaadin Framework has also been developed to interface with the data 
warehouse. IDEAS has a number of features namely (1) comparison of bacterial strains 
using gene names, product annotations and sequence comparison (local blast 
algorithm), (2) phylogenetic analysis facilities for chosen similar sequences using 
distance-based algorithms, maximum likelihood and parsimony, (3) GC content 
variation and  (4) dN/dS analysis. The web-based application has also integrated a text-
mining tool using the NCBI web-service in view of helping researchers to search for 
publications related to specific diseases. 

The system has been tested with 4 strains of Mycoplasma strains, more specifically: 

          No of CDS 

� Mycoplasma Pneumoniae 309:     707 
� Mycoplasma Pneumoniae FH:     629 
� Mycoplasma Pneumoniae M129:     648 
� Mycoplasma Pneumoniae M129-B7:     612 

 
Using the gene name, no similar feature is found. Using the product annotations, 5 
common features are found. While using local blast, 576 common features, are found 
and they are grouped into 576 gene families. MSA and phylogenetic analysis of some 
the features in chosen families show that the features are very similar. 

As future works, the web application will be deployed so that users can connect to it 
test the same. Additional phylogenetic analysis features like optimality criterion 
(distance, maximum likelihood and parsimony) will also be added, for the benefit of 
more experienced users. Moreover it is planned to add facilities to search for known 
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motifs in chosen sequences and to allow the data warehouse to be automatically 
populated and updated on a regular basis, programmatically. 

 
Keywords: infectious disease, data warehouse, phylogenetic analysis, comparative genomics 
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Abstract: 

This paper proposes an algorithmic framework for the development of sustainable land 
transportation networks. Over the years, the increase in population and vehicular traffic 
in both developing and developed countries has led to traffic congestion that is 
detrimental to the quality of service provided by transportation systems. Traffic 
congestion increases travel time and impacts public health through increased gas 
emissions (Levy et al. 2010) and stress levels (Khansari et al. 2014). The performance of a 
country’s socio-economic activities rests heavily upon the efficiency of its transportation 
system (Mihyeon et al. 2006). Road networks provide links so that users can travel to 
points of interest and consume services (Batty et al. 2012). A high traffic flow maximises 
road usage (European Conference of Ministers of Transport 2007) as well as the efficient 
mobility of suppliers and consumers (Rodrigue et al. 2013). However, Road engineers 
are hard pressed to devise functional, robust, and cost-efficient networks that also 
contribute to the dimensions of economic, social and environmental sustainability.  
 
The scenario is presented in the form of a Network Design Problem (NDP) which is an 
NP-hard problem whereby the main objective is to minimize travel time and cost, 
irrespective of the path chosen (Colson et al.2007). Early research in Road Network 
Design Problem (RNDP) focused solely on high mobility (Kim et al. 2012) and ignored 
external impacts (Sharma and Mathew 2011). Sustainable transportation systems are 
needed so as to meet the current traffic demands while not jeopardising the ability of 
future generations to do the same (Santos et al. 2010). Computational Transportation 
Intelligence (CTI) can assist in predicting the sustainability of such solutions (Janic 
2007). Planning Support Systems (PSS) have been deployed in many developing 
countries (Shah and Dal 2007) but are hindered by multiple non-additive objectives and 
long processing times on large networks (Stewarta et al. 2004). NDP models need to be 
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enhanced through other optimization methods such as heuristics so as to improve the 
computational efficiency of NDPs (Fan and Machemehl 2004).  

 
The algorithm derived from the foraging behavior of slime mold (Zhang et al. 2013), 
Physarum Polycephaslum is proposed to solve the Sustainable Network Design 
Problem. Physarum was able to model the Tokyo railway system with closely matching 
topology, cost and robustness (Tero et al. 2010). The organism responds to chemical 
gradients (Adamatzky et al. 2013) and is able to learn and adapt (Boisseau et al. 2016). By 
assigning chemo-attractant weights to sustainability indicators and chemo-repellent 
weights to undesirable factors, the Physarum algorithm will be modified to optimize for 
sustainability. Cellular Automata (CA) models (Gunji et al. 2008) with excitable states 
(Adamatzky 2014) will be employed to simulate 3D terrain and multi-modal transport. 
Given that the existing models do not show consistency from one run to the next 
(Adamatzky et al. 2013) and that the algorithm has a long convergence time (Becchetti et 
al. 2013), machine learning (Whiting et al. 2016) will be used to gradually improve the 
consistency and convergence time of the algorithm. 
 
This research will define the causal relationship between the economic, social and 
environmental costs associated with transportation systems. Surveys, interviews and 
data collections will be carried out with the Mauritian public institutions as well as from 
China to cater for cases of multi-modal transport that are not available locally. A novel 
Physarum Polycephalum algorithm that responds to sustainability as a stimulus will be 
formulated using modified modeling of chemical gradients. The algorithm will be fed 
with a problem space consisting of points of interests and constraints and will aim to 
strike the optimal balance between travel time, cost and sustainability. Through 
simulation experiments, a framework will be formulated for sustainable transportation 
development. As a case study the planned Mauritian smart cities can be linked to points 
of interest throughout the island so as to generate a synergy that will promote economic 
activities through the efficient transport of consumers, freight and labour. 

 
Keywords:  Sustainable development, Computational Transportation Intelligence, 
Physarum Polycephalum, Cellular Automata, Machine learning 
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Abstract: 

Traditionally, stand-alone computers and nodes in local area networks relied on user 
authentication and access control to enforce some standard level of security. However, 
now that ubiquitous computing is embracing new technologies and gaining more 
interest, these approaches are incapable of meeting the singular characteristics of the 
ubiquitous computing environments. Ubiquitous networks are very dynamic and self-
adapting environments with devices joining and leaving the networks. They are 
weaving themselves in our daily life, making it possible to collect user information 
invisibly and in an unobtrusive manner by known and even unknown devices. The 
reliability of interactions among anonymous entities is thus a significant issue in such 
environments. Subsequently, security for ubiquitous computing cannot just be a mere 
adaptation of existing security mechanisms, such as authentication, access control and 
intrusion detection/prevention schemes. These time-honored security mechanisms 
prescribe what has to be prohibited and is thus too inflexible to cope with a constantly 
changing context, like the ubiquitous computing environment. Malicious nodes are a 
major threat when building reliable ubiquitous networks and without a proper initial 
design for security, ubiquitous computing environments could be rife with 
vulnerabilities.  
 
The Cambridge English Dictionary defines reputation “as the opinion that people in 
general have about someone or something, or how much respect or admiration 
someone or something receives, based on past behaviour or character”. Users in a 
ubiquitous environment establish connections to interact with other users, which may 
include selfish and misbehaving entities and, hence, result in bad experiences. The huge 
number of interactions between users in the ubiquitous milieu dictate a comprehensive 
reputation model which unifies different factors, such as trust and/or recommendation 
from peers and/or past experience/history to calculate the reputation of each party 
precisely. Reputation management is thus fundamental to the identification of these 
malicious, selfish and compromised users which might have still been authenticated. 
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Therefore, reputation evaluation has become a significant issue in securing these 
environments to allow users decide on the reliability and trustworthiness of other users.  

Our key contribution to this field is the presentation of a Trust-based Reputation 
Management System (TRMS) Framework for ubiquitous networks. The framework 
specifies the basic concepts, elements and semantics of a Reputation Management 
System. In our proposal, communicating entities rate each other’s behaviour by 
assigning a trust score after receiving (or making) a phone call or an SMS. Good 
conduct (for e.g., very decent phone conversation/SMS) entails the assignment of high 
trust score while misconduct (for e.g., obnoxious phone call or SMS) will be penalized 
by low trust score or complete distrust. The trust scores are stored on the TRMS server. 
Reputation of communicating entities is computed locally on the TRMS server from the 
trust scores using our projected mathematical model. 

Our solution helps to trace back, block and contain users with doubtful behavior from 
the ubiquitous environment. Additionally, based on the reputation of the users, our 
system will assign access permissions to users present and communicating in the ad-
hoc ubiquitous milieu. This includes the automatic sharing of Business Cards, Bluetooth 
network, WIFI entitlements, prohibitions and obligations and the ability to delegate 
them to other users.     

Our Trust-based Reputation Management System Framework demarks itself from other 
reputation management schemes/solutions since it directly involves the user’s 
contribution. It is the user who decides about the trustworthiness of communicating 
entities (other users) while the system determine and evaluates the reputation of the 
users before granting permissions to specific services to them. This new enhancement 
will undoubtedly add a new dimension and new possibilities in ensuring secure 
ubiquitous computing environments and is a positive step towards the deployment of a 
formal reputation management model for ad hoc collaborations. The beauty of this new 
and yet flexible approach is that it provides a formal basis upon which more complex 
reputation models can be built and reasoned about in future. 

 

Keywords:  Reputation, Trust, Ubiquitous Computing  
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Abstract: 

Internet of Things (IoT) aims at connecting devices like actuators, sensors, to the 
Internet through a unique IP address each. Thus, we now consider people as well as 
things connected to the Internet. According to Gartner, by 2020, some 13 billion things 
will be connected to the Internet, more than human beings on the planet. The problem 
which crops up with Internet of Things is that the number of IPv4 addresses available is 
not sufficient to allocate a unique address to each device connected throughout the 
world. As a result the use of IPv6 addressing is important for interconnecting 
sensors/devices as well as to send and receive data on the Internet. The aim of this 
research is to propose an IoT architecture which will support IPv6 addressing for smart 
wireless sensors devices such that they can send their data using IPv6 packets natively 
to a cloud platform without the use of tunneling (to avoid the encapsulation and 
decapsculation process which adds latency to the packet). This will involve 
investigating on smart wireless devices and a gateway which support IPv6. The 
gateway will act as a bridge between IoT devices and the Internet. Then a system will be 
built that will fetch data from sensors to a client device in a remote fashion. This will 
promote the deployment of IoT in Mauritius, which may be beneficial to fields like 
medical treatments, drainage systems, and agriculture. The proposed system will also 
provide the possibility to move to IPv6 wireless smart networks easily. 
 
To achieve the aim of this research the following objectives have been outlined:  

� Investigate on IPv6 enabled smart sensors 
� Deploy IoT IPv6 gateway to broadcast IPv6 address to smart wireless sensors 
� Test the performance of the system when there is low, medium, and high traffic 

in the network for the implemented system. 
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In this research, different IoT networking technologies have been investigated 
thoroughly especially with the support of IPv6. 6LoWPAN, Zigbee, Bluetooth Low 
Energy and Z-Wave are the major players in providing IoT networking. However 
6LoWPAN is the main technology which should be used in order to support IPv6. IPv6 
over Low-Power Wireless Personal Area Networks, denoted as 6LoWPAN, comprises 
of devices that make use of IPv6 and are adapted to the IEEE 802.15.4 standard. The 
6LoWPAN protocol is designed for smaller devices with limited power and are 
recognized by their low bandwidth, short range, scarce memory capacity, processing 
capability, and other features of low-cost hardware. 
 
To enable the use of 6LoWPAN on IoT devices, an appropriate operating system is 
required. Several operating systems are available for IoT devices mainly Contiki, RIOT, 
TinyOS and LiteOS. From our investigation, Contiki suits our purpose mainly in terms 
of documentation and the ability to modify Contiki to be used in IoT devices. 
 
To implement the IoT architecture for IoT devices, specific wireless sensors are required 
which support Contiki. To this end, TI sensors suit our purpose since it support Contiki. 
However the TI sensors were reprogrammed to support a modified Contiki firmware in 
which different data were passed in the testing phase. The gateway used to bridge the 
gap between the IoT IPv6 wireless sensors and the Internet is a BeagleBone Back 
Microcontroller which contains a version of the 6LBR implementation. 
 
To test the performance on the IoT IPv6 architecture, IPerf3 was used to generate High 
quality skype IPv6 traffic. Three types of traffic was generated: no traffic, medium (50% 
of the link connection is loaded with the skype traffic) and high (100% of the link 
connection is load with skype traffic). For each of the three types of traffic, the latency to 
send an IPv6 packet from the TI sensor device to a cloud platform has been noted. From 
the results obtained, the latency increases from the medium traffic to high traffic. In 
certain instances, the gateway become the bottleneck. One major recommendation from 
this research is to enable the gateway to use Priority Tag in the IPv6 (6LoWPAN) 
packets such that these packets are not affected by the traffic.  

 

Keywords:  IPv6, Contiki, IoT , 6LoWPAN 
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Abstract: 
 
Privacy preservation of user information has always been of high priority ever since a 
large adoption of social networks has been observed. Much importance has been given 
on same as a disclosure or an improper use of the information can cause considerable 
damage in people’s personal lives. Preserving privacy in Proximity Based Social 
Networking (PBSN) platforms is of greater importance since in addition to user 
information, location information is also involved. Loss of location privacy can lead to 
different types of attacks such as exposure of sensitive information causing social 
reputation damage, deducing the identities of the users leading to physical stalking or 
blackmailing. Several works have been proposed by using different techniques such as 
k-anonymity, obfuscation and cryptography to protect the privacy of PBSN users. 
However, the existing techniques are static and hence not built to be adaptive to the 
situations of the users and their locations at a specific time of the day. 
 
A one-fit-all privacy protection approach is not apt for PBSN networks considering the 
dynamic situations of the users. Flexibility of the privacy provisions is missing where 
the existing privacy techniques can be adapted to the current situations of the users. 
This situation awareness of the users were not taken into consideration, hence giving 
the users insufficient privacy. PBSN users should be able to make autonomous 
adjustments of their privacy levels based on their context, that is, their locations and 
time. To improve the shortcomings of the existing privacy solutions proposed, some 
privacy requirements are proposed in this study where privacy as a service is offered to 
users, application developers and system and the concept of situation awareness is 
applied. Users will have the flexibility to apply different privacy degrees for different 
situations, application developers can adjust their privacy settings according to their 
requirements and privacy at system level will also be possible such that the privacy 
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preferences of users are automatically learnt based on their contextual features and past 
behavior.  
 
In this paper, an adaptive privacy framework is proposed for PBSN users where the 
privacy provisions are flexible in such a way that users obtain the necessary and best 
privacy according to their context. Privacy will be given at three different levels namely 
the user level, system level and application level. The main components of the 
framework comprise of a context acquisition module, a context processing layer and a 
privacy adaptation engine. The aim of the context acquisition module will mostly be the 
retrieval of raw contextual data with the help of sensors in the mobile devices. The 
context processing layer will refine the context data and classify them into sub-
categories such as user context, device context, network context, location context and 
time context. It will also comprise of a context interpreter containing the context 
reasoning module which works with a context knowledge base and is responsible to 
aggregate the context information. 
 
The main part of the framework refers to the privacy adaptation engine which includes 
an autonomous decision making model, an awareness perception model and a privacy 
control model. Based on the context of the users and on their privacy preferences 
stored, the autonomous decision making model should be able to provide context-
tailored recommendations to users. The awareness perception model refers mainly on 
quantifying the location privacy by constructing an adversary model which will help in 
estimating the users’ location privacy. In this module, the framework should specify 
how the adversary obtains and constructs his knowledge and the attacks he may 
perform. The adversary inference attacks are measured by three main metrics namely 
accuracy, certainty and correctness. Other metrics such as reliability and timeliness will 
also be considered for evaluation. The privacy control model makes use of different 
location privacy preserving mechanisms to achieve a desired level of privacy based on 
the situations of the users by employing a set of adaptation rules. This adaptive and 
flexible framework proposed will enhance privacy in PBSN systems in such a way that 
the privacy settings of users can be adapted based on their contextual features. 

 

Keywords:  Proximity based Social Networking, Privacy Solutions, Adaptive Privacy, 
Context Awareness  
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Abstract: 
 

Biometric recognition is the automatic recognition of an individual based on his/her 
unique physical or behavioural traits. Biometric recognition systems have two 
functionalities: verification and identification. Verification entails a one-to-one 
comparison where the individual’s identity is ascertained by comparing the ‘live’ 
captured characteristic with his/her own biometric template. Identification involves a 
one-to-many comparison where the captured biometric characteristic of the individual 
is validated against previously submitted biometric characteristics stored in a database.  

In 2013, the Government instituted the Mauritius National Identity Scheme which 
catered for the replacement of the laminated national identity card with a new smart 
biometric card. The National Identity Card Act 1985 (NIC Act) was amended to that 
effect; placing a legal obligation on adult citizens to apply for the biometric card and to 
allow their fingerprints, and other biometric information about themselves, to be taken 
and recorded for the purposes of the identity card. The Data Protection Act 2004 (DPA) 
was the law under which the retention and storage of fingerprints were going to be 
overseen. The intended use of the biometric card as an identification functionality was 
to ascertain the identity of individuals by comparing their live fingerprints against 
templates of their previously recorded fingerprint templates stored in a central 
database. However, the Mauritius National Identity Scheme has been the subject of 
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much controversy. The huge setback was particularly on the potential infringement on 
the right to privacy of individuals in the use of biometrics as a means of identifying 
individuals. This paper attempts to deconstruct the myriad legal and ethical aspects 
surrounding the use of the biometric card.  

Firstly, we look at the decision of the Supreme Court. The constitutionality of the NIC 
Act and the DPA were contested before the judiciary, especially in relation to the breach 
of an individual’s constitutional right to privacy. The Supreme Court acknowledged 
that the laws in question essentially amounted to an interference on an individual’s 
fundamental right to privacy as enshrined in the Constitution. However, this 
interference was a proportionate one in the public interest of protection against identity 
fraud. On the other hand, the indefinite retention and storage under the DPA was not 
proportionate to the aim of protection against identity fraud pursued in a democratic 
society. The indefinite retention and storage of biometric data was found to be not 
reasonably justifiable in a democratic society.  

Secondly, we provide a legal analysis on the retention and storage of biometric data 
which fall under the scope of the DPA.  The safeguards and controls provided under 
the DPA to protect the data of an individual are insufficient. The DPA contains many 
exemptions which allow for fairly easy access to the biometric data of an individual. 
There are also some ethical issues regarding the future use of the database for purposes 
not originally intended. This may lead to function creep and surveillance issues. The 
DPA explicitly prohibits the further processing of personal data against the specific and 
lawful purpose for which it was intended to be used. The Government consequently 
decided to destroy the database.  

Finally, we assess the legal and ethical implications of the verification functionality of 
the biometric card.  The Government has recently re-amended the NIC Act in 2017 to 
promote the use of the verification functionality of the card as opposed to the previous 
intended use which required a central database. The amendments also cater for the 
removal of the definition of biometric data and of the explicit reference to the DPA in 
relation to the retention and storage of biometric data for the card. We will explore 
whether the processing of biometric data still falls under the DPA. This is especially so 
given that the Government has decided to issue card readers, retaining the power to 
authorise other entities to access the biometric data stored on the card. This goes against 
the decision of the Supreme Court which highlighted that access to data should be 
granted by a Court Order only.  

Keywords:  Biometric card; biometric recognition; data storage; data protection act  
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Abstract: 

The size of data of the Internet is estimated to be around 1.5 Exabyte, which is 1500 
petabytes, with a daily increase of about 3 million terabytes according Science Focus 
magazine. And it is expected that already the Internet cannot cope in terms of storage 
capacity, given the increasing rate of information generation. Technologies like CCTV, 
sensors and social networks are also contributing quite largely to oversizing of the 
already Big Data. 
 
Storing data in the Cloud has proved to be an effective means of maintaining internal IT 
structure inside each organization. However it is now becoming the burden of the 
Cloud Service Provider, who needs to cater for Fault-Tolerance, Consistency and 
Availability of the data it is storing. Traditionally and till date, most Cloud Service 
Providers use Replication to provide those services. As a thumb rule, each piece of data 
is replicated three times. Already the amount of data being generated is bulky, so with 
the process of replication the amount of data stored and manipulated becomes 
astronomic.  
 
As a solution to the storage dilemma, there is a recent move in data centers to deploy 
erasure codes to achieve high degree of fault tolerance, while incurring low storage 
overhead (e.g., in Microsoft Azure and new version of Google File System). An 
emerging area of research is that of designing erasure codes that are particularly suited 
to distributed storage systems that form the infrastructural backbone of data-centers.  
 
Most research in the area of Erasure Code has been concentrated majorly at finding 
optimal repair time for the recreation of lost blocks. However few deployments exist till 
date for the adoption of this technology. There is thus intense need to redesign the 
upper data management layers – so that end-users and applications can use the storage 
layer in a manner agnostic to whether data is replicated (as has been the case 
traditionally) or it is stored using erasure codes (as is the growing trend), and yet, the 
system functionalities are orchestrated in a manner which optimizes subject to the 
properties of erasure coded data and the consequent opportunities and challenges. 
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Many diverse concepts have been reviewed in the area of distributed systems and 
algorithms for replicated data, spanning from data consistency (quorum/consensus 
algorithms), degraded reads, data placement (subject to network topology, physical 
distribution over multiple data centers, etc.), NoSQL functionalities such as leveraging 
on data locality while executing Hadoop Map-Reduce task. And most of those concepts 
need revisiting when data is stored using erasure codes. Erasure coding allows for 
greater flexibility – for instance, by allowing some data center nodes to be switched off, 
or by allowing for more options to spread load, etc. The high level objective of the PhD 
is thus to derive a holistic data management solution for erasure coding based 
distributed storage systems. 

 

Keywords:  Cloud Computing, Distributed Storage System, Erasure Code.  
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Two commonly used Virtual Private Networks (VPNs) are OpenVPN and OpenSSH. 
Both are open source, cross-platform, and highly configurable. OpenSSH forms part of 
the OpenBSD project and is integrated in most routers, switches and almost all 
operating systems by default. Compared to OpenSSH, OpenVPN is less widely used 
and the research group is small. OpenVPN can be used only for tunneling purposes, 
whereas OpenSSH has many features and tunneling is just one of its features. However, 
the research led by OpenBSD developers is focused on security and encryption and has 
therefore not progress in the field of VPN tunneling since 2011. One of the 
consequences is that OpenSSH does not support UDP tunnels, whereas OpenVPN can 
use both TCP and UDP tunnels. The current work addresses this lack, and proposes, to 
the best of knowledge of the authors, the first implementation of a UDP tunnel based 
OpenSSH. Such configuration solves the double retransmission problem faced with 
TCP tunnels. Indeed, if the traffic is TCP as well, then retransmissions may be required 
for both the TCP tunnel and the TCP traffic that the tunnel is carrying. This can 
eventually lead to the well-known problem of TCP meltdown when the communication 
channel is lossy and the system is unable to provide any throughput. In this work, the 
authors successfully modified the default OpenSSH implementation by adding support 
for a UDP base connection. This was achieved by making use of the custom predefined 
functions sendto() and recvfrom () from SSH libraries to implement the UDP tunnel. 
Port numbers must however be negotiated for the UDP connection. This is 
accomplished by searching a defined interval of port numbers for unused ports. The 
port range is specified in the sshd config file. Root access is needed on both server and 
client systems in order for SSH to be able to create tun0 interfaces required to set up the 
tunnel. In addition to modifying the sshd config file, numerous functions were created 
to get the list of free ports available to build the required sockets. A further advantage is 
that the IP traffic between clients and servers using the UDP tunnel can now also be 
encrypted by leveraging the existing OpenSSH security libraries, making the latter both 
resilient and bandwidth-efficient. The proposed solution is therefore applicable to 
communication systems that are bandwidth-limited, such as satellite communications. 
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For example, cruise ships rely on satellite connectivity for replication of data (for 
backups). Having a UDP tunnel in place decreases the overall traffic load, and increases 
the speed of transmission. In addition, if the UDP tunnel is carrying TCP traffic, then 
reliability of the transmitted data is also maintained. The proposed UDP-based 
OpenSSH can thus serve as an alternative to the currently available UDP-based 
OpenVPN. Such comparison is part of the ongoing research. 
 

Keywords—Tunneling, VPN, UDP, OpenSSH. 
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With the advances in experimental techniques, there is now a tremendous amount of 
data available in the field of Bioinformatics. In the current age of the life sciences, 
investigators have to interpret different types of information from a variety of sources: 
experiments performed in labs, public databases, gene expression profiles, raw 
sequence traces, single nucleotide polymorphisms, chemical screening data, proteomic 
data, putative metabolic pathway models, and many others (Lacroix and Critchlow, 
2003). These data range from being very long sequences to complex 3D structures to 
high-definition images corrupted by noise from microarrays. Analysis of these data 
have the potential to bring solutions to a number of problems and aid in the 
understanding of diseases and drug resistance through the discovery of biomarkers, 
and hence in the design of new drugs.  

One source of data is DNA microarrays. Microarray technology has enabled biologists 
to measure the expression levels of many thousands of genes in a single experiment. 
The huge amount of raw gene expression data needs to be classified into correct classes 
using different machine learning techniques and analysed and this has led to statistical 
and analytical challenges (Jirapech-Umpai and Aitken, 2005).  
 
Feature selection is an important preprocessing step in many machine learning 
applications, where it is often used to find the smallest subset of features that maximally 
increases the performance of the model. Besides maximizing model performance, 
feature selection provides ability of building simpler and faster models using only a 
subset of all features, as well as gaining a better understanding of the processes 
described by the data, by focusing on a selected subset of features (Guyon and Elisseeff, 
2003).  
 
Ideally, given a number of features, the simplest algorithm would be to create all 
possible combinations of features, test each subset of features and obtain the one that 
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provides the best result. Unfortunately this algorithm will only work for small subsets 
of features. As the number of features increase, the task will require increasingly more 
computing resources. Given the voluminous amount of data in bioinformatics this 
algorithm is computationally intractable, that is, the problem can be solved in theory 
but will take too long for the solution to be useful. Therefore, different feature selection 
methods have been devised to reduce the amount of data. 
 

However it has been found that applying different selection techniques to the same 
dataset with the same goal produces results that range from being slightly different to 
drastically different. Since the different feature selection techniques that have been 
devised do not produce the same set of results (Abeel et al., 2010), it is important to find 
which criteria or measurement make the set of data obtained by applying a method 
better or worse than those obtained when applying another method. Once the 
criteria/measurements have been identified, then a method, that produces a better set 
of results, can be implemented. 

Amongst the aims of the research is firstly the study of the possible biases in the gene-
pool selection due to e.g., data, context, method, metrics, etc., with special attention to 
the bias introduced by the classification methods that have been used. Different 
classification methods, when applied to the same data, yield different results. The aim 
here is to define a set of metrics by which the quality of the extracted genes from the 
various feature selection methods can be evaluated. Secondly to understand not only, 
how to apply a number of available and/or novel methods for selecting gene data but 
also and mainly why these methods should be used as compared to others for the given 
problem. 

 

Keywords: feature selection, microarray datasets, robustness, machine learning 
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Abstract: 

Motivation: To perform their function, proteins often interact with other proteins, hence 
forming a network of protein-protein interactions (PPI). To understand the molecular 
basis of human genetic diseases such as cancer and diabetes, it is important to study 
which proteins interact and how they interact. Public databases such as NCBI Gene 
(Brown et al., 2015) collects gene data; UniProtKB (Boutet et al., 2016) provides protein 
sequence and functional information; the Protein Data Bank (Rose et al., 2015) collects 
structural data (how proteins interact); CATH (Dawson et al., 2017) contains structural 
domain data; BioGRID (Chatr-Aryamontri et al., 2017) collect PPI data (which proteins 
interact); and databases such as GWASdb (Li et al., 2016) and OMIM (Amberger et al., 
2017) gather disease-associated single nucleotide polymorphism (SNP). Furthermore, 
database such as Reactome (Fabregat et al., 2016) gathers peer-reviewed information on 
human biological pathways as well as major disease processes. These databases 
constitute useful resources in understanding complex diseases. However, the intricate 
and segregated nature of these data sets makes analysis tedious and complex. As 
recently emphasised by Liu et al. (2015), the complex relationships between protein 
functions, structures, interactions and diseases are still unclear. Hence, there is a need to 
organise these data in a systematic way such that non-trivial relationships can be 
revealed using knowledge discovery techniques. 
 
Aim: The aim of this study constitutes the foundation work necessary for analyzing 
human genetic diseases. Specifically, the aim is to design and build an integrated 
resource appropriate for knowledge discovery.  
 
Methods: Following an extensive literature review of publicly available and up-to-date 
data sets on genes, proteins, ontology-based functional and disease annotation, 3D 
protein structures, protein-protein interactions, disease-associated gene mutations, and 
biological pathways, nine data sets were selected. Each data set was preprocessed to 
retain only human-related information and to remove inconsistencies.  Next, cross-
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referencing was carried out link the segregated data sets. The cross-referencing 
constituted a challenging and tedious task in itself because a thorough understanding of 
the participation constraints among the various biological entities was required.  A 
relational database was thus designed and built in PostgreSQL.  
 
Results: Here, we present an integrated resource of nine data sets namely NCBI Gene, 
UniProtKB, Gene Ontology (GO; Blake et al., 2015), BioGrid, dbSNP (Sherry et al., 2001), 
GWASdb, Disease Ontology (Kibbe et al., 2015), Reactome and CATH.  Briefly, the 
database contains 19114 genes corresponding to 19106 proteins and 323619 protein-
protein interactions.  Of 19,106 proteins, 12,970 have GO annotations which correspond 
to 16353 unique GO terms.    Of the 19114 genes, 8433 do not have SNP data. 
Furthermore, of  19106 proteins, 11051 have known biological pathways which 
correspond to 3852 unique biological pathways.  Regarding structural domain 
information, only 4291 proteins have CATH domain data.  This number is rather low, 
thus proteins with unknown structures can be modeled by homology. Referring to the 
knowledge discovery in database process, the resource represents the outcome 
following the data selection, data cleaning, data integration and data transformation 
processes.   
 
Conclusions:  The integrated resource constitutes a solid framework for computational 
analysis (e.g. data mining and statistical analysis) of human genetic diseases.   The 
complete database (catalog and data) is freely available upon request to the 
corresponding author.  The resource is currently being mined using association rule 
mining to reveal non-trivial relationships among the biological entities.   

Funding: Mauritius Research Council MRC/RUN-AO115/16 

Keywords: Protein-Protein Interaction Networks, Human Genetic Diseases, 
Bioinformatics 

References: 
Amberger, JS, Hamosh, A (2017). Searching Online Mendelian Inheritance in Man (OMIM): A 

Knowledgebase of Human Genes and Genetic Phenotypes. Current Protocols in Bioinformatics, 
58:1.2.1-1.2.12. 

Blake, JA, and the Gene Consortium (2015). Gene Ontology Consortium: going forward. Nucleic 
Acids Res., 43, D1049-56. 



 
Research Week 2017 

 

225 

  

Boutet, E, Lieberherr, D, Tognolli, M, Schneider, M, Bansal, P, Bridge, AJ, Poux, S, Bougueleret, 
L, Xenarios, I (2016). UniProtKB/Swiss-Prot, the Manually Annotated Section of the UniProt 
KnowledgeBase: How to Use the Entry View. Methods Molecular Biology, 1374:23-54. 

Brown, GR, Hem, V, Katz, KS, Ovetsky, M, Wallin, C, Ermolaeva, O, Tolstoy, I, Tatusova, T, 
Pruitt, KD, Maglott, DR, Murphy, TD (2015). Gene: a gene-centered information resource at 
NCBI. Nucleic Acids Research, 43, D36-42. 

Chatr-Aryamontri, A, Oughtred, R, Boucher, L, Rust, J, Chang, C, Kolas, NK, O'Donnell, L, 
Oster, S, Theesfeld, C, Sellam, A, Stark, C, Breitkreutz, BJ, Dolinski, K, Tyers, M (2017). The 
BioGRID interaction database: 2017 update. Nucleic Acids Research, 45, D1:D369-D379. 

Dawson, NL, Lewis, TE, Das, S, Lees, JG, Lee, D, Ashford, P, Orengo, CA, Sillitoe, I (2017). 
CATH: an expanded resource to predict protein function through structure and sequence. 
Nucleic Acids Research, 45, D1:D289-D295. 

Fabregat, A, Sidiropoulos, K, Garapati, P, Gillespie, M, Hausmann, K, Haw, R, Jassal, B, Jupe, S, 
Korninger, F, McKay, S, Matthews, L, May, B, Milacic, M, Rothfels, K, Shamovsky, V, Webber, 
M, Weiser, J, Williams, M, Wu, G, Stein, L, Hermjakob, H, D'Eustachio, P (2016). The Reactome 
pathway Knowledgebase. Nucleic Acids Research, 44,D481-7. 

Kibbe, WA, Arze, C, Felix, V, Mitraka, E, Bolton, E, Fu, G, Mungall, CJ, Binder, JX, Malone, J, 
Vasant, D, Parkinson, H, Schriml, LM (2015). Disease Ontology 2015 update: an expanded and 
updated database of human diseases for linking biomedical knowledge through disease data. 
Nucleic Acids Res., 43, Database issue:D1071-8. 

Li, MJ, Liu, Z, Wang, P, Wong, MP, Nelson, MR, Kocher, JP, Yeager, M, Sham, PC, Chanock, SJ, 
Xia, Z, Wang, J (2016). GWASdb v2: an update database for human genetic variants identified 
by genome-wide association studies. Nucleic Acids Research, 44, D1:D869-76. 

Liu,W., Wu,A., Pellegrini,M. and Wang,X. (2015) Integrative analysis of human protein, 
function and disease networks. Scientific Reports, 5, 14344. 

Rose, PW, Prlic, A, Bi, C, Bluhm, WF, Christie, CH, Dutta, S, Green, RK, Goodsell, DS, 
Westbrook, JD, Woo, J, Young, J, Zardecki, C, Berman, HM, Bourne, PE, Burley, SK (2015). The 
RCSB Protein Data Bank: views of structural biology for basic and applied research and 
education. Nucleic Acids Research, 43, D345-56. 

Sherry, ST, Ward, MH, Kholodov, M, Baker, J, Phan, L, Smigielski, EM, Sirotkin, K (2001). 
dbSNP: the NCBI database of genetic variation. Nucleic Acids Res., 29, 1:308-11. 

 

  



 
Research Week 2017 

 

226 

  

A Survey of Body Sensor Network for Diabetes Patients Monitoring 

G. Huzooree1*, K.K Khedo2 and N.Joonas3 

1 Department of Information Technology, Charles Telfair Institute, Moka, Mauritius 

2 Department of Digital Technologies, University of Mauritius, Reduit, Mauritius 

3 Ministry of Health & Quality of Life, Central Health Laboratory, Victoria Hospital, Candos, 
Mauritius 

* Corresponding Author. E-mail: geshwaree.huzooree@telfair.ac.mu 

Abstract: 

Modern societies are plagued with the continuous rising of fundamental health 
challenges, such as diabetes and a lack of medical professionals. There is an increasingly 
high need for cost-effective healthcare services that can be provided to everyone, 
everywhere, and anytime ubiquitously to support and monitor patients and to avoid 
expensive hospital-based care. Advances in Body Sensor Network (BSN) such as 
wearable, implantable biosensors and communication network aim in pro-active 
detection of significant vitals of patients, ensuring preventive care and continuous 
monitoring solutions, thereby improving healthcare system reliability, efficiency and 
mobility.  
 
There is growing evidence that the benefits and importance of BSNs are worth the effort 
and are beyond argument. The major benefits include its pervasiveness and assistive 
technology nature, self-management of conditions, remote monitoring, high-quality 
health assessment and medical service, and a significant reduction in escalating the cost 
of healthcare. Recently, there has been an exponential rise in the use of BSNs and their 
potential to alleviate the burden of health issues. The aim of this paper is to present a 
survey of BSNs for diabetes patients monitoring, to identify major technical 
requirements and design challenges associated with the realization of BSNs. This paper 
also helps beginners with a holistic approach towards understanding BSNs and points 
out new technological trends and design challenges that researchers have to consider 
when designing such systems for better adoption, usability and seamless integration.  
 
BSNs include a collection of low-power, miniaturized, invasive or non-invasive, 
lightweight devices with wireless communication capabilities that operate in the 
proximity of the human body to collect the patient’s physiological and contextual 
parameters. Despite various off-the-shelf glucometers that are available on the market, 
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minimally invasive and non-invasive methods are gaining in popularity for continuous 
monitoring of blood glucose concentration over the traditional invasive approach. 
Common noninvasive technologies and sensor devices in this survey are categorized 
into optical methods, electric methods and other methods. These technologies are near 
infrared spectroscopy, mid-infrared spectroscopy, optical coherence tomography, 
temperature-modulated localized reflectance, raman spectroscopy, polarization 
changes, ultrasound, fluorescence, thermal spectroscopy, ocular spectroscopy, 
impedance spectroscopy, electromagnetic sensing, fluid harvesting, iontophoresis and 
crystalline colloidal array. A comparison of the sensor devices and glucometers is 
performed based on different criteria such as their technology, cost, target area and 
FDA approval status.  
 
These sensors’ data (for example the glucose levels, body temperature and blood 
pressure) are wirelessly transmitted thorough short-range communication protocols 
such as Zigbee and Bluetooth to the mobile computing tier which store, process and 
analyze the physiological data in order to notify the patient through a user-friendly and 
interactive graphical or audio interface. Intelligent techniques and algorithms are 
required to correlate data from multiple sensors so as to offer real-time assistance or 
preventive actions to the patients. 
 
Despite body sensors can be used to monitor chronic diseases, there are major 
bottlenecks that need to be tackled for the successful design of BSNs. The challenges 
pointed out are discussed and evaluated at three different levels. Firstly, at the sensor 
level, the sensor technology and efficient power consumption should be addressed. 
Secondly, at network level, there should be reliable capture and transmission of data for 
effective diagnosis. Lastly, at human level, the sensors should be cost effective, 
interoperable, easy to use, unobtrusive, and follow standardization rules. Moreover, 
they should also be safety-tolerant to prevent harm to the user, ensure security to 
prevent unauthorized access and manipulation and ensure mobility.  
 
Regardless of all the challenges, advancement in BSNs development can lead to 
numerous advantages in the healthcare sector such as a shift in healthcare delivery 
model. In the near future, the evolution of BSNs can significantly improve the health 
conditions and lifetime expectation for various patients.  Although all the revolution, 
the size, cost, physical compatibility and reliability of body sensors still remain a crucial 
aspect to their wide acceptance and adoption. This paper provides a comprehensive 
evaluation of state-of-the-art pervasive technologies for diabetes monitoring and will be 
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of interest to researchers in the field of health informatics.  A review is being conducted 
over IEEE Xplore Digital Library to evaluate all the recent invasive/noninvasive 
technologies and sensor devices used for diabetic monitoring.  

 

Keywords:  Wireless Body Area Sensor Network, Diabetes Monitoring, Invasive and 
Noninvasive Methods 
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Abstract: 

Background: Diseases are rarely caused by an abnormality in a single gene, but are 
instead the result of an avalanche of interactions between several cellular processes 
(Ghiassan et al., 2015). The human body is made up of trillions of cells consisting of 
different types of macro-molecules such as proteins which are mandatory for the cell to 
function properly. To perform its function, a protein often interacts with one or more 
proteins.  Hence, proteins form a dense network of protein-protein interactions (PPIs) in 
a cell.  In a PPI network, molecular modules are densely connected within themselves 
but sparsely connected with the rest of the network. The pathobiological properties of a 
disease and its symptoms can be linked to perturbations within these disease modules. 
Hence, it is assumed that diseases can be identified with localized perturbations within 
a certain module (Ghiassan et al., 2015). 
 
Aim: The aim of this study is three-fold. Firstly, to develop a graph-based algorithm to 
identify molecular modules in a PPI network using modularity maximization concepts. 
Secondly, to adapt evaluation techniques to the modularity maximization algorithm to 
compare results obtained with other well-known algorithms. Thirdly, to extend the 
algorithm to identify disease modules within a PPI network.  
 
Methods: We have developed the MINioN algorithm which uses the concept of 
modularity maximization (Waltman and van Eck, 2013). In order to identify biologically 
significant modules, the algorithm then uses biological knowledge to apply an 
agglomerative hierarchical clustering in order to merge the clusters obtained by the 
local moving heuristic search. Two methods of evaluation were then defined to evaluate 
the algorithm. Firstly, using Precision, Recall and F-measure, the algorithm was 
evaluated against the SLM algorithm using a yeast “gold” dataset (Yu et al., 2008). 
Secondly, a benchmark data set has been generated using concepts specific to 
community detection algorithms (Lancichinetti et Al., 2009). To generate the generic 
dataset, several runs were executed using PPI data from 10 different organisms 
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obtained from BioGRID (Chatr-Aryamontri et al., 2015) have been performed. The 
parameters have been carefully chosen so that the generic dataset can have biological 
attributes such as maximum size of the networks, the minimum and maximum size of 
the modules, the average degree of the nodes and most importantly the mixing parameter 
which dictates how dense the modules are within themselves and sparsely connected to 
the rest of the network. Different algorithms have been executed using the resulting PPI 
dataset and the Precision, Recall and F-measure will be calculated for the different 
output.  
 
Results: Our algorithm was compared with SLM (Waltman and van Eck, 2013) using a 
subset of the yeast PPI data set.  The results show that our algorithm has a better 
precision (0.82 vs. 0.69), recall (0.43 vs. 0.16), and sensitivity and specificity (0.57 vs. 
0.26). The parameters used to run the generic dataset are: 

1. Number of nodes: 2000 

2. Average Degree: 100 

3. Maximum Degree: 250 

4. Minimum Module Size: 10 

5. Maximum Module Size: 80 

6. Mixing Parameter: 0.7 

 

The generic dataset has been used to generate PPI networks from which modules have 
been identified in the well-known MCODE and MCL algorithms as well as the SLM 
algorithm.  

Next Steps: Next steps involve using an in-house Java program developed to evaluate 
the Precision, Recall and F-measure of our MINioN algorithm against results obtained 
from the other module detection algorithms. Once the evaluation completed, the 
algorithm will then be modified based on results obtained to discover disease modules 
in PPI networks.  

 

Keywords: Knowledge Discovery in Databases, Data Mining, Graph-based Algorithms, 
Bioinformatics, Protein-Protein Interaction Networks 
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Abstract: 
 
In Mauritius, Small and Medium Enterprises (SMEs) have the ability to significantly 
contribute to economic growth. SMEs are currently mushrooming in Mauritius for the 
sustainability of many households. However, these SMEs in Mauritius also face 
challenges from other emerging markets, for example, a highly competitive 
environment in which to conduct their business. Therefore, in order to improve their 
competitiveness, quality and productivity, SMEs in Mauritius have to adopt new 
technologies (SMEDA, 2014). 
 
The SMEDA has observed that the technology usage of SMEs is low and in this respect, 
a Technology Centre has been set up to provide multiple services such as training, a 
technology incubator and research and development services.  Despite providing 
training in the use of basic technologies such as MS Office tools and communication 
technologies such as email, the SMEDA has observed that a significant percentage of 
the concerned SMEs have not adopted these new technologies in their day-to- day 
activities. Therefore, it is clear that SMEs in Mauritius are facing challenges regarding 
technology acceptance and usage. At the time the project started, no in-depth study had 
been carried out regarding the IT usage and the factors affecting IT adoption by SMEs 
in Mauritius. In addition to this, there is no proper distinction and classification of 
SMEs; only a few figures on technology usage are available. Despite the existence of 
thorough literature on the benefits of IT and sensitization promoted by SMEDA, SMEs 
are still reluctant to adopt technology in their daily activities. Therefore, it is important 
to find out the factors related to the reluctance regarding the use of technology by SMEs.  
 
The main aim of the project, funded by the MRC, was to investigate the factors affecting 
technology acceptance in Mauritian SMEs.  The methodology used consisted of the 
following steps: 1) Reviewing existing literature on factors affecting technology 
acceptance in SMEs 2) Devising Questionnaire & Conducting Survey, 3) Analysis of 
Survey Results and 4) Identify factors that are important for technology acceptance in 
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Mauritian SMEs in the handicraft and food sector. The factors that have been identified 
sector were cost, training, perceived usefulness, perceived usefulness, perceived ease of 
use and age    
 
 
Keywords:  SMEs, Technology Acceptance, Technology Adoption, Handicraft Sector  
  



 
Research Week 2017 

 

235 
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Abstract: 

Nowadays online shopping seems to become a trend in the world of shopping as it 
proposes more competitive prices, giving the user much freedom to choose his items by 
comparing with hundreds of other similar products. Customers want to buy products 
with ease and wish to receive the product within a shortest time frame. However, the 
main problem with respect to online shopping is that products tend to delay when 
being shipped from overseas which can range from two weeks to two months. 
Additionally, some sellers do not even grant shipping access of their products to 
Mauritius which can be quite cumbersome to shoppers. Mauritius also lacks platforms 
like the EBay or Amazon App where shops can put their items on sales with prices, 
even though some shopping brands or shops do propose their services on their 
websites. Furthermore, there exists some websites which group only items or products 
of a similar category such as furniture or mobile phones categories. However, these 
websites merely allow users to buy their products by searching through them.  

In this paper we present a system entitled Easy-Shopping that comprises of an Android 
mobile application and a web-based interface. The mobile application is targeted for 
shoppers of Mauritius and the web interface is managed by the administrators.   

The methodology followed during the course of the project has consisted of the 
following phases: 

� Literature Review: An in-depth literature review has been carried out so as to 
understand different approaches used by shopping assistants. 

� Analysis: The analysis phase consisted of determining the requirements of the 
prototype. Existing shopping assistants have been critically analyzed. 

� Design: This phase has consisted of determining the user interfaces, database 
architecture and software components to be provided in the proximity-based 
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shopping assistant. 

� Implementation: The implementation phase has consisted of converting the design 
into programming codes for the different software components identified during the 
design phase and the creation of the required database. Additionally, the Android 
mobile application and the web-based interface have been implemented. 

� Testing: The system is tested to know whether all the system’s specifications have 
been met and to find corrective measures for bugs that has been found. A set of test 
cases with a combination of valid and invalid test data is devised for the 
components in each part to identify shortcomings and to ensure proper functioning. 
User acceptance tests have also been performed by a group of end-users of different 
age groups. 

 
The main functionality of the mobile application is to enable a user to create different 
shopping lists by selecting desired items from products of a database. These lists can be 
classified by priority level and the user can view them anytime he wants. The user can 
also access the different product lists available on the system and has the option of 
adding any product to his favorite list. Additionally, the user can be linked to the 
different shops connected to the system through Google Maps. This option enables the 
user to view the distance to the shop. On registering onto the system, the user has the 
option of configuring his shopping profile. The profile and shopping details are then 
analyzed by Watson Personality Insights which use analytics and artificial intelligence 
to generate a set of shopping personalities where different products are being 
recommended to the user. Every time the user enters the application, the system 
automatically searches for nearby shops within 2 km around the user through his GPS 
coordinates and highlights the products on sale in the nearby shops. The products and 
lists details are saved and updated in real time in the Firebase no-SQL JSON database of 
Google Cloud Platform. The shops and products are maintained from the web interface 
which is as well connected to the Firebase Storage. On a final note, this application will 
help Mauritians to make the most of sales in different shops and maximize the use of 
push notifications to increase sales. Additionally, this system will help shops and 
selling outlets to make their products visible and accessible on a single platform. 
 
Keywords: Shopping assistant, Data Analytics, Artificial Intelligence, 
Recommendations, Mobile Application 
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Abstract 

Diabetes Mellitus is a major health concern worldwide due to its high prevalence, its 
serious impact on health and the resulting financial pressure on healthcare services. The 
number of people affected by Diabetes, globally, runs into the hundreds of millions and 
the figures are expected to go on increasing. It is associated with high morbidity and 
mortality due to soaring rates of macrovascular and microvascular complication 
(International Diabetes Federation, 2015).  

Mauritius has not escaped this epidemic, especially regarding Type 2 Diabetes. Recent 
surveys have demonstrated an unprecedented rise in the last three (3) decades. 
According to the study in (Magliano et al. 2012), Type 2 Diabetes was associated with 
obesity, an increase in BMI as well as family history. This rise in BMI was a result of a 
sedentary lifestyle, eating habits and lack of physical exercise. Between 1987 and 2009, 
the prevalence of Diabetes Mellitus increased by 64%. 

Diabetes leads to a number of complications, which results into a heavy burden on 
healthcare services in Mauritius. However, patients’ self-management of Diabetes, 
particularly Type 2, can lead to a significant reduction in the complications associated 
with the disease, thus alleviating the load on the healthcare system. Proper self-
monitoring of glycemic levels by pre-diabetes patients can prevent them from 
developing Diabetes in the long run. Patients’ self-management requires behavioral 
changes in terms of regular physical activities and dietary control leading to weight-loss 
and improvement in metabolism.  

Medium term diabetes control is measured by the haemoglobin A1c or glycated 
haemoglobin test (HbA1C) level. The UK Prospective Diabetes Study (UKPDS) revealed 
that among the risk of diabetes complications, every 1% reduction in HbA1C decreases 
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the risk of microvascular complications by 37% and the risk of myocardial infarction by 
14% for (UKPDS 35-stratton et al, 2000). It is well established internationally that the 
risk of complications increases exponentially with poor diabetes control. Close 
monitoring of diabetes patients therefore becomes imperative. 

In recent years there has been an increased awareness of how digital technologies, more 
specifically mobile applications, can have major contributions in patients’ behavioral 
changes for different diseases. This awareness has led to the development of a large 
number of self-management applications for behavioral changes, which can reduce 
dependence on medications. Self-management applications for Diabetes can help 
patients record their daily glucose levels, level of physical activities and food intakes, 
and provide feedback on the correlations between the variations of their glucose levels 
and other parameters.  

Smartphones have the abilities to run apps that can collect data in various ways. Apps 
can collect data about walking activities, they can connect to wearable devices for 
monitoring various health conditions. Data from devices such as glucometer can either 
be input manually or transferred directly through Bluetooth technology. Smartphones 
further have the abilities to link with cloud services that can store, process and analyse 
the data and the results of the analysis can be sent back to the mobile phones. 

In this paper we provide a thorough review of state-of-the-art pervasive healthcare 
systems in support of lifestyle behavioral changes in diabetes patients. The issues and 
challenges in such systems are analyzed. A technical comparison of existing solutions in 
this area is conducted in terms of devices, platforms, effectiveness and usability. A 
number of research challenges are identified; these need to be addressed in order to 
develop more robust and reliable pervasive healthcare systems for better acceptance 
and ultimately improved lifestyle behavioral changes in diabetes patients. This paper 
will be of interest to researchers working in the area of pervasive healthcare systems by 
providing them with a situational analysis of the current state of affairs in the field. 

 

Keywords: Diabetes, pre-diabetes, mobile apps, healthcare, self-monitoring. 
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Abstract: 

Recently, it has been forecasted that the world’s energy consumption is expected to 
grow by 48% between the years 2012 and 2040 (Energy Information Administration, 
2016). Among the contributors, consumer electronics (e.g. including washing machines, 
television sets, etc.) is an important one and the substantial growth in the adoption of 
such electronics has caused a significant increase in energy demand within the 
residential and household sectors globally (De Almeida, Fonseca, Schlomann, & 
Feilberg, 2011). To reduce the impacts of these electronics on energy demand and the 
environment, end users should be aware of the techniques to consume such devices in 
an environmentally sustainable or greener manner. However, even though various 
websites and mobile applications have emerged that provide information to household 
users on energy consumption of devices as well as reduction mechanisms, a lack of 
awareness still prevails (Greenberg, 2009; Bekaroo, Bokhoree, & Pattinson, 2016). 
Therefore, there is a need for additional research on innovative technologies and 
platforms to help improving awareness on greener consumption of consumer 
electronics.  One such technology which could potentially be used is Near Field 
Communication (NFC). NFC is a form of contactless communication between devices 
(e.g. smartphones or tablets) thereby allowing users to place their smartphone over a 
compatible NFC device or tags to enable transfer of information (NFC, 2017). As such, 
this paper delves into the application of NFC for improving awareness on energy 
consumption of household electronic appliances through an Android based application 
called NFC Energy Tracker (NET). 
 
NET aims to promote self-learning on energy consumption of household electronic 
appliances through a mobile application and NFC tags. As operating system for NET, 
Android was chosen because it was recently considered as the most popular one in the 
world (Near Field Communication, 2016). Concerning the key features of NET, the end 
user can obtain power and energy related information (e.g. power consumption, energy 
consumed for a period of time, energy saving practices, etc.) of an appliance by 



 
Research Week 2017 

 

240 

  

scanning the NFC tag found on a specific electronic appliance. Moreover, NET also 
allows the end user to calculate the energy consumption of an appliance (values 
updated every second) while also providing an approximate power consumption in 
Watts, power consumption per month, cost and cost per month.  
 
For evaluation, an experiment was conducted involving 22 participants to utilize the 
application for a period of 1 week for self-learning energy consumption of their 
household electronic appliances. As approach, the heuristic evaluation proposed by 
Nielsen (1994) was considered for assessing the usability of NET and the NFC based 
approach for improving awareness on energy consumption of household electronic 
appliances. Based on Nielsen’s principles, the visibility of the system status, aesthetic 
and minimalist design, recognition rather than recall, user control and freedom and 
consistency and standards heuristics were considered to assess NET. A questionnaire 
was formulated based on these heuristics to obtain feedback from the 22 participants 
following 1-week utilization of NET. After the experiment, the collected data was 
analyzed.  
 
Overall, an average score of 3.9 out of 5 was obtained for the different heuristics 
analyzed thus emphasizing on the good usability of NET. Amongst the heuristics 
considered, 90.1% of participants highlighted that the application effectively helped 
them to understand energy consumption of their household electronics and also 
expressed the willingness to use NET in the future. Nonetheless, a few limitations of the 
utilization of NFC was also highlighted namely, need for NFC tags, compatibility issues 
and specificity of NFC tags. With the positive results obtained through the experiment, 
manufacturers of appliances could consider to integrate NFC tags in their appliances to 
effectively provide energy related information to the end users. As future work, large 
scale deployment of NET is envisaged following further effort on addressing the 
identified key limitations. 
 
Keywords:  Near-Field Communication, Self-Learning, Energy Consumption, 
Household Appliances, Usability 
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Infectious diseases, whether they affect humans, animals or crops, continue to be a 
fundamental impediment to economic development and human health in Africa and in 
the Indian Ocean region. By attacking crops, livestock and people, infectious diseases 
cause starvation, illness and death. The Cassava mosaic disease (CMD), for example, 
attacks one of the most important subsistence crops in sub-Saharan Africa and a 
particularly severe form of the disease was identified in Uganda in 1988. However, 
rapid mobilisation of mosaic-resistant varieties, aided by biotechnology, and action at 
both local and international levels has now helped to control the disease in many places 
(Rweyemamu et al., 2006). Similarly banana-related diseases like Banana Bunchy Top 
Disease and Banana Xanthomonas Wilt have attacked banana plantations in a number 
of countries in Africa. To enable the analysis of the various diseases, and ultimately 
target drugs it is very important to know the functions of all the coding features in 
pathogenic genomes. 
 
Host infection by microbial pathogens introduces global changes in microbial and host 
cell biology that facilitate microbial replication and disease. A high number of 
sequencing projects involving bacterial and viral genomes have recently been 
completed due to the decrease in cost of sequencing technologies. After the sequencing 
of bacterial species, the annotation process takes place. However, the rate at which 
physiological or biochemical functions have been assigned to genes has greatly lagged. 
We still find a high percentage of uncharacterised coding features or hypothetical 
proteins (HPs) in many bacterial species. If the functionalities of the HPs could be 
determined then it would help in understanding the specific properties of different 
bacterial species as well as their evolution over time. 
 
The annotation process consists of two steps, namely the structural annotation and 
functional annotation (Beckloff et al. 2012). Structural annotation mainly consists of 
identifying segments of the RNA which are responsible for producing genes and 
ultimately proteins while functional annotation is the process of finding the function of 
these identified genes and describing them (Bright et al., 2009). 
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Due to the rise in genome sequences, the quality of the annotations is decreasing. 
Moreover, once a genome is submitted to a sequence database, it is rarely updated. Due 
to the splicing technique used, the gene sequences might be wrongly identified and 
small segments may be assigned a wrong name or function or even be annotated twice. 
Genes may not be found or may have been misinterpreted, causing wrong annotations 
to be given (Salzberg 2007). Furthermore, since function annotation is mostly assigned 
using sequence similarity method, it spreads the potential annotation errors in the 
database (Beckloff et al. 2012). This problem is further exacerbated by the growing 
number of hypothetical proteins (HPs) in bacterial genomes and it is very difficult to 
experimentally verify their functions due to the rise in number of sequences being 
published. 
 
In the case of bacterial genomes, a range of web-based functional annotation software 
have been developed but none of them attempt to improve the annotation by cleverly 
combining the results of the different computational methods. Hence there is a need to 
improve the annotation results, along with the removal of false-positive and better 
characterisation of HPs.  
 
We hereby propose to develop a new web-based bacterial functional annotation 
pipeline which can allow researchers to understand the functions of HPs in bacterial 
species and thus better understand the disease pathogens prevalent on the African 
continent and the Indian Ocean region and hence target drugs that are more suitable to 
these strains. 
 
Keywords: Hypothetical proteins, functional annotation, pipeline. Infectious diseases 
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Abstract 

The Mauritius Institute of Education (MIE) is responsible for the digitization of learning 
materials intended for the primary, secondary and tertiary education in Mauritius. 
Planning for developing of E-learning resources for the Secondary education sector has 
been the major target for the management of MIE.  

For years developers working at MIE have following the waterfall model. This 
approach has proved to be costly and time-consuming resulting in project overrun and 
user dissatisfaction. In an attempt to address this problem, this study explores the 
possibility of using Software Product Line Engineering (SPLE) approach to develop E-
learning platform. Analysis of three subjects namely: Mathematics, English and Physics 
were performed to identify all core assets. These core assets were used to develop a 
family of e-learning platform that could easily be re-configured to develop an e-learning 
platform for Accounting subject.  

It is found that using SPLE to develop a platform for English, Mathematics, Physics and 
Accounting is more efficient and effective compared to develop one single platform 
from scratch.  The SPLE approach has not only reduced the time of development; it has 
also helped in reducing the labour cost and maintenance cost in developing software 
from reusable core assets. Results presented in this study can further be expanded to 
developing materials for other subjects in line with national curricula to enhance 
learning experience of learners. 

 

Keywords: Software Development, Software Product Line Engineering, Online 
Learning 
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Abstract 

Smart phones have become ubiquitous as an every day commodity for common 
activities. Thousands of apps are being developed regularly that allow individuals to 
access services related to entertainment, news, banking, education, etc. But as we enter 
the fourth Industrial Revolution, the digital divide is becoming an ever-growing 
concern with little attention given to those individuals who are visually impaired. Even 
the accessibility features available on most phones provide limited features to visually 
impaired individuals (VII), who eventually are debarred from the various benefits 
provided by smart phones.  

In this paper, the focus is on identifying the challenges faced by visually impaired 
individuals to use smart phones and to develop an app, here referred to as Smart App 
For Everyone (SAFE), that can help reduce the digital divide barrier. Consequently the 
following project objectives were formulated 1) identify challenges faced by VII when using 
smart phones 2) develop a set of most desired apps by VII 3) design and develop a single app with 
appropriate smart phone interface to access identified desired apps 4) Evaluate effectiveness of 
implemented solution. An iterative approach was adopted. Initially interviews were 
carried with local visually impaired individuals to gather requirements and incremental 
versions of the apps were tested prior to deliver a final product. A review on interface 
design was also carried to inform the development of the special purpose app with 
features that correspond to the abilities of visually impaired individuals.  

The implemented system offers a single interface with specific voice commands ready 
divided regions to: access the current time and date, read users current location, obtain 
current weather condition, make calls, send text messages, identify objects via phone 
camera, launch radio and read inbox messages.  Preliminary testing results indicate that 
the SAFE app developed can add to the user experience of visually impaired 
individuals.  

Keywords: Digital Divide, Visual Impairment, Smart Phones, App Development. 

  



 
Research Week 2017 

 

246 

  

 

 
 

 

 
 

Enhancing Knowledge creation process in Business and Law 

 

 

 

 

  

Faculty of Law and 
Management 



 
Research Week 2017 

 

247 

  

UoM Research Week 2017 

Faculty of Law and Management 

Faculty Research Week Organising Committee 2017 

Chairperson: Assoc Prof B Seetannah 

Members: Dr G Dirpal 

 Mrs S B Fauzel 

 Dr V Teeroovengadum 

 Miss V Uppiah 

 Mr D Ramdhony 

 Miss A Beebeejaun 

 

Secretary: Mrs N Mudhoo 

  



 
Research Week 2017 

 

248 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ORAL 
PRESENTATIONS 



 
Research Week 2017 

 

249 

  

DEPARTMENT OF FINANCE AND ACCOUNTING 
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Abstract: 

The Mauritius Revenue Authority has since 2007 introduced the E-filing system 
whereby Mauritian tax payers were given the option to file their return online. Since 
then, more and more individuals chose to file their return online. However, it is unclear 
whether they are satisfied with this service. Therefore, this study assesses tax-payers 
satisfaction with the E-filing system. For this purpose, the E-SERVQUAL model has 
been used to identify gaps (if any) between perception and expectation of taxpayers’ 
towards the e-filing system. 
 
The E- SERVQUAL model is an extension of the SERVQUAL model proposed by 
Parasuraman et al. (1988).  According to Parasuraman et.al (1988) SERVQUAL is a 
service quality scheme, aiming to measure the scale of quality in the service sectors. In 
fact the model measures the gap between customer expectations and experience.  The 
model proposes 10 variables which measure service quality dimensions.  These are 
liability, responsiveness, competence, access, courtesy, communication, credibility, 
security, understanding the customer, and tangibles. 
 
However, it is to be noted that the SERVQUAL was developed mostly in the situation of 
face-to-face encounters. However, businesses have realized that if they want to remain 
competitive, they have to meet expectations of customers by providing their products 
online. Consequently, the SERVQUAL model had to be modified to take into 
consideration the changing business landscape.   Different service quality dimensions 
which caters for these technological differences becomes of significance in the new 
online environment.  
 
To measure electronic service quality on web sites, Parasuraman et al. (2005) created a 
four dimensional scale known as E-S-QUAL which consists of 22-item scale that takes 
the critical dimensions of service quality are outlined in the extant literature. The 
dimensions are “Efficiency”, “Fulfillment”, “System Availability”, and “Privacy”.  The 



 
Research Week 2017 

 

250 

  

scale has a subscale called E-RecS-Qual which involves items focused on handling 
service problems and is relevant to customers who have had non-routine recovery 
service encounters with the website. According to Santos (2003), to maintain e-service 
quality to customers, agreement must be made by service providers that up-to-date and 
specific content are provided for by the online system/platform. By so doing, the 
system reliability is guaranteed.  Reliability or fulfillment of a system is a major 
dimension in all service as shown in the finding from Parasuraman et al. 
(1988).Therefore, it can be used as a predictor to customers’ satisfaction. Availability of 
the system (when users need it) is another vital aspect in influencing users’ satisfaction. 
Altogether, for the privacy dimension, every user of a system would want to be 
protected from privacy violation. Bressolles and Nantel (2005) affirm that privacy will 
have a big impact on satisfaction. 

For the purpose of the study, data was administered among tax payers throughout the 
island. Six service quality dimensions namely “Efficiency”, “System Availability”, 
“Fulfilment”, “Privacy”, “Responsiveness” and “Contact” were used to measure the 
difference between perception and expectation of taxpayers. These were measured 
through paired sample T tests. A usable 185 responses were obtained. Microsoft Excel 
and SPSS has been used to analyse and interpret the data.  

The results show an overall significant difference between expectation and perception 
of taxpayers with an E-SERVQUAL gap of -9.3612. However, it was noted that 
“Responsiveness” and “Contact” were two service quality dimensions that were more 
significant.  
 
This study holds practical implications for tax authorities. By identifying gaps in 
perception and expectation of tax payers, the study could be used by the Mauritius 
Revenue Authority to identify ways to improve their current e-filing system. This could 
encourage and motivate other taxpayers to use the system and/or improve the 
confidence of present taxpayers. 

One limitation of the study is the small response rate obtained for the study. Hence, 
findings may not be generalised for the whole population. Secondly, further studies 
could be undertaken to assess whether computer literacy impacts on perception and 
expectation of tax payers. 
 
Key words: E-Filing system, E-SERVQUAL, Mauritian Taxpayers 
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Background/Purpose: This paper describes the evolution of Corporate Social 
Responsibility (CSR) reporting over the period 2007-2014. The period under 
consideration is marked by the introduction of the CSR levy in 2009. All profitable 
companies are required to contribute 2% of their preceding year profit towards CSR 
activities. Companies have the following options: run their own CSR activities or/and 
donate to NGOs or/and pay the amount in the form of a tax to the Mauritius Revenue 
Authority (MRA). This paper aims to answer two main questions:  which CSR 
themes/activities are favoured by Mauritian companies? And to what extent 
mandatory regime/events have impacted on CSR activities and reporting? The study 
puts forward two hypotheses: there is an increases in CSR reporting following the 
Maurice Ile Durable (MID) project and there is an increase in CSR activities and 
reporting after the introduction of the CSR levy.  

 Design/Methodology/Approach: A combination of legitimacy theory and neo-
institutional sociology are used as theoretical framework to understand company 
behaviour. The study is conducted using a sample of listed firms on the Stock Exchange 
of Mauritius (SEM) over a period of eight years (2007-2014). Using a self-constructed 
index of 42 and applying content analysis, CSR reporting is measured using the annual 
reports of companies. A longitudinal study over eight years tests the effect of 
legislation/events on CSR practices and reporting.  

Findings: This study reports a pattern of disclosure different from other developing 
countries with environmental disclosures taking the lead over other categories. When 
faced with a levy and given the choice of either using the levy on CSR activities or 
paying it in the form of a tax, most firms chose the former, thus providing evidence that 
CSR has a legitimising effect. All companies were involved in some form of CSR activity 
by 2014 which shows that the regulatory regime has compelled firms to engage in CSR 
activities. An analysis of pre and post levy results shows a significant increase in CSR 
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reporting in the post levy period. However, the significant increase was not apparent in 
the first year following the regulation regime change due to a time lag to adapt to the 
new regulations. A significant increase in CSR reporting is also evident following the 
MID event. 

Research implications/ limitations: The findings have several implications for 
practitioners and regulators. For the practitioner, it shows the possibility of using CSR 
as a legitimising strategy. Regulators can use the findings to fine tune legislation to 
achieve their intended objective. The sample for this study is made up of listed 
companies on the official stock market of Mauritius and data has been gathered from 
only one media (annual reports). Including non-listed companies and exploring other 
sources of CSR disclosure will show a broader picture of CSR practices in Mauritius. 

Originality/Value: This research contributes to the scant literature on CSR reporting in 
developing countries, especially Small Island Developing States (SIDS). This is the first 
quantitative research of CSR reporting carried out after the introduction of the CSR 
levy. It therefore provides an up-to-date description of CSR practices and reporting in 
Mauritius. It also shows the usefulness of legislation in making companies more 
environmentally and socially responsible in developing countries. 
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Climate change has become a source of growing concern and this has led researchers to 
investigate the linkage between economic activities and pollutants emissions. This 
relationship has been explained by the environmental Kuznets curve hypothesizes 
which postulates an inverted U relationship between pollution and economic 
development (Kuznets, 1955). Primarily, when a country’s per capita income is low 
environmental degradation will increase, but may drop as per capita income increases 
over time.  
 
Analysing the literature, it is noted that there are mixed findings on the link between 
pollution and economic development (Ozturk, 2010; Payne, 2010). Also, most studies 
have focused on industrialized countries, emerging economies and less on Small Island 
developing states (SIDS). The average value for CO2 emissions in SIDS is 4.7 mega tons 
(Mt). There are only 6 high-income and upper-middle-income SIDS that produce more 
than 5 Mt CO2. It is Trinidad and Tobago that is with almost 50 Mt the largest emitter in 
the SIDS group. Together, the SIDS account for less than 1 percent of global GHG 
emissions, but they are the ones who are most severely affected by global climate 
change. (SIDS Factsheet, 2013) 
 
Hence, the aim of this study is to investigate the possible linkages between CO2 
emissions and economic growth for selected small island developing states. 
Methodologically, this study uses a Panel autoregressive distributed lag (ARDL) 
approach to cointegration proposed by Pesaran et al. (1999). In fact this methodology is 
chosen based on several deliberations. First, as shown by Pesaran et al. (2001), the 
ARDL models yield consistent estimates of the long run coefficients that are 
asymptotically normal irrespective of whether the underlying regressors are I(1) or I(0). 
Second, this technique generally provides unbiased estimates of the long run model and 
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valid t-statistics even when some of the regressors are endogenous (Harris and Sollis, 
2003). Inder (1993) and Pesaran (1997) have shown that the inclusion of the dynamics 
may help correct the endogeneity bias.  
 
The objective of this study is thus to investigate the relationship between Co2 emission 
and economic growth in selected small island developing states over the period 1990 to 
2015. Following the standard literature the research will be based on the study from 
Levine and Zervos (1998), Wachtel (1998) and Barro, (1991) who adopts a augmented 
solow growth function in dynamic regression techniques  
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In the 1850’s, the purpose of an organisation was purely economically viewed and 
demarcated only on earnings maximisation of investors and the only duty towards the 
society was to do good deeds to it. Later in 1980’s, business and social interest came 
closer and firms become more alert to their stakeholders. During 1990’s the idea of 
Corporate Social Responsibility (CSR) became almost unanimously approved and in 
2000 CSR became ultimately a significant strategic concern. Currently, the classification 
and demarcation of the social responsibility notion is still controversial. This has been 
an issue of mounted consideration on the part of several organisations like professional 
links, European and global foundations and business linkages. 

Subsequent to this universal tendency, in 2009 the Government of Mauritius executed a 
practice where CSR became mandatory in the legislation of Mauritius whereby all 
companies including banks are obliged to divert 2% of their book profits towards social 
and environmental issues. Such CSR initiatives are often thought to heighten the image 
and reputation of private companies thereby uplifting the financial performance of 
these companies. Any corporation confirming its sustainability, unavoidably conduct 
an analysis on its financial performance without ignoring the gain while engrossing a 
societal approach. Nevertheless, whether an immersion in CSR really leads to superior 
financial status or not rests a broadly open question. 

Over the preceding twenty years, various studies have stressed on the correlation of 
social responsibility and financial status of a business. However, those evidences 
provide differing outcomes about establishing the presence of an optimistic or adverse 
relationship between the societal responsibility and companies’ monetary standing. 
This thesis shows the linkage between CSR and the financial performances of private 
companies taking into consideration the legislature of 2% compulsory of book profits as 
an independent variable that is the legal aspect in the multi-regression model. Also, this 
is an open area for further researches in the Mauritian context since there are very few 
researches carried on in this field. 
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This evidence has twofold goals, firstly analysing the influence of corporate social 
responsibility and secondly, its linkage to the corporate financial performance through 
a multiple-regression model. This an area of research which has not attracted attention 
in the Mauritian context. Hence, this project will help in contemplating the gap in this 
respect. Despite the contribution of existing studies, this research would provide for the 
opportunity of improving future analysis. 

The objectives of this paper will also be to change the hostile view held by most 
Mauritian private firms on the CSR programme (in case of positive correlation between 
CSR and  corporate financial performance which is the most possible outcome). In fact, 
they will regard CSR more as a competitive tool which they can use to enhance their 
performance rather than a financial burden thereby benefitting both shareholders and 
society as a whole. In case of negative correlation, the government will be able to use 
CSR as a regulatory tool by exempting the troubled companies from social and 
environmental obligations in case of financial distress. Determining the nature of the 
relationship will undoubtedly benefit the domestic financial system. Besides, the results 
will equally help to evaluate the legislation pertaining to mandatory CSR contribution 
brought around by the Mauritian Government. Consequently we will be able to figure 
out whether such legislation is in the interests of the society only or it brings combined 
benefits to both firms and society as a whole. 
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Abstract 
 
Fraud has increased significantly over the years and it has become a worldwide 
phenomenon. Many companies suffered significant losses in the past and the situation 
is expecting to worsen particularly with technological advancements. Auditors are 
considered since long time as the major control layer in organisations to detect and 
prevent fraud. However, the audit function has shown its limitations in detecting and 
preventing frauds as evidenced by the numerous financial scandals. Auditors are, 
partly or wholly, blamed to have failed in their duty to detect or prevent fraudulent 
activities. On the other hand, auditors claim that they have always acted within the 
scope of the audit which is not to detect fraud but to identify the possibility of fraud. 
This is an on–going debate which has led to what is known as the expectation gap. 
Forensic accounting has become a worldwide blessing today. It is regarded as the 
function that will really bridge the gap. Forensic accounting is defined as the 
application of financial accounting as investigative skills to a standard acceptable by the 
courts to address issues in dispute in the context of civil and criminal litigations 
(Manning, 2005). Forensic accountants are investigative accountants, also known as the 
digger of fraud (Crumbley, 2003). They are being praised by the economic and business 
actors, in particular government and investors, as the last resort to fight against fraud.  

It is believed that the efficiency and effectiveness of forensic accountants depend 
primarily on the academic skills of forensic accountants. This is supported by the 
existing education curriculum in forensic accounting. However, there is another school 
of thought who believes that forensic accountants should not only possess the required 
academic skills, but of equal importance, they should also be well equipped with 
interpersonal skills. This is a debate that would be of interest to different stakeholders 
as little research is found on this dimension in literature.  
 
Objectives: this study attempts to explore an innovative and a more integral approach 
to the coverage of forensic accounting education and as such fill the gap in existing 
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literature. This will aims to address the importance of interpersonal skills with a view of 
developing an integrated framework in forensic accounting. 

Methodology – Broadly defined by Denzin (1978) as ‘the combination of methodologies 
in the study of the same phenomenon’, triangulation is the main technique adopted in 
this research. This technique is in line with Tsang (1998) who employs both semi-
structured interviews and questionnaires in this study. In particular, the examination of 
the role of FA involves several facets as described in the research aims, which each have 
to be analysed to arrive at appropriate conclusions.  Campbell and Fiske (1959) who 
establised the idea of ‘ multiple operationism’, further argued that more than one 
method should be used in the validation process to ensure that the variance reflected is 
that of the trait and not of the method. Thus if the conclusions from each of the methods 
are the same, then validity is established. This element of triangulation is therefore 
directly linked to this research which uses combines the use of quantitative and 
qualitative methods to answer the research questions posed. Combining methods 
therefore seems an appropriate way to identify and represent the issues being 
investigated. 
 
Originality – This study contributes to the literature by focusing on the importance 
forensic accountant competence, knowledge and interpersonal skills in view of 
designing an improved education curriculum. 
 

Keywords: Fraud, Forensic accounting, education curriculum. 
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The neoclassical growth theory (Solow, 1956) stipulates that capital accumulation drives 
economic growth, up to the optimal level of capital stock per worker. There have been a 
considerable number of studies on the contribution of FDI to economic growth (Borensztein 
et al., 1997; De Mello, 1999) but empirical evidence has been mixed. FDI is also considered 
to be more than just capital since it contributes to better technology, know-how and 
management skills (Kokko, 1992; Aitken and Harrisson, 1999). Thus, since FDI is considered 
to be a key determinant to the development and growth of a country by some studies, it is 
of great importance to determine its impact on domestic investment. Establishing whether 
FDI crowds in or crowds out local investment could have serious implications in some 
countries. 

FDI could have a complementary (crowding in) or a substitution (crowding out) 
relationship with domestic investment. On one hand, due to increased competition and 
better efficiency, FDI may replace domestic firms and deter their investment plans (Agosin 
and Machado, 2005). On the other hand, foreign investment may boost domestic investment 
by increasing demand for local intermediate inputs (Cardoso and Dornbusch, 1989) or 
through the diffusion of know-how and technology. Furthermore, the inflow of FDI can 
also ease financial constraints for some firms, especially in terms of receiving funding 
(Harrison et al., 2004). Some of the explanations for the relationship between FDI and 
domestic investment demonstrate that there are possibilities for it to be either positive or 
negative. Hence, governments need to identify the real impact of FDI so as to maximise 
domestic investment rates.  

If FDI actually crowds out domestic investment, the benefits of FDI on a country could be 
questioned since this would have long term impacts in terms of encouraging 
entrepreneurship or even nurturing this entrepreneurial spirit. This would lead also to a 
reassessment of the development effects of FDI. Understanding the link between FDI and 
domestic capital formation will lead to the formulation of policies which would favour 
investments which would boost domestic capital formation. This would also lead to 
solutions which would ensure that the optimisation of positive effects of FDI on domestic 
investment.  
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There are numerous studies which have been done to explore this relationship both at 
country and continent level. There tends to be a focus on Africa, Asian and Latin America 
since the majority of developing countries are located there. Results are quite mixed even 
for studies performed on the same continent. For example, while Adams (2009) found a 
crowding out effect in Sub-Saharan Africa, Ndikumana and Verrick (2008) found a 
complementary effect. This is also the case for other countries and continents.  

This study focuses on the impact of FDI on domestic capital accumulation in 11 
countries of the Sub Saharan Region from 2001 to 2013. The African continent is still 
considered as one of the main investment destinations for the future and analysing the 
impact of FDI on local investment in the Sub Saharan Region may give an idea into 
some of the effects of FDI for the region. Additionally, while previous studies were 
based on data from the period of 1970-1990, this study focuses on FDI after 2000.  The 
effects during these two periods may be fairly different.  Furthermore, to carry out the 
study both a Generalized Method of Moments and a Panel Vector Autoregressive 
Model are used.  The results from the PVAR suggest that a change in FDI has a very 
minimal positive effect on domestic investment. The results also point towards GDP 
also positively affecting domestic investment while a change in financial liquidity, real 
interest rate and trade openness all negatively impact domestic investment. The results 
of the GMM also imply that FDI has a positive impact on capital formation although the 
effect is considerably higher than that from the PVAR estimates. Other factors like GDP, 
trade openness and financial liquidity were found to negatively affect domestic 
investment. The GMM estimation also enabled the calculation of a coefficient to 
determine if FDI had a crowding in or crowding out effect and the results showed the 
presence of a neutral effect. This result is supported by the works of Agosin and Mayer 
(2000) and Agosin and Machado (2005). All in all, no positive or negative impact of FDI 
on domestic was observed and this points towards measures to reap the most out of 
spillovers from FDI. 
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The separation of ownership and control which results in the agency problem in 
modern business environment makes it important to adopt a suitable system of 
corporate governance. The corporate governance system is expected to oversee and 
supervise management and consequently reduce agency costs by aligning the interest of 
management with those of investors. An appropriate system of corporate governance 
ensures that management of a company makes good use of the company’s resources in 
the best interest of its owners and reports the financial situation of the company in a 
true and fair manner. Ensuring compliance with accounting standards and preserving 
reliability of companies’ financial statements are the major roles of corporate 
governance in financial reporting (Lin and Hwang, 2010). The latter argued that suitable 
corporate governance system is likely to improve quality of accounting information. 
Therefore corporate governance in Mauritius is expected to improve accounting quality 
which eventually can attract domestic and foreign investment in Mauritian firms. It is 
therefore crucial to investigate whether corporate governance has improved quality of 
accounting information of Mauritian firms. The objective of the study is to examine the 
impact of corporate governance on quality of accounting information in Mauritius, a 
Small Island Economy (SIE).  This study is the first to examine the impact of corporate 
governance on accounting quality in the Mauritian context. The study has also 
examined whether mandatory compliance to corporate governance code by Mauritian 
firms listed on the Stock Exchange of Mauritius (SEM) had significant impact on their 
accounting quality. Accounting information of 28 companies listed on SEM were 
analysed over the period 2005 to 2015 with a total of 201 firm year observations. An 
unbalanced panel data was constructed since some companies in the sample came into 
operations after 2005. Corporate governance variables were regressed on the accruals 
quality variable which has been used as a proxy for accounting quality variable. The 
study makes use of the cash flow model developed by Dechow and Dichev (2002) to 
measure accruals quality (accounting quality). The results show that there is a negative 
relationship between number of board meetings and accruals quality (accounting 
quality) of Mauritian firms. However the results also demonstrate that number of 
corporate governance meetings, size of board, percentage of independent non-executive 
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directors on board, CEO duality, number of audit committee meetings and 
independence of audit committee do not have significant influence on accounting 
quality of Mauritian firms.  The results show that most of the corporate governance 
characteristics did not significantly influence quality of accounting information of 
Mauritian firms and therefore were not consistent with existing studies. It is important 
to note that existing studies considering the impact of corporate governance on 
accounting quality is limited to large economies. Mauritius being an SIE, it can be 
argued that corporate governance variables do not significantly influence accounting 
quality of companies in such type of economy. Furthermore the study revealed that 
mandatory compliance to corporate governance code by Mauritian listed firm as from 
2010 did not significantly influence accounting quality of these firms.  
 
 
 
 
  



 
Research Week 2017 

 

263 

  

Liquidity Premium Theory and Developing Countries: An Empirical Evidence 

Sheik A.R. Bissessur 1*, N.U.H Sookia 2 and B. Jugurnath 3 

1MPhil/PhD student, Faculty of Law and Management, University of Mauritius, Réduit, 
Mauritius 

 
2Department of Mathematics, Faculty of Science, University of Mauritius, Réduit, Mauritius 

3Department of Finance and Accounting, Faculty of Law and Management, University of 
Mauritius, Réduit, Mauritius 

 
* Corresponding Author E-mail: a786_sheik@yahoo.com 

Abstract: 

‘Term structure of interest rates’ often described as the ‘yield curve’ is the relationship 
between short-term and long-term interest rates. The term structure of interest rates is 
believed to carry useful information regarding the future state of the economy. 
Furthermore, the term structure of interest rates is of great importance to financial 
economists because it provides useful information about the inter-temporal choice 
made by economic agents and sheds light on the efficiency of financial markets in 
utilising information to form expectations. To explain yields dynamics over time, four 
basic theories have been proposed: the expectations hypothesis, preference for liquidity, 
market segmentation, and, finally, preferred habitat. The expectations hypothesis of the 
term structure is one of the most intensively examined models in economics. However, 
the expectations theory usually assumes a constant term or liquidity premium and does 
not hypothesize the sign of this constant term premium unless economic agents’ risk 
preferences and investment horizons are specified. The term premium could be 
negative and the return on long-term security lower than short-term if the bond market 
were dominated by risk-averse investors with long investment horizons such as 
insurance companies acting as agents for their policy holders. If an investor is risk 
averse and has long investment horizon, he requires a higher return to invest in a 
sequence of short paper since the interest rates in the coming period are uncertain. On 
the other hand, if the investor is uncertain about his investment horizon, he may regard 
the investment in long term security as more uncertain than the sequential investment 
and hence would demand positive term premium.  
 
We, therefore, examine the evidence of the liquidity premium hypothesis in the context 
of Mauritius, a developing country, by looking at the growth of foreign assets of the 
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central bank. The growth of foreign assets of the central bank has been an important 
economic variable in the developing markets, particularly in the early 1990’s. As the 
interest rates fell down in the industrialized world, there were huge capital flows in 
search of higher returns to the newly developing financial markets. Foreign assets 
include foreign exchange reserves as well as foreign securities. Thus, an increase in 
foreign assets holdings of the central bank, ceteris paribus, would increase monetary 
liabilities of the central bank. It would mean an increase in the loanable funds and hence 
the liquidity in the financial markets. An ARMA regression model has been used, with 
spread – difference between the long and short term treasury bills – as the dependent 
variable and growth of foreign assets of the central bank as the explanatory variable. 
Three (3) different sets of spread have been used namely; 3-6 month, 6-12 month and 3-
12 month. All three spreads gave positive results with interesting insights emanating 
from the regressions. The intercept coefficient was positive meaning that the liquidity 
premium hypothesis was valid in case of Mauritius However, a few limitations need to 
be highlighted. The main one being the availability of data in the case of developing 
countries, hence restricting our study to Mauritius only. Secondly, long-term rates in 
Mauritius are not always available, hence limiting our study to the use of short-term 
interest rates only. The ultimate purpose of this study is to fill the gap in literature as 
previous related studies focused mainly on developed countries.  
 
Keywords: Term Structure of Interest Rates, Liquidity Premium Hypothesis, Developing 

Countries, ARMA Regression Model 
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Foreign Direct Investment (FDI) enhances the productivity and technology of 

domestic firms in host economies through spillover effects (Javorcik, 2008). Various 
studies have demonstrated the determinants of FDI almost worldwide, but there has 
been fewer concentrated research that has been conducted so far as whether political 
variables affect FDI. The main objective of this study is to investigate in depth the 
political determinants of FDI in Sub-Saharan Africa (SSA)  in a regional and/or 
multilateral context. It shall also deal with the impact of fiscal and monetary policies on 
FDI which is a relatively novel part in the existing literature. The paramount 
importance of political determinants influencing FDI flows in a country is supported by 
the abundant, yet brief literature concentrated in that field, as elaborated below. 

Various studies, like Barbien and Levy (1999) and Anderton and Carter (2001) 
have shown evidence how military conflict, border-related disputes and conflictual 
political interactions have dampened FDI flows. Keshk, Polling and Reuveny (2004) and 
Li and Vashchilko (2010) stress that interstate military conflicts minimizes bilateral 
investment and trade flows. Moreover, Busse and Hefeker (2007) emphasise on political 
risk and institutions and FDI. By focusing their study on 83 developing countries, they 
show that government stability, internal and external conflicts, corruption, law and 
order, ethnic tensions, democratic accountability, bureaucratic quality of the 
government matter mostly for attracting FDI. They also point out that these are political 
determinants that multinational enterprises take into consideration while investing in 
developing countries. Karuiki (2015) agrees with Busse and Hefeker (2007) and 
underline that, for some 35 African countries which are also member states in the 
African Union, there exists a negative relationship between political risk and FDI. In 
addition, Asiedu and Lien (2011) highlight in their study that for some 112 developing 
countries, democracy promotes FDI only if the host country’s total exports consists a 
minimal share of minerals and oil or natural resources. 

Institutional quality and electoral uncertainty are undoubtedly underlying 
political variables that economists study when analysing trade and investment flows in 
a country. In the same vein, Julio and Yook (2016) documents in their study that for 
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some 43 developing countries, potential foreign investors delay their investment plans 
abroad until potential uncertainty related to electoral outcomes is resolved. They also 
feature out that if a country’s institutional quality is strong, trade openness is large and 
all economic conditions are favourable, then host countries experience a lower impact of 
electoral uncertainty on FDI flows. 

There is an upcoming wave of literature that brings clarity about government 
policy as part of political determinant and FDI flows. Wisniewski and Pathan (2014) 
observe that foreign investors are more reluctant to locate their multinational 
enterprises in countries which spends excessively in military spending and those 
governments who have remained in power for a prolonged time period. Goodspeed, 
Martinez-Vazquez and Zhang (2006) observes for some 47 developed and developing 
countries that low taxes, low corruption and high government expenditure associated 
with high infrastructure index contribute to more FDI. Similarly, Azemar and Delios 
(2008) observe that an increase in the quantity of public goods and quality of public 
governance magnify FDI. Furthermore, Gorg, Molana and Montagna (2009) 
demonstrate that social expenditure and tax rate are important determinants in 
explaining FDI flows and as such tax revenues collected and invested in social welfare 
state policies are highly valued by multinational companies. 

Based on the works of Doucouliagos and Ulubasoglu (2008), Havranek and 
Irsova (2010) and Iamsiraroj and Doucouliagos (2015), a META analysis will be 
conducted on all studies that have been centered on the political and economic 
determinants of FDI. Following that, a meta regression will be run and then I shall 
embed those significant and relevant variables derived from the META analysis in my 
new framework which I shall develop in the case of Sub-Saharan African economies. 

 
Keywords: FDI, Political determinants, Government policies, Sub-Saharan Africa 
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          Abstract: 

This study analyses the structure of FDI inflow in different sectors of the Mauritian 
economy. While undertaking this investigation, we primarily allow interaction of FDI 
with exchange rate and exchange rate volatility and with other equally important 
macroeconomic variables such as trade openness, human capital, GDP, wages and 
salaries, gross capital formation and inclusion of a dummy variable to assess the 
Mauritian Corporate Income Tax (CIT) reform of 2007. The real exchange rate index of 
the Mauritian rupees is calculated with respect to the US dollar by taking into 
consideration the price differential of Mauritius with USA so as to reach a simple 
measure of the exchange rate index. The approach in this investigation follows the 
purchasing power parity (PPP) approach which defines real exchange rate as the 
nominal exchange rate (NER) of the MUR/USD multiplied by the ratio of price level in 
the USA to the price level in Mauritius. The NER defines the amount of local currency 
required to purchase a unit of US dollar. Thus, a rise in the index represents the 
nominal depreciation of the local currency while a fall represents a nominal 
appreciation in the local currency. On the other hand, a Generalised Auto Regressive 
Conditional Heteroskedasticity (GARCH) process was used to estimate the exchange 
rate volatility. Sectors classified as manufacturing, financial, construction, real estate, 
tourism and telecommunication, are considered. While collecting data, the 
classifications of industries were periodically checked to keep track of any changes in 
the economic structures of sectors. It was further noted that as from December 2012, the 
industrial classifications in place in Mauritius were according to the National Standard 
Industrial Classification (NSIC) Revision 2 which in turn is based on the United Nations 
Standard Industrial Classification (ISIC) of all economic activities Revision 4 2008. 
Previous classifications used were according to NSIC Revision 1 which was itself based 
on ISIC Revision of 1990. Indeed, the present study takes full consideration of the 
significant changes brought by ISIC Revision 3 to the classification of the activities 
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belonging to the General Government sectors and their relevant group activities. Using 
semi-annual data spanning from 1990 to 2015, the cointegration bound test reveals a 
systematic long-run relationship between the set of variables. This justifies the use of an 
ARDL model. While exchange rate and exchange rate volatility have negligible impact 
on FDI inflow in the short run, the ARDL results show that a real depreciation of the 
Mauritian Rupee against the US dollar over the last decades has been beneficial as it has 
consistently enhanced FDI inflow in various sectors. Besides, there is evidence that 
investors in the construction, real estate and telecommunication sectors, as compared to 
the financial and manufacturing sectors, are more affected by exchange rate volatility. 
The ARDL model also suggests that investors are particularly concerned with 
infrastructure capital, trading opportunity and human capital, mostly when it comes to 
labour intensive industries such as manufacturing, construction and tourism. 
Additionally, the significance of the FDI lag values in the restricted Error Correction 
Model (ECM) confirms the presence of short run dynamism in FDI inflow modelling.  

 

Keywords: FDI, Mauritius, Exchange rate, Exchange rate volatility and Sector-wise 
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Using Economic Fundamentals as Determinants for Explaining Changes in Land 
Prices in Mauritius 
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Abstract: 

This study is being done to find and understand the evolution of land prices in 
Mauritius over the past thirty years. With the aim of establishing the main underlying 
factors which could be at the origin of price fluctuations. The trend in the Mauritian real 
estate market over the past decades has been one where people essentially purchase 
land for the following main purposes: residential, commercial, farmland and 
investment. Depending upon the land use, different factors will be affecting land prices. 
In this study, the focus will be on residential land price. The basis of this study will be 
the Neoclassic economic theory, which purports that individuals behave rationally and 
usually maximize their expected utility. In such an economy, individuals will consider 
economic fundamentals when setting their demand and supply in the land market. 
Therefore the main factors affecting residential land price should be economic 
fundamentals. The study will try to assess how economic factors such as interest rate, 
income, unemployment, population and construction costs will be affecting land prices. 
The originality of this study is due to the fact that the Mauritian land market has not 
been studied and there is no database which illustrates the evolution of land prices over 
the past decades. 

There exists quite an extensive literature on how macroeconomic variables affect real 
estate prices, especially housing prices (Iacoviello and Neri, 2010; Mikhed and Zemcik, 
2009; Davis and Heathcote, 2005; Goodhart and Hofmann, 2008). The literature on 
factors which influence land prices is more limited; where the factors affecting land 
prices are mainly differentiated as factors affecting residential land prices and farmland 
prices (Manning, 1989; Davis and Heathcote, 2007; Davis and Palumbo, 2008; Clapp and 
al., 2002). In past researches, the following fundamental determinants of housing prices 
have been used, namely per-capita income, interest rates, inflation rate, population and 
demographic factors (Mankin and Weil, 1989; Poterba, 1991; Malpezzi, 1999; Gallin, 
2003; Case and Shiller, 2003). According to Davis and Heathcote (2007), the factors 
which affect housing prices will also be strongly affecting land prices. Lui and al. (2013) 
demonstrated that land prices are mainly affected by changes in macroeconomic 
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variables. The dynamic effect of economic fundamentals on housing prices has also 
been studied, in particular by considering the impact of the fundamentals on a regional 
basis (Malpezzi, 1999; Jud and Winkler, 2002; Deng and al., 2009; Bramley and 
Leishman, 2005; Panagiotidis and Printzis, 2015; Oikarinen and Engblom, 2016). 

To carry out the study, yearly data for land prices will be collected from twenty five 
regions of Mauritius over the period 1988-2017. Data for the economic factors will also 
be collected over the same time period. A dynamic regression approach will be used on 
time series data which is average land prices in Mauritius to discern how the latter is 
affected by changes in economic fundamentals. Further a dynamic panel data 
regression method will be applied to assess how the economic factors affect land prices 
on a regional basis. This study will enable an in-depth analysis of the extent to which 
particular economic factors explain changes in land prices.  

Keywords: Land Price, economic fundamentals, Mauritius, Neoclassic theory  
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Abstract 
 
The basis of value creation has shifted from tangible factors of production towards 
intangible resources such as intellectual capital (IC) (Grant, 1996). IC is identified as an 
important strategic asset which provides sustainability and yields better performance.It 
is rapidly becoming a very important measure of the company's future performance 
and is considered as a dynamic value concept which positively affects the 
organizational performance (Bontis, 1998).The link between organizational performance 
and intellectual capital is becoming more and more an interesting issue, due to the level 
of globalization of whose outcomes are privatization and deregulation of markets, 
aggressive competition and the ever-rising expectations of customers. It also gives rise 
to the view that the organizations which possess skilled, creative, and distinctive 
knowledgeable employees along with supportive organizational structures and 
systems, and maintains cordial customer relations contribute in achieving superior 
organizational position. Among the most debated areas in IC has been the association 
between IC and firm performance, but a lack of understanding and consensus still 
remains as a major issue. Hence, it is important to understand to what extent 
intellectual capital is efficiently utilized by specific sectors in creating value for 
organizations (Kamath, 2007). This paper therefore aims to address the research gap by 
reviewing the empirical literature and determining how IC are related with firm 
performance.It seeks to determine if IC systematically influences firm performance by 
gathering the findings of empirical studies from 1998 to 2016 that where conducted in 
intellectual capital perspective. The main objective of this empirical review is to confirm 
that intellectual capital is indeed a fundamental and decisive determinant for 
organizational success. Our review concludes that there is one robust finding that 
emerges from this literature: Intellectual Capital is positively and significantly 
associated with organizational performance and may be used as a source of sustainable 
competitive advantage. It empirically confirms that intellectual capital plays an 
important role in the organizational performance and is considered as a fundamental 
knowledge based resource for any kind of organization. It has attempted to confirm the 
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theoretical underpinnings that there exist a link between IC and firm performance and 
that the greater the investment in intellectual capital, the better the performance. The in-
depth review of literature in this context shows that efficiency can be improved by 
investing in human capital, structural capital and financial capital. The empirical review 
also provides evidence that investors place higher values on firms with better 
intellectual capital efficiency which in turn yield greater profitability and revenue 
growth. The findings of this paper will thus contribute towards a better understanding 
and confirmation that intellectual capital is the fundamental and crucial asset for 
organizational success and survival. 
 
Keywords: Intellectual Capital; Firm's Performance; Empirical Studies 
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Abstract: 

Exchange rate management has become one of the most crucial international 
macroeconomic issues and has been subject to many theoretical and empirical studies in 
the last decade. Despite the importance of exchange rate in sustaining economic growth, 
especially in Sub-Saharan African (SSA) countries, empirical analyses in these countries 
are sparse. Research done on the determinants of exchange rate in these countries 
remains more fairly limited. Without doubt, most governments care about the 
equilibrium of the exchange rate of their currency. Thus, it is important to understand 
the factors that cause developments in the exchange rate. Hence, this study aims at 
investigating the determinants of the real effective exchange rate in selected SSA 
countries. To this end, our objectives are twofold. In the first place, we focus on the 
determinants of the real effective exchange rate in a sample of sixteen SSA countries 
(Botswana, Cameroun, Central African Republic, Ethiopia, Ghana, Kenya, Madagascar, 
Malawi, Mauritius, Niger, Nigeria, Senegal, South Africa, Sudan, Uganda and Zambia). 
The second objective deals with the determinants of the real effective exchange rate in a 
panel of eight least developed countries within our sample (Central African Republic, 
Ethiopia, Madagascar, Malawi, Niger, Sudan, Uganda and Zambia). In particular, we 
propose two different models to examine the determinants of the real effective 
exchange rate in these two samples using a panel estimation technique and annual data 
spanning from 1980 to 2013. After some preliminary tests, we find that our models 
consist of a mixture of both I(0) and I(1) variables. In other words, some of the variables 
included in the models are stationary at level while some become stationary after taking 
first differences. As such, we employ the panel autoregressive distributed lag (ARDL) 
model for further investigations. Within this framework, both the short-run and long-
run dynamics have also been captured. For our sample of sixteen SSA, the results show 
that in the long-run, the real effective exchange rate is significantly influenced by terms 
of trade, trade openness, real GDP per capita, investment and inflation. In particular, a 
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rise in terms of trade, real GDP per capita and inflation lead to the appreciation of the 
real effective exchange rate: a one percent increase in terms of trade, real GDP per 
capita and inflation cause the real effective exchange rate to increase by 0.41 percent, 0.4 
percent and 0.14 percent respectively, while an improvement in trade openness and 
investment to its depreciation: a one percent increase in trade openness and investment 
cause a decrease of 0.3 percent and 0.2 percent respectively in the real effective 
exchange rate. However, in the short-run, our findings indicate that the effects of only 
two of these variables - trade openness and inflation - are significant. Both are 
associated with the depreciation of the real effective exchange rate. A one percent 
increase in trade openness and inflation lead to a decrease of 0.35 percent and 0.02 
percent respectively in the real effective exchange rate. On the other hand, for our sub-
sample of least developed countries, the findings reveal that in the long-run, the real 
effective exchange rate is influenced by terms of trade, trade openness, real GDP per 
capita, investment and net foreign assets. In particular, terms of trade, real GDP per 
capita and net foreign assets lead to the appreciation of the real effective exchange rate 
in these countries while trade openness and investment both contribute to its 
depreciation: a one percent increase in terms of trade, real GDP per capita, net foreign 
assets cause an increase of 0.38 percent, 0.7 percent and 1.16 percent respectively in the 
real effective exchange rate while a one percent increase in trade openness and 
investment lead to the depreciation of the latter by 0.45 percent and 0.3 percent 
respectively. Furthermore, in the short-run, the results indicate that a one percent 
increase in trade openness and net foreign assets cause the latter to decrease by 0.23 
percent and increase by 0.32 percent respectively. The research findings can form the 
basis of policy measures developed by the respective governments on capital and 
exchange rate controls in order to keep the currency of these countries in equilibrium. 
Consequently, this can help in creating a better investment environment, and enhance 
their international competitiveness. 

 

Keywords:  Real Effective Exchange Rate, Determinants, Sub-Saharan Africa, Panel 
ARDL 
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Abstract: 

To increase inward foreign direct investment (FDI), policy-makers increasingly resort to 
the ratification of double taxation treaties (DTTs).  ‘One of the most visible obstacles to 
cross border investment is the double taxation of foreign-earned income.’ (Egger et al.: 
2004).  However the effectiveness of DTTs in inducing higher FDI is still open to debate, 
as the empirical evidence of past studies is inconclusive.  Various papers have 
investigated the impact of bilateral tax treaties on FDI using macro and micro data, but 
their findings are not clear cut and often point to insignificant or negative effects.  The 
problem which will be addressed in this research is whether the conclusion of a DTT 
leads to more bilateral FDI between the two respective countries.  “Do double taxation 
treaties increase foreign direct investment to developing countries?” of Neumayer 
(2006) is the first study that shows that developing countries, which have signed a DTT 
with the US or several DTTs with significant capital exporters, do actually gain higher 
FDI in total. The study made use of fixed-effects estimation, using data on outbound 
FDI stocks for the period of 1970 to 2001. Yet, Neumayer (2006) also deduced that the 
DTTs were successful only in the Middle-income group and not in the Low-income 
developing countries.  Peter Egger, Mario Larch, Michael Pfaffermayr and Hannes 
Winner (2006) investigated on “The impact of endogenous tax treaties on foreign direct 
investment: theory and evidence”, using bilateral OECD outward FDI for the period 
1985 to 2000, to see the effect of tax treaties on outward FDI stocks. The effects of two 
years preceding and two years after the treaty conclusion, was reviewed.  They used a 
model to see how factor endowments configurations affect the countries advancement 
in welfare when effecting a tax treaty.  Different matching estimators were employed, 
focusing on the differences-in-differences one, to show a substantial negative effect of 
newly realized tax treaties on alterations in bilateral OECD outward FDI.  The influence 
was between -15 percent and 20 percent, according to most estimators, reaching a 
maximum value of -31 percent. 
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There have been growing uncertainties in the past few years around the benefits 
initially associated with DTTs especially those signed by Sub-Saharan African countries 
(almost 300 tax treaties in force in the region under study) by investigating the FDI 
impact of the treaties. The rationale of the study is to enrich and extend the 
understanding of the impact of DTTs on FDI to Africa.  The data set will cover countries 
(Home countries) having signed five or more treaties with sub-Saharan African 
countries (Host countries for FDI) and will focus on the period 1990 to 2016. An 
econometric analysis will be conducted.  

Keywords:  Tax treaties, FDI, Sub-Saharan Africa, developing countries, bilateral  
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Abstract: 

The banking sector, residing at the very heart of any financial system, represents one of 
the very first financial service that has evolved from history and regulating such a core 
component is primordial. The United States subprime mortgage crisis which then led to 
the 2007-2009 global financial crisis of colossal magnitude bears testimony to the risks of 
nurturing flexible, improper or silent regulation in the  banking sector. Nevertheless, 
the evolution of information technology has changed the basics of banking business and 
made it even more challenging to legislate such a dynamic sector.  
 
This paper aims at analysing the challenges that information technology poses for the 
banking regulation. It reviews and considers the available literature and legislation of 
three specific areas namely internet banking, mobile banking and cryptocurrencies so as 
to demonstrate the risks thereby associated. It is demonstrated that these areas, if not 
properly regulated, represent latent sources of risk for the whole financial system.  
 
Today, banking occurs without the need to go to the bank office, banking happens with 
the click of the mouse, from your home IT device, be it from the computer, laptop, tablet 
or mobile phone. We tend to judge that such banking is easy and to the reach of 
everyone, especially when it can be done at any time of the day but we have to pay a 
price for all these advantages. The price is paid in terms of risk of abuse, lack of 
protection for the consumers as well as threats to the financial stability of the centre. 
Thus, these consist of real challenges to the banking regulators, though they might be 
adhering to international standards like the Basel Core Principles, amongst others.  
 
The first area explored is internet banking, which refers to banking services offered by 
institutions on the internet through intelligent devices. The medium used is completely 
different as the bank officer is replaced by the interface; not only different but also 
much more risky and open to being used inadvertently. Additionally, the means of 
securing the device fall sometimes outside the purview of legislations.  
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The second area explored is mobile banking which includes mobile payments, i.e. 
payments effected through a mobile communication device. These payments can come 
from bank-led and non-bank-led models. Though gaining in popularity, this method of 
banking can prove to be very dangerous, especially in situations where the mobile 
device is lost or has multiple users.  
 
The third area of concern of this paper relates to cryptocurrencies, of which the most 
famous one remains the bitcoins. Are we getting into an era where soon coins and 
banknotes would be antiques and have the same status as the cowrie shells of the 
Empire era? Bitcoins, are described, by some, as the money of the future. However, it 
represents serious challenges to be regulated as it sheds away several characteristics of 
money as we know it today. For example, bitcoins are no more tangible. Worst, it gets 
virtual and is defined as a peer-to-peer electronic cash system which is neither covered 
by the current legislative framework nor does it fall within the realms of control of the 
central bank, nor can we peg bitcoin value to a current standard like gold.  We strongly 
doubt therefore the possibility that bitcoins will be able to replace the traditional monies 
used.  
 
One challenge, common to the three areas under scrutiny resides in the fact that it will 
take time to go really international especially when we fully agree that internet access is 
almost unknown to many regions of some developing and least developed countries. 
 
It is an accepted fact that the banking industry needs to adopt the latest innovative 
technologies and to put these at the service of its customers. Still, it remains crucial to 
ensure that these are offered in a secure, orderly and regulated environment which will 
uphold the soundness and stability of the whole financial system. 

 

Keywords: Banking, Regulation, Internet banking, Mobile banking, Cryptocurrencies. 
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ABSTRACT 

The provision of microfinance services stretches back for several thousand years ago. It 
has existed under various forms, notably informal lending, for countless centuries. 
However, a more structured version was initiated by Prof. Muhammad Yunus, 
renowned as the guru of microfinance. He earned the Nobel Peace Prize in 2006 and the 
Presidential Medal of Freedom in 2009. Microcredit earned a global recognition when 
the UN proclaimed 2005 as the Year of Microcredit. Microfinance became widely 
recognised for its socio-economic impact and its overall promise to combat poverty by 
serving the low-income households1. Its mission is to help enterprising the poor, thus 
creating small traders and micro-entrepreneurs. Likewise, it has been a revolutionary 
tool in empowering women. All in all, it has helped achieved two of the eight 
Millennium Development Goals of the UN (Greeley 2006). Microfinance and 
microcredit are often used interchangeably. 

After Asia Pacific, Sub Saharan Africa is set to prove itself in the field of microfinance. 
In fact, it has reported some success stories among the poor African farmers in Ghana, 
the women seamstresses in Kenya and Uganda. MFIs started cropping up to provide for 
the needs of the ‘outcast’; those that the formal financial system has failed to assist. 
MFIs have been channelling capital to small entrepreneurs and the rise in financial 
intermediation is expected to bring positive waves on economic growth in the same 
region. We recognise that SSA has recorded positive growth over the last decade but 
poverty and income inequalities are still eminent issues. Growth has to be inclusive and 
one to achieve that is through microfinance.  

The focus of this research lies in determining the impact of microfinance on economic 
growth in 20 SSA countries that enjoy a relatively significant microfinance industry2 for 
a 15-years’ time-frame (2001-2015). Ample literatures explain the importance, strategies 
and effectiveness of microfinance in reducing poverty (Schreiner, 1999) and 

                                                            
1 See ‘The Microfinance Promise’, Morduch 1999 

2 Microfinance Information Exchange 
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empowering women (Kato and Kratzer; 2013). However, we lack adequate empirical 
tests of theory and impact evaluations to support the established literatures. We point 
out that our research seeks to find an impact, and not causality between microfinance 
and economic growth in the 20 selected SSA countries. Indeed causalities seem quite 
far-fetched (Ahlin et al., 2010). Moreover, microfinance is considered to be in its early 
stages in the SSA region and our aim is to contribute empirical evidences about 
microfinance and economic growth in the same region. 

This study attempts to analyse the impact of microfinance on economic growth in Sub-
Saharan Africa, focussing on the microcredit aspect. Both Static and Dynamic panel 
regression techniques were employed to estimate the impact of microcredit; Gross Loan 
Portfolio and Microfinance Outreach together with other control variables; Foreign 
Direct Investment, Gross Capital Formation, Trade Openness and Inflation Rate on our 
predictor variable i.e. Economic Growth. These control variables are added to 
administer for the variability in our dependent regressor. Data for 20 countries from 
2001 to 2015 were retrieved.  

The findings from the Static and Dynamic spheres depicts that Gross Loan Portfolio, 
which stands as a proxy for the level of Microcredit, has a significant and positive 
impact on Economic Growth. The coefficients for the main regressor depict 0.31 percent 
and 0.15 percent change in Economic Growth as tested under the Static fixed effect and 
Dynamic second difference GMM respectively. However, the percentage population of 
microfinance users remains insignificant under both dimensions as indicated by the 
Microfinance Outreach variable coefficients and p-values. Since the outcomes reports 
mixed results, we ascertain that the overall significance of microfinance should not be 
overemphasized in the pursuance of sustained economic growth in SSA. While 
coverage remains concentrated in countries with matured financial sector like Nigeria, 
Kenya and South Africa, other SSA republics such as Mali, Benin or Burkina Faso may 
not be benefiting from microfinance with regards to improvement in economic growth. 
So, we again confirm that the provision of microfinance is disconnected from the 
domestic economic of the whole SSA region. 

As for the macroeconomic controls variables, they altogether posit mixed effects. While 
FDI and Trade Openness move from significant to insignificant regressors, the impact 
of domestic investment, as represented by Gross Capital formation positively 
strengthens, from the Static fixed effect to the two-step GMM. Notably, the persisting 
negative coefficient values of Trade openness imply it has an inverse relationship with 
Economic Growth. We also witness that the Rate of Inflation remains a negative and 
statistically insignificant explanatory variable to Economic Growth in both statistical 
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magnitudes. Khadraoui (2012) also discovered a negative relationship between growth 
and Inflation under the Static as well as Dynamic Model though his results were 
significant. The insignificance of our inflation variable is associated with the exclusion 
of high inflation-rate countries from our sample. At last, we rest our case on the 
underlying observation that Economic Growth is the main contributor to its own 
success in our selected sample. Conclusively, microcredit and domestic investment 
report positive links to economic growth under the GMM model as well, illustrating 
that they do not only precede growth and output level of the countries but also follow 
growth. 
 

KeyWords: Microfinance, microcredit, economic growth 
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Abstract: 

Escalating pressures caused by climate change give today’s tourism stakeholders a 
blurred picture about the future of coastal tourism in Mauritius. As per coastlearn.org 
(2017), most holiday makers choose the sea (63%) while other main types of destinations 
are the mountains (25%), cities (25%), and the countryside (23%). Coastal Tourism 
which focuses on a combination of sea environment and surrounding lands, are today 
at stake due to harsh impacts of climate change on the rich sea biodiversity and its 
environs. Sand erosion, bleaching of corals and movement of sea creatures are some of 
the visible impacts of rising temperatures as a result of climate change. Therefore, why 
not develop the off coast tourism sector which has so far been seemingly undermined?  
 
Until recently, there was earlier not much focus on tourism research related to 
mountains or hill destinations, countryside or cities. Some evidences of off-coast 
tourism development noted around the world and some in Mauritius are: 1) The 
emergence of shopping malls with connected hotels, 2) The rise of ‘domaines’ with 
logging facilities, 3) Agro-tourism growth, 4) Expansion of wine routes, 5) Promotion of 
trail events in mountains, 6) Enforcement of coastal zone development, 7) Driving up of 
coastal hotel prices, 8) Banning of operation licenses to new coastal hotels amongst 
others. When some stakeholders believe that these measures are way too harsh, others 
firmly state that if coastal tourism development is continued and allowed, then tourist 
and proponents of the latter will be destroying this part of the industry, lovingly to 
death. As such, the right balance is needed between off-coast and coastal tourism 
development in order to maintain the beauty of the Mauritian Tourism and 
Hospitability Sector.  
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However, the question still stays as to how to develop the off-coast tourism for it to 
sustain in the future because this can either directly or indirectly create huge internal 
competition in Mauritius between supporters of coastal tourism development and 
promoters of off-coast tourism development. Considering the above, it implies that the 
micro marketing environment has to be supportive towards each other so as not to have 
opposing forces where eventually the effect will be null or that only one of the 
stakeholders win this so-called battle of tourism development. Moreover, if off-coast 
tourism is advanced, it should not reach a point where after few years, only harm and 
destruction of the nature and its surroundings are noted. There should be consideration 
for sustainable off-coast tourism development.  
 
This paper attempted to answer the below questions: 1) What harms have been done to 
coastal tourism due to climate change, 2) How can off-coast tourism development be 
valued and promoted, and 3) What challenges lay ahead of promoters of off-coast 
tourism development. This paper adopted the integrated literature review method  
while adopting a funnel approach to identify through secondary data, global off-coast 
tourism development and eventually narrowing down to evident off-coast tourism 
expansion in Mauritius; the local data also supported by in-depth interviews with 
developers of off-coast tourism in Mauritius. Eventually, this paper is one of the steps to 
discover about the potential of off-coast tourism development as an aid to the 
degrading potential of coastal tourism due to climate change. 

 

Keywords:  Climate, Coastal, Off-coast, Tourism, Mauritius.  
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A review of frameworks of the 21st century skills: Lessons for Mauritius 
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Abstract: 
 
Introduction 

Workplaces are becoming more challenging, sophisticated and complex requiring 
people with varying skills sets who are ready to adapt to changing working 
environment. With phenomena like globalisation and technological innovations, 
workplaces introduce various types of innovative products, technologies and processes 
which impact the degree of job complexity and required set of skills in a broad 
continuum. Skills are defined as a combination of factors resulting in ‘competent, 
expert, rapid and accurate performance’, which can be equally applicable to manual 
operations and mental activities (Welford, 1968). People need various skills to cope with 
the changes of the knowledge society to be successful workers, including academic 
knowledge and, technical expertise. The skills are typically developed at schools and 
education models have traditionally focused on content for core subject areas (i.e. 
Science, Technology, Engineering and Mathematics) and eventually assessing this 
content knowledge with examinations and tests. Today employers look for more cross-
cutting abilities (often called employability skills, readiness skills, core skills, career 
readiness skills, transferrable skills).  
 
National Research Council workshop clustered various 21st century skills into the 
cognitive, intrapersonal, and interpersonal domains (National Research Council, 2011a). 
In that workshop, Bedwell, Fiore, and Salas (2011) proposed that interpersonal 
competencies are those used both to express information to others and to interpret 
others’ messages (both verbal and non-verbal) and respond appropriately. After further 
research in this field,  employability skills frameworks emerged categorised under 
different themes coined as Employability Skills, (Occupational Information Network) 
O*Net Skills and 21st Century Skills amongst others. 
 
21st century learning frameworks 

The 21st century skills being high on the agenda in the international landscape have 
been structured in frameworks though there are many similarities and overlapping. 
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These frameworks have been embedded and reinforced in learning systems and more 
emphasis is being put to developing such skills among employees and new entrants to 
the labour market. The challenge is how to inculcate these skills among the Y or Z-
generation. Outcomes desired within the 21st century learning frameworks include 
learning traditional school subjects and contemporary content themes in combination 
with the interdisciplinary 21st century themes.  
 
North Central Regional Educational Laboratory (NCREL) classifies a list of broader 21st 
century skills as achieving 21st century learning through digital age literacy, inventive 
thinking, effective communication and high productivity. The Partnership for 21st 
century skills identifies six key elements for nurturing 21st century learning namely: 1) 
emphasize core subjects, 2) emphasize learning skills, 3) use 21st century tools to 
develop learning skills, 4) teach and learn in a 21st century context, 5) teach and learn 
21st century content, and 6) use 21st century assessments that measure 21st century 
skills. 
 
Objective and methodology 

The purpose of this paper therefore is to identify and compare the frameworks that 
exist in the context of development of a workforce that is ready to face the changing 
world. It could also provide some pointers to improve the existing frameworks of our 
learning systems. To this end, a comprehensive review has been undertaken by 
sourcing relevant literature and systematically exploring typologies and frameworks 
related to 21st century skills.  
 
Implications  

These findings can have practical implications, by providing a basis in developing 
frameworks for the development of 21st century skills across the various education and 
training. 

 

Keywords:  Skills, employability skills, core skills, career readiness, transferrable skills 
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Abstract: 

The study ‘A case evaluation of the impact of knowledge creation process on Mauritian 
business’ firstly aims at defining the concept of the knowledge creation in business in 
the local context.  It identifies the creation of such knowledge in a university by firstly 
explaining how such an institution develops business curricula by relying on current 
business literature, business trends and the economic environment.  It then questions 
whether the knowledge created in learning impacts positively or not on businesses.  The 
other situation might be that knowledge creation needs to be further developed by the 
learner at the time when he is recruited and adjusts himself to the needs and 
requirements of the job. A novel approach in knowledge creation in Mauritius states the 
existence of tailor-made collaborative training through focused knowledge that the firm 
needs by requesting the university to provide such training for the immediate needs of 
the industry.  
 
The study’s significance emphasises that the process of knowledge creation in business 
is often overlooked in Mauritius because the market mainly needs employable people 
that it expects to have from the university. Training or learning institutions do offer 
trained graduates to the job market in a knowledge creation process of their own but do 
these match the industry needs or are they adequate in fostering competitiveness?  
Where does such knowledge creation come from and how is it internalised?  Finally, is 
it sufficient to say that tailor-made learning provided under industry-university 
collaboration offers significant knowledge creation? What are its benefits gained? 
 
Regarding the research background, Nonaka et al (1994) proposed the theory of 
organisational knowledge creation, which they defined as the process that 
organisationally amplifies the knowledge created by individuals and crystallises it as 
part of the knowledge system of an organisation. They stated that the process is a 
never–ending spiral of tacit and explicit knowledge through four modes of knowledge 
conversion: i.e., socialisation, externalisation tacit, combination, and internalisation. At a 
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later stage, it was argued that while new knowledge is developed by individuals, 
organisations played a critical role in articulating and amplifying that knowledge. 

The research focused on tertiary level students, studying at the Université des 
Mascareignes, who were about to leave the university or were already in their initial 
years at work.  A sample of 30 students was considered as it was classified in three 
groups of equal size.  Firstly, university students were interviewed regarding their 
perception of knowledge creation at the university.  Secondly, a selection of ten 
graduates already working were asked to comment on the knowledge creation process 
while being at work.  Thirdly, a sample of students following a joint UdM and MEXA 
programme were assessed on the reliability and effectiveness of knowledge creation 
through their training. 

The findings were case analyses through qualitative research questions.  Knowledge 
creation in business was identified in three ways.  It was seen that university students 
actually reading for business courses claimed that their learning curricula, though bulky 
and demanding, helped them earn the appropriate knowledge that they could apply at 
work.  Students who were at work, just in their initial years after graduation, explained 
that necessary adjustments had to be made depending on job requirements.  Students, 
usually mature and working, following a joint UdM-MEXA course revealed that 
knowledge creation was two-way and that their socialisation, externalisation and 
internalisation were very appropriate for the job needs. 

This research focused on the classic model of knowledge creation that has become a 
world-known taxonomy in evaluating knowledge creation in business.  It is seen here 
that knowledge creation is more substantive when the workplace develops learning 
curricula alongside with the university in question.  Student’s experience at work is 
suitable in creating knowledge because there is both evidence of internalisation and 
externalisation.  Finally, universities create lesser knowledge since this is still not really 
validated both tacitly and explicitly where the ratings were weak. 

 

Keywords:  Knowledge creation, case analyses, tacit and explicit knowledge, dynamics. 
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Abstract 

Nowadays technology is omnipresent and an integral part of everyday life. While 
technology makes it possible to have various types of treatment for almost all kinds of 
health problems, it can also seriously affect the extent to which a patient will adhere to a 
particular treatment. Because patient compliance is a determinant of the treatment 
outcome, it is therefore essential for the medical staff to know and understand how 
technology can cause patients to rightly or poorly adhere to their treatment so that 
necessary measures can be taken accordingly. The primary aim of this research was 
therefore to obtain a good comprehension of the impact of technology on patient 
compliance where such comprehension actually represents an inevitable challenge to 
ensure positive outcomes and customer satisfaction throughout the patient care process. 
In order to achieve this aim, three objectives were set: firstly, to expose the major factors 
related to the use of technology which directly or indirectly affect patient compliance in 
the Mauritian private healthcare sector; secondly, to assess patients` reactions which are 
associated to a poor adherence to treatment throughout the healthcare service delivery; 
and thirdly, to determine the right measures, attitudes and behaviors for healthcare 
professionals to adopt in order to maintain or reinforce patient compliance. 
 
A survey related to experiences in purchasing and/ or being exposed to private 
healthcare services in Mauritius was conducted using a digital semi-structured 
questionnaire. The data collection process lasted over a period of five months and was 
performed using online means including email, social media and mobile instant 
messaging applications. Participants (private healthcare customers) were selected using 
non-probability quota sampling (stratification by ‘gender’ and ‘age’) whereby snowball 
sampling was also considered as a way to fulfill all the quotas set in the sampling plan. 
Eventually the survey involved the participation of 411 participants out of which 385 
participants` responses were selected for analysis. 
 
It has been found that the vast amount of information and communication services 
offered by technology nowadays can remarkably influence certain factors such as 
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patients` trust, attitude, comprehension, apprehension, confusion, frustration and 
personal emotions which in turn can affect patient compliance. For instance, by 
accessing or exchanging information online on medical websites, blogs, forums or social 
networks, patients can eventually acquire sufficient medical knowledge causing them to 
demonstrate distrust, cautiousness or even arrogance when dealing with medical staff. 
Consequently the extent to which they adhere to their treatment can be negatively 
affected and be totally unpredictable. It was also found that technology could as well 
positively affect patient compliance as it offers interesting tools that can for example 
remind patients about their appointments, medications and routines while they are 
undergoing treatment. Although the treatment outcome remains very important, the 
adherence to same treatment by the patient has been seen to be as important. Hence 
knowing and understanding the factors associated to the use of technology that directly 
or indirectly affect patient compliance were found to be crucial in delivering the best 
healthcare services. 

Keywords: Technology, Private healthcare, Mauritius, Patient compliance 
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Abstract 

The application of marketing techniques in politics is now gaining increased popularity 
due to the benefit it generates in the process of political campaigns. Similar to many 
developing nations, politicians in Mauritius have also utilized this kind of marketing 
strategy in since the time election was first initiated in the island. Therefore, to develop 
a broader understanding of this trend, the aim of this paper was to investigate the 
evolution of marketing techniques utilised during political campaigns of post-
independence general elections held in Mauritius.  Exploratory in nature, this research 
adopted the inquiry process of understanding, a qualitative form of research design. 
Press cuttings derived from the 10 general elections held post-independence were 
therefore observed three months before the elections date and a total of 177 articles 
were analyzed. The data was collected from the Mauritius National Archives (MNA) 
where newspapers cuttings together with editorials and specific literature based on 
politics in Mauritius were obtained. 
The findings show that leader’s endorsement has always been part of the 
communication strategy of the traditional parties where all the slogans used so far was 
based on the leader’s image. It was also observed that for the 10 last general election 4 
times the winning political alliances uses a two words creole slogan instead of long 
sentences. It could therefore be deduced that political alliances were always capitalizing 
on particular words like ‘change’, ’future’, ’progress’ and ‘new’ as they were perceived 
to be captive and attractive. There were also public meetings which are similar to the 
road shows organized by commercial marketers in order to create awareness of their 
products. If banners and flags were always present during campaigns, it was only 
during 1987 that the appearance of caps with the printed logos was first to appear in the 
press. Since then the use of T-shirts with the political colour and logo has become an 
integral part of all these political events. Give-away is given to those attending these 
events in terms of flags or lunch together with free transportation to encourage higher 
participations. The uses of newspapers adverts are mainly to announce public gathering 
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and the core leader’s messages to be shared with voters.  It is during the 1995 campaign 
that a change occurred that time opposing political alliance launched their campaigns 
with colored newspaper advert some months before election. Another mode of 
communication is the use of TV spot which is different with developing state since there 
is a sole national television channel the Mauritius Broadcasting Corporation (MBC) 
which has been for long the preferred audiovisual support media by politicians. The 
findings further indicated that politicians from the traditional and well established 
parties were those who introduced new marketing techniques during campaigns and 
the congruency with the commercial product is very high. Furthermore, the study 
revealed that radio was an effective medium used by politicians to complement or 
reinforce other marketing strategies utilized in political campaign. Since the last decade 
the use of internet was also popular with Websites, WebTV and Facebook pages where 
politicians communicated directly with the voters. 
The study winds up with a conclusion that politicians are trying to adapt their 
communication style by making use of modern technologies to enhance relationship 
with voters similar to commercial marketers. Thus study recommends that politicians 
adopt an integrated communication strategy since politician can no longer rely on the 
umbrella themes and ideological appeals of earlier times. But the main limitation of the 
study was its generalization in other context since the electoral system is not the same 
everywhere. Nevertheless, it gives an interesting insight on the contribution of 
marketing techniques in political campaigns in Mauritius. Future research may look 
into a comparative analysis between another developing country having a similar 
electoral system and Mauritius. 
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Abstract: Purpose: Organizational citizenship behaviour (OCB) is defined as 
individual’s behaviour that is discretionary, not directly or explicitly recognized by the 
formal reward system, and it promotes the efficient and effective functioning of the 
organization. Though there are findings on the determinants and consequences of 
organizational citizenship behaviour, criticisms are raised against them. Sometimes they 
are inadequate to explain the framework of organizational citizenship behaviour.  The 
study examines the relevance of OCB in Mauritius hospitality industry and proposed a 
new theoretical framework for future research with its practical implications.  

Design / Methodology/ Approach:  The paper follows the method of in-depth and 
extant literature survey to critically examine the literature and rationalizes the 
determinants and consequences of organizational citizenship behaviour in Mauritius 
context.   

Conclusions/Findings:  It provides a comprehensive conceptual model of 
organizational citizenship behaviour for Mauritius organizations. The model includes 
human resource practices, employee engagement, and job embeddedness as 
determinants of organizational citizenship behaviour. High employee retention, job 
satisfaction and low absenteeism have been conceptualized as positive consequences 
and work-family conflict and role overload as negative consequences.   

Research and Practical Implications:  The theoretical framework proposed in this 
paper on OCB would help researchers and management expert to understand the role 
of OCB in producing better results for business organizations. This paper has number of 
implications for HR Practitioners and management experts. They could utilize the 
model very effectively in Mauritian Hospitality Industry context to nurture good OCB 
for better performance.   

Original Contribution:  The study intended to contribute towards the broader 
understanding of the new facets of the determinants and consequences of 



 
Research Week 2017 

 

293 

  

organizational citizenship behaviour. It proposes a new theoretical model in the 
Mauritian context.  

 

Keywords: Organizational citizenship behaviour, human resource practices, employee 
engagement, job embeddedness, employee retention, and work-family conflict  
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Abstract: 

Knowledge intensive firms (KIFs) have knowledge as their core strategic asset that they 
should create, capture, organise, develop, share and distribute for use and reuse across 
the organisation. In today’s interconnected world, networks for sharing and 
multiplying knowledge are crucial for the firm’s success rather than the old mindset of 
knowledge is power and it should be hoarded. Therefore, attention should be paid to 
the designing and nurturing of knowledge networks (KN) and communities of practice 
(CoPs) in organisations as key enablers for knowledge sharing in knowledge intensive 
firms. Hence, knowledge intensive firms like the financial services organisations in 
Mauritius are expected to have built knowledge networks and communities of practice 
in an attempt to share and manage knowledge. This study investigated the effectiveness 
of a leading company within the financial services sector at fostering Communities of 
Practice and Knowledge Networks towards enhancing knowledge sharing in the 
organisation. 
 
The literature review with prominent work from Lave and Wenger (1991), Wenger and 
Snyder, (2000), Cabrera and Cabrera (2005), Malone et al. (2010), Pugh and Prusak 
(2013) among others identified the foundations and characteristics of CoPs/KN, the 
framework for effective KN, the collective intelligence genes for collaborative working, 
the human resource practices and socio psychological factors in the knowledge sharing 
dynamics and the knowledge sharing behaviours in a knowledge intensive firm. Roles 
and competencies of managers to foster knowledge sharing behaviours, CoPs and KN, 
and the barriers to knowledge sharing were also drawn from the literature.  

The research adopted a mixed method by using both qualitative and quantitative 
techniques to gather data. Online surveys were run with a sample of 215 employees and 
30 managers. A focus group interview was also held with the HR Team in the 
organisation. Descriptive and inferential statistics were generated to uncover the factors 
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favouring CoPs, KN and knowledge sharing in the organisation, as well as relationships 
among them. 

The findings of this study suggest that the company do have the perquisite conditions 
to nurture and cultivate CoP and KN which were at a nascent stage. For the 
respondents, knowledge sharing behaviours were displayed in the organisation but 
some organisational, individual and technological barriers to knowledge sharing were 
moderately present. The company possessed the foundations and characteristics of 
CoPs/KN; adopted the dimensions of the framework for effective KN; had the 
collective intelligence genes; nurtured the socio-psychological factors and the human 
resource practices to enhance knowledge sharing behaviours; and the managers 
displayed the roles and competencies to encourage knowledge sharing behaviours in 
the organisation. Correlations demonstrated relationships ranging from weak to very 
strong among these various factors with only the relationship between the collective 
intelligence genes and knowledge sharing behaviours being nonexistent. 
 
Some recommendations were proposed to enhance the enablers of Communities of 
practice, Knowledge networks and knowledge sharing behaviours in the organization.   

Keywords:  Knowledge sharing dynamics, Communities of Practice, Knowledge 
Networks, Collective Intelligence genes, Human Resource Practices, Knowledge 
Intensive Firms.  
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Abstract: 

In this digital era, empowered customers are compelling businesses to review their 
marketing strategies. Customers have shifted their focus from traditional 
advertisements to social media, which are heralded as the most influential marketing 
tools today. Subsequently, social media have a substantial role in shaping consumer 
behaviour and purchase decisions. Facebook is the leading social media site boasting 
over 2.01 billion monthly active Facebook users as at June 2017. Considering the amount 
of time people spend on Facebook and the number of active users it has, many 
businesses have rushed to set up their corporate Facebook pages.  

Though Facebook was initially created as a social network to connect people, businesses 
are harnessing this SNS to communicate to customers. The interactive capabilities of 
Facebook offer both opportunities and challenges to businesses. However, there is scant 
research on the use of social media in the grocery sector. Many retailers have created 
their Facebook pages to promote their products. It is therefore critical for businesses to 
understand how Facebook can be integrated with the existing marketing tools. This 
paper attempts to shed light on the type of corporate posts that create a buzz among the 
members of the online brand community. The objective of this paper is to identify the 
various types of corporate posts and examine the reactions of customers to determine 
the elements of a successful corporate post. 

Netnography was used to collect data. It is an online ethnographic research, which 
attempts to provide understanding of a community and the interactions and 
communications within that community. Facebook, given its wide popularity, 
pervasive nature and its interactive public writing space, which allowed grocery stores 
to post information on their official pages for customers to read, respond and interact 
with, was chosen as the most appropriate source for data. Being the leaders in the 
grocery sector, Tesco and Walmart have been selected as they have set up official 
Facebook pages and they both have adopted an international strategy and are operating 
in several countries. Data was collected for a period of a one-month period. Qualitative 
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content analysis was used to categorise corporate posts according to the nature and 
content of the posts. Corporate posts have been categorised based on the post 
categorisation used by Yu (2013) under two main post types: social-type and 
promotion-type posts. 

Analysis of data uncovered 12 main categories of corporate posts. The corporate posts 
have been classified as follows: advertising and sales promotion under promotion type 
post, and customer insight, informational, and greetings under social-type post. 
However, this study reveals a third category of post which is a combination of 
categories: promotion and social type brand post for e.g. advertising and customer 
insight or informational and customer insight.  

This study also reveals that Tesco and Walmart adopt different social media strategies. 
Tesco tends to favour more social-type brand posts, while Walmart uses mostly 
promotion-type brand posts. . It may be inferred from this basic analysis that Tesco 
seeks to engage customers to build relationships with them, while Walmart mainly uses 
the Facebook page as a marketing communication channel to boost up sales. 

Customer behaviours such as liking, sharing and commenting on social media pages 
are used as measurements of consumer engagement in social media. This analysis 
reveals that customers tend to ‘like’ corporate posts seeking customer insight and those 
involving a contest. Another popular post among customers is informational ones when 
the content is perceived to be useful. Customers ‘share’ company posts whenever they 
believe that a post will be of interest to their ‘friends’.  

It can be concluded that traditional marketing messages are not popular on social 
media. Conversational messages seem to be more popular than sales and marketing 
messages. The results of this study suggest a number of implications for retailing, 
marketing and brand managers. Businesses should incorporate a social element in their 
corporate post to get a higher level of customer engagement as customers tend to resent 
purely commercial messages on Facebook. When posting messages, retailers should 
refer to an event or a topic that is timely and current, but which also offer the possibility 
to customers to interact with the business.  

 

Keywords:  Social Media, Facebook, Customer Engagement, Grocery Sector  

  



 
Research Week 2017 

 

298 

  

OCB and Job Performance: A comparative study among part-time and full-time 
employees at Mauritius hotel industry. 

 
 
Reeves Mudhoo                                 Vani Ramesh                            Vishal Chandr Jaunky                                
Open University of Mauritius         REVA University                     Luleå University of Technology                 
Mauritius                                           Bangalore                                   Sweden                                                        
Corresponding Main Author         Corresponding Co-Author      Corresponding Co-Author  
E-mail:            E-mail:            E-mail: 
rivss10@yahoo.com                          arada889@yahoo.in                   vishal.jaunky@ltu.se                                   
 
 
Organizational Commitment (Citizenship) Behaviour (OCB) is linked and has an effect 
on job outcomes such as job satisfaction (William and Hazar, 1986, Fiorito, Bozeman, 
Young and Meurs, 2007).  Job satisfaction “can be considered as a global feeling about 
the job or as a related constellation of attitudes about various aspects or facets of the job, 
any part or aspect of a specific job, such as, job status, condition, co-workers, pay, or 
security (Cranny, Smith and Stone, 1992; Spector, 1997). The area of job satisfaction has 
been heavily researched and this paper intends to review the OCB and job performance 
among part-time and full-time employees of hotel industry at Mauritius (Spinelli and 
Canavos,2000, Porter and Steers,1982). It is generally observed the organizational 
commitment as “the relative strength of an individual’s identification with and 
involvement in a particular organization. Three characteristics customize the 
organizational commitment: a) a strong belief in the organization’s goals and values, b) 
willingness to perform to help the organization reach its goals, and, c) staying with the 
organization long enough (Buciuniene and Turauskas, 2006).   
 
The five dimensions are altruism, courtesy, sportsmanship, civic virtue, and 
conscientiousness. These categories are the OCB dimensions most used in research 
(Gonzalez and Garazo, 2006; LePine et al, 2002). Altruism is helping other co-workers in 
performing job-related tasks. Lending some help to a co-worker, Courtesy is taking a 
step to prevent a problem from happening to another co-worker. The previous studies 
shows, part-time employees cost less, are flexible, and satisfied with their job as 
compared to full-time employees. On the other hand, part-time employees demonstrate 
lower organizational commitment, lower job performance, and lower OCB. It is the first 
study that used the hotel sector to find out if there is any difference between full-time 
and part-time employees or part-time employees.  Full-time and part-time employees’ 
organizational commitment can be improved by assigning different tasks that have 
challenges and/or more responsibilities to get them more involved.  However, as a 
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former study at Mauritius, this paper reviews critically the job satisfaction among hotel 
part-time and full-time employees at Mauritius and added major contributions to 
existing literature.  
 

Keywords:  OCB, job satisfaction, organizational commitment, job performance, part-
time, full-time, employees.  
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Abstract: 

Youth unemployment is a major social and economic crisis facing the world today. 
According to the ILO (2017), in almost every part of the world the situation has been 
deteriorating concerning the state of the youth labour market. The global youth 
unemployment rate increased from 11.6% in 2007 to 12.8% in 2017 (ILO, 2017). In 
Mauritius the situation is as bleak, with around 28 700 unemployed individuals aged 
between 16 and 29 years old out of a total of 44 300 unemployed individuals as at the 
first quarter of 2017 (CSO, 2017). In response to the growing problem of unemployment 
among Mauritians youth, the government has laid emphasis on increasing access to 
higher education. However, it is worrying to note that among the unemployed youths, 
20.1%, that is 8 904 of them are graduates (CSO, 2017). As reported in the News on 
Sunday newspaper (2013), “the mismatch between education and the job market is glaring in 
Mauritius”. In addition to a lack of job opportunities, there is also presently a perceived 
mismatch between the knowledge and skills that graduates acquire and that needed by 
the industry. Skills mismatch has been defined as the “qualitative mismatch between the 
supply or availability of human resources and the requirements of the labour market. Skills gaps 
exist when workers have inadequate skill types/levels to meet their employers’ objectives or when 
new entrants to the labour market are apparently trained and qualified for occupations but still 
lack some of the skills required” (National Skills Task Force, 1998). Graduates often lack the 
necessary technical and employability skills that employers look for. There is a need to 
better align the expected educational outcomes of programmes offered by universities 
in Mauritius with the job market needs. 
 
The present study aims to identity the important skills that business graduates should 
possess and to find out whether the expected and attained learning outcomes of 
business graduates in Mauritius correspond to the knowledge and skills needed in the 
workplace. We formulate three specific research objectives which are: to identify the 
essential skills and knowledge that Mauritian graduates in the business field are 
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expected to attain; to assess the perceptions of graduates with regards to the attainment 
of those skills; and to analyse the critical mismatch areas that need to be addressed from 
the perspective of employers. A sequential mixed method approach is employed. The 
first phase of this study therefore seeks to provide a comprehensive understanding of a 
phenomenon (education-job mismatch) and develop new conceptualisations instead of 
generalising findings and testing existing theories. A qualitative approach thus seems 
warranted. In-depth interviews are conducted among employers so as to gain an in 
depth understanding of the perception regarding the appropriateness of expected 
learning outcomes and also about the attainment of these learning outcomes by the 
graduates. Views of graduates and academics are also sought to meet the various 
research objectives. A framework is also developed that will enable the development of 
policies, both at university and government level in view of increasing the match 
between higher educational demand and supply. The second phase of the research 
comprises of a survey among a sample of past graduates from the University of 
Mauritius and relevant statistical analyses are employed.  
 
Firstly, the findings allowed for the development of a model which suggests that the 
skills can be categorized into three main components which are generic skills, technical 
skills and metacognitive skills. The generic skills dimension contains specific skills such 
as team working skills, communication skills and IT skills. The technical dimension 
relates to the disciplinary skills and knowledge, such as accounting or marketing. The 
metacognitive skills component refers to empowering assets such as self-confidence and 
self-efficacy. The assessment of the skills provided evidence for critical mismatch areas 
such as IT skills and leadership skills. Metacognitive skills were also found to be a 
major area of concern whereby employers emphasized on the lack of self-confidence 
exhibited by Mauritian graduates. Overall the study provides useful empirical evidence 
about skills mismatch areas that need be addressed by Universities in Mauritius so as to 
reduce the mismatch between higher education outcomes and the job market 
requirements and thus to increase the employability of Mauritian graduates in the 
business field.  

Keywords:  Higher Education, Job Market, Skills Mismatch, Employability, Business 
Field 
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MAURITIUS 

Soujata Rughoobur-Seetah1* and Robin Nunkoo2 

1 Department of Management, Curtin Mauritius, Charles Telfair Campus, Telfair, Moka, 
Mauritius 

2 Department of Management, Faculty of Law and Management, University of Mauritius, 
Reduit, Mauritius 

*Corresponding Author E-mail: srughoobur@curtinmauritius.ac.mu 

Abstract: This thesis develops and test a comprehensive theoretical model of turnover 
intentions for the hospitality sector of Mauritius. The tourism sector is considered to be 
one of the world’s largest and most dynamic industries with a high growth rate 
potential which makes it one of the most remarkable economic and social phenomena of 
the past several decades. As one of the most diversified sectors, the tourism sector 
positions itself as an important economic pillar of Mauritius in terms of employment, 
GDP contribution, raising social and infrastructural standards, and reinforcing 
international ties. Mauritius now attracts around 1,000,000 visitors from various parts of 
the world making the tourism sector the third economic pillar with 109 hotels in 
operation fuelled by better infrastructure, sea and air connectivity has successfully 
positioned the island as renowned up-market destination on the international scene and 
the hospitality sector has around 23,523 employees (CSO, 2017).  The hospitality sector 
has been known for its high labour turnover. Empirical studies have continuously 
showed that exuberant employee turnover rate is acknowledged to be the most hectic 
issue and mostly detrimental to the global hotel industry, which ranged about 60% 
annually (Birdir, 2002; Carbery, Garavan, O’brien, & McDonnell, 2003; Ghiselli, LaLopa, 
& Bai, 2001; Hinkin & Tracey, 2000). Many of the studies on Human resource 
management practices in the hospitality industry focus primarily on developed 
economies like USA (Ingram & Baum, 1997; Kalargyrou & Woods, 2011), Spain (Agut et 
al., 2003), Australia (Davidson, Timo & Wang, 2010; Davies, Taylor & Savery, 2001; Jago 
& Deery, 2004), Ireland (Baum & Szivas, 2008; Nolan, Conway, Farrell & Monks, 2010), 
Germany (Langer, 2003) and UK (Maxwell, McDougall, & Clair, 2000; Watson, Maxwell, 
& Farquharson, 2007). However, very little effort has been done to address human 
resources issues in the hotel industry in small island developing countries; thus 
remaining poorly understood (Prayag and Hosany, 2015). Numerous issues pertaining 
to employees in the hospitality sector have caused high employee turnover rate. These 
problems include salary, long and odd working hours, poor employee welfare system 
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in the hotel, poor career growth (Chang and Chang, 2008). Identifying predictors of 
turnover intentions can permit organizations to take corrective actions. In order to get a 
cohesive understanding of this subject matter, various variables have been integrated in 
the model; namely trust, organizational justice, quality of work life, emotional labour, 
job satisfaction, organizational commitment and turnover intentions. Past empirical and 
theoretical researches have demonstrated potential relationships between these 
variables in respect to turnover intentions. Sixteen hypotheses have been developed for 
future testing. Past researches have been very scarce in terms of bringing forward all 
these factors together, presenting an integrative model and assessing to what extent 
these factors contribute positively or negatively towards turnover intention. This study 
will assess quality of work life, trust, organizational justice, job satisfaction, 
organizational commitment, emotional labour in respect to turnover intentions. It will 
assess the present functioning of the hotel industry in Mauritius and find possible 
means and ways to mitigate the elevated levels of turnover intentions and help hotels to 
correct the conditions that stimulate thoughts of leaving the organization. Tourism and 
hospitality managers need to devise strategies for staff retention for the future need of 
this industry. A pilot study has been conducted in the hospitality sector of Mauritius. 
One questionnaire was designed and used to generate the required data in order to 
achieve the research objectives. The sample size for the pilot study was 200 employees 
from the hospitality sector of Mauritius. A convenience sampling method was used. A 
total of 159 questionnaires were successfully recorded from the pilot study. An 
Exploratory Factor Analysis (EFA) was conducted and the results were discussed. For 
the main survey 500 employees in the hospitality sector will be targeted and the data 
will be analyzed through a Structural Equation Modelling (SEM). This study is expected 
to provide plausible recommendations in order to mitigate the level of labor turnover in 
the hospitality sector and organizations in overall. This model can further be tested and 
enhanced in various other sectors of Mauritius. The tourism sector is one of the pillars 
of Mauritius and the labor turnover intention model will definitely help in better 
managing and caring for the human capital.  

 

Keywords: Turnover intentions, trust, organizational justice, quality of work life, 
emotional labour 
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Abstract: With the tremendous growth of International trade and globalization, Empty 
Container Management (ECM) is no longer a matter which shipping liners can afford to 
ignore due to the increasing number of idle containers.  As a matter of fact, a major 
component of the shipping line’s total operating cost is associated with the relocation of 
empty containers attributed mainly to the imbalance of the traffic on trade lanes. This 
situation is expected to further intensify in the future given the expected growth in 
trade imbalances amongst trading nations. Identified as structural and chronic, this 
problem, affects containerization at the global level with some regions facing an 
accumulation of empty containers and a shortage in other areas. According to the 
Boston Consulting Group (BCG), the repositioning of empty containers costs the 
shipping industry $15-$20bn a year, representing 8% of a shipping line’s operating 
costs. On the other hand, the accumulation and repositioning of empty containers have 
become an acute problem posing major operational and cost challenges for container 
ports. 
 
Studies carried out to address the ECM issues are quite diverse and from broad 
perspectives given that problem formulations and solutions are concerned with specific 
applications. It ranges from mathematical modeling/computational analysis towards 
optimization to the exploration of technological innovation. The use of 
foldable/collapsible containers is a technological innovation to move empty containers 
more efficiently by reducing the number of lifts and moves of empty containers at 
different handling points in the logistical chain, as well as, taking a reduced storage 
space both ashore and onboard.  
 
This paper puts in focus the potential of foldable/collapsible containers towards 
improving logistics management as an alternative to the current standard containers. 
With Port Louis, Mauritius, as a case study, a simulation exercise is performed with the 
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use of foldable/collapsible containers as opposed to the current standard equipment. 
The results shows that using foldable/collapsible containers has the potential to reduce 
the projected overall amount of containers handled by the port in forthcoming years 
with substantial decrease (about 80%), as far as, the empty containers traffic 
throughputs is concerned. This implies lesser port land requirements for 
storage/transiting of containers, allowing by same substantial gain as capital costs 
saving and restructure expansion plans coupled with positive social and environmental 
implications.  For the shipping lines, lesser empty containers will mean reduced vessels’ 
container slots used for the transportation and repositioning of empty equipment. Such 
“unproductive” and wasted slots on board vessels can be used as additional vessels’ 
capacity for the transportation of laden containers with positive impact on the shipping 
companies finance in terms of additional revenue.  
 
Thus, this innovative concept has the potential to allow the port industry gain 
substantial capital costs savings and re-structure their expansion plans whilst positively 
impacting on the cost of shipping for the liner operators. Technological innovation 
through the use of foldable/collapsible containers could therefore offer a complete new 
set of solutions to the ECR/ECM issues with positive contribution to operating costs 
and the environment and open avenues towards improving logistics management. 
 
 
Keywords: Imbalance of traffic, foldable containers, standard containers, logistics, 
Empty Container Management (ECM), Empty Container Repositioning (ECR)  
 
  



 
Research Week 2017 

 

306 
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Abstract: 
 
The 21st century has embraced technology at such a speed that its evolution needs 
continuous monitoring. This has impacted the tourism ecosystem and is a cause for 
concern for destination marketers. Either they adopt technology or they phase out in the 
competitive tourism market. Encouraging customer loyalty is a way to cushion a 
destination from competition. Loyal tourists will revisit the same destination over time 
and are less difficult to serve. Additionally, repeat tourists bring various benefits to a 
destination such as profitability, the spread of positive word of mouth and less churn 
behaviours. Since 1920, the concept of loyalty has been evolving and unpacked by many 
researchers in the tourism literature. However, little research has been directed on the 
influence of social media and its linkages to tourist loyalty. Social media being easily 
accessible and user-friendly has changed the way tourists behave. The adoption of 
social media amongst customers is an emerging phenomenon and is encouraging 
tourists to be more present online. Tourists are engaging in online communication to 
various stakeholders of the tourism industry. This created a shift in businesses that have 
to supply their services online as opposed to the traditional face to face services. While 
providing online services to tourists is a new trend, it changes the various aspects to 
tourist behaviours. For instance, does social media engage trust in tourists and does this 
affect the antecedents of tourist loyalty? Trust in social media is a key determinant to 
this study as if tourists do not trust social media; negative relationships with 
antecedents of tourist loyalty would be outlined. It is proposed that if tourists do not 
trust social media, they would not see the destination images online as trustworthy. 
This would discourage tourists to visit destinations or believe any communication 
present online which should have triggered loyalty behaviours. Furthermore, satisfied 
tourists will not share positive word of mouth online and this will not motivate 
prospective tourists to visit a particular destination. Additionally, consumption emotion 
will not be shared online and this lack of information on online platforms might make a 
destination vulnerable to compete. Hence the need to further clarify the importance of 
the construct trust in social media and its influence on tourist loyalty, tourist 
satisfaction and consumption emotion. 
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 The objectives of this study are therefore to assess the shift in the relationships between 
tourist loyalty and trust in social media. Since tourist loyalty is linked to key 
antecedents such as destination image and tourist satisfaction, the relationships 
between these antecedents will be tested. Furthermore, the emotion involved in the 
consumption of tourism services that is consumption will also be determined. Overall, 
the findings of this study will determine if loyalty behaviours are the same with and 
without the influence of social media or is there a need to remodel the tourist loyalty 
model. The anticipated methodology for this study is of quantitative approach. The new 
conceptual model will be tested through structural equation modeling to analyse the 
various relationships between tourist loyalty and its antecedents and trust in social 
media.  

 

Keywords: Tourist loyalty, Customer satisfaction, Destination image, Consumption 
emotion, Trust in Social media.  
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Purpose 

Over the years, tax avoidance has been in the limelight by the government, media and 
the public at large, and in recent years, the fight against tax avoidance practices has 
been amongst the major prerogatives of governments, especially for those in developing 
countries who are suffering from the adverse effects of tax avoidance.  

Tax avoidance is a broad concept that constitutes permissible tax avoidance and 
impermissible tax avoidance. The main difference between permissible and 
impermissible tax avoidance is that the former is legal while the latter is illegal, 
although both are considered to be immoral practices. To deal with issues caused by 
impermissible tax avoidance, the legislator has included some anti-avoidance 
provisions in Part VII of the Income Tax of Mauritius, Act No. 16 of 1995. The main 
purpose behind the anti-avoidance provision is to reject tax avoidance arrangements 
that are found to be abusive and therefore allowing some other forms of permissible tax 
avoidance.  

A taxpayer who gets caught under Part VII of the Mauritius Income Tax Act is 
subjected to corrective measure only in the form of payment of the amount of tax that 
would have been due in the absence of the avoidance arrangement but the 
consequences set out in the same section do not result in any disincentive to the 
taxpayer that would ensure the prevention of the occurrence of such type of anti-
avoidance practices in the future.  

This research aims at investigating the effectiveness of the anti-avoidance provisions in 
the Mauritius legislation as a weapon against impermissible tax avoidance and the 
study also intends to critically analyse the remedies available against taxpayers that 
enter into impermissible tax avoidance transactions.   
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Methodology 

The methodology adopted for this qualitative research consists of a critical analysis and 
comparative legal review of the relevant legislation, case laws and literature. The anti-
avoidance provisions of the Mauritius legislation will be compared with similar 
provisions of legislations of countries that have rigid preventive rules for anti-
avoidance practices, and the selected countries are UK and Australia since each country 
has been successful in diminishing the tax avoidances practices further to the 
imposition of penalties for impermissible tax avoidance. The black letter approach will 
also be used through which existing legal provisions, judicial doctrines, scholar articles 
and budget speeches governing anti-avoidance provisions for each country identified 
will be analysed. 

Findings 

Anti-avoidance provisions in legislations make it clear that some types of tax avoidance 
which are categorised as impermissible practices are not allowed in terms of the rules of 
law, therefore such practices are unlawful even though it is not considered as a criminal 
act. Further to an analysis of the substantial differences between Mauritius anti-
avoidance legal provisions and those of UK and Australia, it is found that the backing 
of corrective actions by penalties act as disincentive to prohibit impermissible anti-
avoidance practices. The research concludes that where there is abuse of law, the law 
needs to provide for penalties that must be suffered by the abuser and hence, the study 
calls for an amendment in the Mauritius Income Tax Act to strengthen anti-avoidance 
provisions, by adopting similar provisions of the laws of Australia and UK.  

Significance/Originality/Value: 

At present, there is no Mauritius literature on the researched topic and this study will 
be one of the first academic writings on the subject of penalties for impermissible tax 
avoidance in Mauritius. The research is a new and unique topic in Mauritius and for 
that reason, the study will largely rely on foreign sources that deal with penalties for 
impermissible tax avoidance and this will include Australian Taxation Administrative 
Act 1953, Australian case laws and the UK Finance Act 2016. This study is being carried 
out with the view to provide insightful recommendations to the stakeholders concerned 
in Mauritius in order to enhance the revenue collection avenues and methodologies for 
the Mauritius revenue authorities. 
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Scope and limitation of the research 

The study is limited only to anti-avoidance provisions of the Income Tax of Mauritius, 
provisions relating to other forms of tax offences and other tax legislations of Mauritius 
are not considered. Given that very few countries across the globe impose penalties on 
impermissible tax avoidance practices, reference has been made to UK and Australia in 
order to carry out the comparative study. However, one should bear in mind that the 
differences in terms of economic standards or population size of each country to that of 
Mauritius do not make it practicable for Mauritius to simply replicate the model of anti-
avoidance provisions of the aforementioned countries. Recommendations set out in the 
study are limited only to the monetary penalties imposed to deter impermissible tax 
avoidance practices.  

 

Key Words: 

Anti-avoidance rules in Mauritius, Part VII of Income Tax Act of Mauritius, tax 

avoidance in Mauritius, Penalties for impermissible tax avoidance, Impermissible tax 

avoidance  
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Abstract  
 
The Freedom of Information (derived from the protection of Freedom of Expression, 
Section 12, Mauritius Constitution 1968), is doubtless a milestone in the deliberate route 
taken by the country for setting up bedrock foundation for democratic institutions and 
impart depth to public responsive functioning of the Government and its various 
agencies. It is a significant tool to ensure transparency in most of the operations of the 
Government. Its proper implementation will ensure good governance and eliminate 
corruption and thereby move up the ranking of the country in the index of honesty in 
the governmental and institutional operations. Freedom of Information (FOI) means the 
freedom of people to have access to government information. It implies that the citizens 
and non-governmental organizations should enjoy a reasonable free access to all files 
and documents pertaining to the governmental operations, decisions, and performance. 
In other words, it means openness and transparency in the functioning of government. 
Thus, it is antithetical to secrecy in public administration. “I for one have the conviction 
that government ought to be all outside and not inside (Woodrow Wilson). The author 
(s), believe that there ought to be no place where everything can be done that everyone 
does not know about. Everyone knows corruption thrives in secret places and avoids 
public places.” The aim of this study is to explain about the importance of Freedom of 
Information Act in Mauritius and explain about the provisions about this as a 
fundamental right of citizen of Mauritius, and scope of this act is much wider than that 
of an ordinary statutory right. This study intends to focus on the transformation and 
explore its implications with the help of survey and observed individual variables such 
as age, area, education level, gender, awareness, trust in public institution, personal 
satisfaction of public services, democracy, corruption, media consumption and its 
impacts on perceptions of respondents regarding the introduction of Freedom of 
Information Law in Mauritius. A survey was conducted by using questionnaires on a 
sample size of 393 participants. SPSS was used to demonstrate the effects of perceptions 
on Access to Information law. Ordered Probit, method of regression and frequencies 
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tests were done to scrutinize the effects of public perceptions on the Freedom of 
Information law. The findings of this research reveal that statistically significant 
variables strongly influence satisfaction on the Freedom of Information law. The study 
also unveiled that both Public and Press are ever-ready to have FOI law being 
implemented.  
 
Keywords: Constitution, Freedom of Information, Freedom of Expression, Fundamental 
Right, Government, Transparency. 
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The drug scourge is a danger not only to the Mauritian society but to the whole world. 
Drugs are not new to Mauritius but can be traced back to the immigration history of the 
island. The war against drugs has been an abject failure.  Drug trafficking has always 
been a complex and multi-facetted issue that has condemned the entire nation 
irrespective of the age and status of a person.  It is more a peril to the family and society 
due to the fact that it leads to the commission of other serious offences such as 
prostitution, larceny, rape and murder without forgetting the spread of HIV and AIDS. 
Mauritius has adopted a repressive approach towards drug related offences. The 
objectives of this study are therefore to assess the types of punitive and preventive 
strategies adopted in drug related offences, the associated implications, their efficiency 
and the justification for their application within the Mauritian context. After an 
extensive literature review, semi structured interviews were carried out among several 
stakeholders of the criminal justice system on the basis of a purposive sampling to 
explore both their perceptions and reaction on the current punitive and preventive 
approach adopted. This study focused on criminal justice agents who deal with drug 
dealing offences namely: lawyers, social workers, probation officers, ADSU officers, 
prison officers and representative from the DPP’s office. Findings revealed that both 
strategies are effective however both are inherent with weaknesses too. Punishment is 
considered to act as a general and specific deterrent but it promotes recidivism. It 
performs the task of institutionalizing offenders and transforms them into serious 
offenders and hard addicts. Prison seems to be a perfect drug market along with the 
collaboration of prison officers to bring drugs in prison. It marginalizes the ex-offender 
from the society which is reinforced through the character certificate. On the other 
hand, prevention is viewed much more positively and is recommended. Counseling, 
Pharmacotherapy, methadone substitution and education has been found to be very 
effective to stop drug related offences. To improve the lives of drug offenders and to 
prevent drug offences from increasing, it has been suggested that the Community 
Service Order, parole and probation orders should be applied more extensively, the 
character certificate should be used from a different angle rather than using it as a 
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screening tool to reject ex-offenders for a job application and finally, both strategies 
should be applied. Evidence from this study has depicted incarceration to be effective to 
some extent in having a deterrent effect on the offender and the general population 
along with several drawbacks as compared to preventive measures that have 
drawbacks as well but to a lesser extent.  More research is needed on this issue in terms 
of gender, age and the social background of drug consumers and traffickers.  With the 
rise in the level of drug consumption and daily news of individuals being arrested in 
drug related cases, it is important for policy makers to develop strategies to prevent 
individuals from getting lured into drug consumption. This study explains that it is 
crucial for the authorities to be proactive and how adopting a more rigorous prevention 
strategy will be beneficial for Mauritius.  On the other hand, the criminal justice system 
needs to work efficiently so that those guilty are punished accordingly and such 
punishment contributes to both specific and general deterrence.  It is of utmost 
importance to examine the effects of drug related offences on the drug addict’s as well 
as his family’s lives. The research concludes that both strategies are important in the 
war against drugs. Both should complement each other along with environmental 
support. 
 

Keywords: drugs, punishment, prevention, criminal justice system. 
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Abstract: 

Background  

In their ambition and endeavour to develop the financial sector and churn the latter into 
a strong pillar of the economy, policy makers gave much importance to the 
diversification of the financial sector which was primarily dependent, in its early days, 
on the banking and insurance industries. One further sector which developed since the 
early 1990s was the global business sector and during the past twenty years of its 
existence, Mauritius has relentlessly developed this field despite the so many hurdles 
on its way. Born as the offshore sector under the Mauritius Offshore Business Activities 
Act 1992, this sector had been renamed as the global business sector in the 2000s and 
was regulated under the Financial Services Development Act 2001 which recognised the 
two types of global business companies namely the global business category 1 
companies and global business category 2 companies. It currently falls under the 
purview of the Financial Services Act 2007 as well as other secondary regulations issued 
by the Financial Services Commission which is the regulatory body monitoring the 
sector. 

Objectives of the study 

In this context, the paper aims at reviewing the evolution of the regulatory framework 
of the global business sector in order to ascertain the reasons leading to the 
amendments in the law, assess the reliability of the legal support provided to the sector, 
and identify the loopholes, if any, in the current framework. 

Approach and Methodology 

The study adopts a qualitative approach and is of an analytical nature. It uses and 
analyses the available legal data including the acts of parliament, the reports of the 
Financial Services Commission as well as the findings of the financial stability 
assessments carried out by the International Monetary Fund in order to make a critical 
evaluation of the evolution and the current legal status of the global business sector. 
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Major Findings of the Research Work 

The paper enables the clarification and comprehension of the current regulatory 
framework. It allows to further situate the reasons behind the various amendments of 
the legislation circumscribing the global business sector, especially in the wake of the 
serious scandals that have shaken the Mauritian financial sector in the recent years. 

Following an appraisal of the various changes, the study points out that the reforms 
have been brought in order to avoid the ‘tax haven’ tagging from international 
organisations like the OECD and the IMF, to monitor closely the potentiality of money 
laundering activities and to demonstrate the strong will of compliance to international 
standards.  

The laws present in the Mauritian jurisdiction demonstrate that a strong framework has 
been established to control this area which has been repeatedly targeted in the various 
reports on Mauritius. However, the loopholes, if any, are identified to reside not in the 
laws themselves but mostly in the enforcement of these laws, thereby rebuking to some 
extent the operation of the regulatory bodies concerned. 

Conclusion and significance 

The study concludes that constant efforts have been made to harmonize the local 
legislations with international requirements and that a strong regulatory framework 
exists to monitor and supervise the global business sector which is too often 
gratuitously accused of evolving in a flexible regulatory environment. Challenges 
nevertheless continue to exist and competition constantly lurks around, especially with 
the upsurge of numerous other small financial centres around the world and even in the 
region. Therefore, among the so many other determinants ensuring the success of the 
global business sector, the regulatory framework should not be neglected. The laws 
should not remain static, instead it should maintain the trend of dynamism 
demonstrated over the past decades and above all, it should be more proactive rather 
than reactive to comments, observations and criticisms of international bodies.  

 

Keywords: Global business, Regulation, Compliance, Financial services, Offshore 
Business. 
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Purpose 

The tourism industry has developed to become an important pillar of the economy of 
Mauritius and in order to further propel the tourism sector as a key engine of growth, 
the government of Mauritius is undertaking various endeavours to increase the 
visibility of Mauritius as a top-class tourist destination and to enhance accessibility of 
the country to foreigners. However, in this pursuit, the concept of ethical tourism which 
is a key concept of travellers when choosing a destination, is not being given its due 
consideration.  
The study seeks to analyse the impact of tourism on the human rights of the local 
communities in Mauritius, and on environment with a particular focus on the role of 
ecotourism in achieving a sustainable tourism. In particular, the research aims at 
responding to the following questions: 

1. Is there any connection between tourism, human rights, environment and local 
communities? 

2. What is the impact of tourism on climate change? 
3. What needs to be done in order to enhance the local communities’ benefits from 

the gains derived from tourism investments in the country? 
4. How policy makers in Mauritius can combat the problems of climate change 

through sustainable tourism policies?  
 

Methodology 
In order to critically examine the topic, the methodologies for the research are in essence 
comprised of the black letter approach and a socio-legal analysis. The black letter 
approach seeks to analyse the main legislations governing human rights issues in 
Mauritius as well as the constitution of the country. In addition, judicial doctrines, 
scholar views and case laws will be consulted. Primary sources such as official data 
publicly made available by government ministries, WTO, UN and other agencies are 
referred to, and secondary sources of data such as journals, books, unpublished works 
amongst others are also used. The socio-legal analysis has been used to interview some 
key stakeholders of the tourism sector in order to obtain an in-depth understanding of 
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how the industry functions and the major challenges being faced by those involved in 
the hotel sector.  
 
Findings 
The paper aims at responding to the research questions set out above. In particular, it is 
found that failure to respect the rights of the local communities in the destination 
countries has often resulted in human rights violation and negative social and economic 
impacts. There is therefore a need for the local legislation of Mauritius to incorporate 
human rights issues into the tourism agenda, and it is suggested that the country 
adopts a national code of conduct for tourism that can be inspired from the UN-WTO 
Global Code of Ethics for Tourism which would act as guiding principles for the 
stakeholders concerned in order to ensure a fair distribution of the tourism sector’s 
benefits.  
The study has also set out the benefits of ecotourism which is highly recommended for 
countries to adopt, especially the high-risk countries that are more apt to natural 
calamities. While ecotourism measures protect the natural environment, they can also 
foster better understanding among people across the world since the local populations 
do also participate in the process actively, and therefore have a say in the tourism sector 
of the host country. The government of Mauritius may as well establish a steering 
committee to put in place the community-based ecotourism sustainable development 
project, and for a proper monitoring and functioning of the model, it is advisable that 
the project is given force of law to be binding on stakeholders of the tourism sector.  
 
Significance/Originality/Value: 
At present, there is no Mauritius literature on the researched topic and this study will 
be one of the first academic writings on the effectiveness of legislations governing the 
tourism sector in Mauritius. The study is carried out with the aim of combining a large 
amount of theoretical and factual information that can be of use to various stakeholders 
in the tourism sector and not only to academics. 
 

Keywords: 

Key words: Human rights in Mauritius, tourism and human rights, environment and 

human rights, code of ethics for tourism in Mauritius, tourism in Mauritius 
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For the past few years, the attention of the Mauritian government was focused on the 
development of an ocean-based economy for the country. Many steps have been 
undertaken in achieving this endeavour. These steps include: the creation of a Ministry 
of Ocean Economy, Marine Resources, Fisheries and Shipping, the elaboration of a 
roadmap that spelled out the features of the Mauritian ocean economy and finally the 
development of new measures, such as marine spatial planning, for the sustainable use 
of marine resources. From a legal perspective however, it has been observed that there 
is a lack of legal framework in Mauritius with regards to the sustainable exploration 
and exploitation of the sea. Despite the presence of laws such as the Fisheries and 
Marine Resources Act 2007 or the Environmental Protection Act of 2008, none of these 
laws provide for an ecosystem-based approach to the use of the sea. 

The purpose of the research will be to discuss about the importance for Mauritius to 
develop a legal framework based on an ecosystem-based approach (EBA) to the use and 
management of the sea. With an ecosystem-based approach, the sea will be divided into 
various areas whereby each area will be commercially exploited according to their level 
of biodiversity. In an area rich in marine biodiversity, the level of commercial 
exploitation will be low. However, in an area with low marine biodiversity, the degree 
of commercial exploitation will be high. The purpose of using an ecosystem-based 
approach to the use and management of the sea is to strike the right balance between 
the commercial use of the sea and its resources and the protection and preservation of 
the marine ecosystem. 

The objectives of the research will be to analyse the following questions: what is the 
relevance for Mauritius to adopt an ecosystem-based management approach to the use 
of the sea? Is there an existing legal framework dealing with such an approach? What 
would be the benefits and challenges for Mauritius to adopt the ecosystem-based 
approach? Does Mauritius have the means and expertise to implement this form of 
management approach? 
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The research method to be used to investigate the implications for Mauritius to 
implement the ecosystem-based management approach is the black-letter research 
methods as well as comparative research approach. The requirements for the 
implementation of the EBA can be found in the Convention on Biodiversity. This 
Convention provides for the legal framework that elaborates on the needs and 
importance for States to adopt the EBA. A critical analysis of the Convention will be 
done to assess how Mauritius can implement measures present in the Convention for 
the sustainable use of the sea. Concerning the comparative research approach, the 
experience of Bermuda will be examined to see how Mauritius can learn from the 
experience of this country in implementing the ecosystem-based management approach 
to the use of the sea.  

 

Keywords: Mauritius - Ecosystem-Based Management Approach - Convention on 
Biodiversity – Marine Spatial Planning - Sustainability  
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Abstract: 

Mauritius is a sovereign democratic state where the rule of law is entrenched in its 
written Constitution of 1968. Based on the doctrine of separation of powers, the 
Constitution clearly distinguishes the role of the legislature, the executive and the 
judiciary from each other. The Constitution being the supreme law of Mauritius, the 
Supreme Court has the power as a constitutional court to adjudicate on the 
constitutionality of any law in conformity with the provisions contained therein. The 
Supreme Court of Mauritius has the mandate to interpret or strike down any legislation 
which is incompatible with the Constitution. The Constitution has moreover made 
provision for the Judicial Committee of the Privy Council to be retained as the final 
appellate jurisdiction in Mauritius.  

The United Kingdom has an unwritten or uncodified constitution where constitutional 
law is derived from various sources such as Acts of Parliament, law reports of courts 
judgments and bills of rights, for e.g. the Magna Carta.  The doctrine of parliamentary 
sovereignty is a key tenet of British constitutional law. It enunciates that Parliament as 
the supreme legislative body is at the top of the pyramidal structure which can make or 
amend or strike down any legislation. The judiciary underneath Parliament in the 
pyramidal structure has the mandate to interpret legislation only. It does not have the 
power to overrule Acts of Parliament. However, this has been altered with the 
incorporation of the European Convention on Human Rights (ECHR) into UK domestic 
law by the Human Rights Act 1998 (HRA). UK judges may use Sections 3 and 4 HRA as 
a last resort to issue a declaration of incompatibility if a domestic law or provision in a 
domestic law is in contravention with the rights contained in the ECHR. Even after a 
declaration of incompatibility is issued, it has no legal effect in the UK per se and does 
not bind any party to the case. Following the doctrine of parliamentary sovereignty, 
Parliament can theoretically choose to blatantly ignore the judgment or to amend the 
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offending provision. However, ignoring the declaration of incompatibility may be 
politically too costly in practice, therefore bludgeoning the legislature to amend the law. 

This paper aims to provide a comparative analysis on the constitutional role of the 
Supreme Court of Mauritius and the higher courts of the UK, with special regards to the 
UK Supreme Court. It will become apparent that, on the one hand, the doctrine of 
separation of powers as entrenched in the Constitution of Mauritius expressly mandates 
the Supreme Court to declare legislation null or void. Two landmark cases will be 
reviewed: The State v Khoyratty (Mauritius) [2006] UKPC 13 and Matadeen v Pointu [1998] 
UKPC 9. The first one is on the idea of how democracy involves a number of different 
concepts, especially that fundamental rights should be protected by an independent 
and impartial judiciary and that a separation of powers between the executive, the 
legislature and the judiciary is one of the main democratic pillars enshrined in the 
Constitution of Mauritius. The second case is on how the Constitution of Mauritius does 
not permit, on its proper interpretation, for categories of discrimination to be dealt with 
by the court other than those expressly mentioned in the Constitution or in specific 
legislation. (I) On the other hand, the uncodified constitution of the UK does not 
provide the judiciary with the power to strike down legislation. This can be explained 
by examining the concepts of the rule of law and parliamentary sovereignty vis-à-vis 
the role of the UK judiciary. The scope of the discussion will extend to constitutional 
statutes such as the European Communities Act 1972 and the HRA as expounded in the 
seminal cases of R (Factortame Ltd) v Secretary of State for Transport [1991] 1 AC 603 and  
R (Jackson) v Attorney General [2005] UKHL 56 respectively. (II) A comparative analysis 
of the role of the two judicial systems under the different constitutional models will be 
undertaken to assess which one has more bite as a constitutional watchdog. The general 
observation is that both models provide the respective judiciaries with enough leeway 
for judicial activism to shape their constitutional landscape. (III) 

 

Keywords:  Constitutional law; judicial activism; Separation of powers; parliamentary 
sovereignty 
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Abstract: 

In 1989, Emtel introduced the first analogue cellular mobile system in Mauritius, for 
which Emtel was granted a 7 year exclusivity period. The ICT Authority issued a press 
communiqué on 5 September 1996 to announce the grant of a GSM licence to Cellplus, a 
subsidiary of Mauritius Telecom (MT).  Emtel complained that MT was operating the 
GSM service before the end of Emtel’s exclusivity period. Emtel sought for damages for 
unfair competition by relying on article 1382 of the Mauritian Civil Code, pleading 
‘faute’ against the Authority, MT, Cellplus and the Ministry of Telecommunications.  

It was Emtel’s contention that paragraphs 7(a) and (b) of the communiqué as amended 
set out conditions of the licence of Cellplus. The latter was under an obligation to 
comply with the conditions contained therein but they were breached with the 
complicity of MT and the Authority. The breach allegedly caused damages to Emtel. It 
was however the argument of the Authority, MT and Cellplus that paragraphs 7(a) and 
(b) as amended did not establish conditions of the licence of Cellplus since it was not 
embedded in the licence itself. The Supreme Court accepted that the conditions in the 
communiqué in effect formed part and parcel of its licence. 

Condition 7(a) related to the Interconnection Agreement between MT and Cellplus 
which was not on the same terms as those offered to Emtel. The purpose of condition 
7(a) was to prevent that Cellplus obtained an unfair advantage on Emtel by not paying 
interconnection charges at all or to a lesser level to MT, its parent company. 

Condition 7(b) as amended proscribed Cellplus from benefitting any cross-subsidy from 
MT and that the manner in which the Authority was to ensure that such prohibition 
was complied with, was to require that audited accounts and reports be provided to 
show that cross-subsidisation was not taking place. 
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There is a three-stage test to succeed in a claim for damages with regards to unfair 
competition. The claimant must prove: (i) an act giving rise to the liability for damages; 
(ii) the damages; and (iii) the causal link between the act and the damages. 

With regards to the first limb of the test, the Supreme Court firstly found that MT and 
Cellplus breached the condition against cross-subsidisation which they implicitly 
agreed to comply with and which was asserted by the Authority as ‘conditions to be 
met’ when Cellplus was granted the GSM licence. Both MT and Cellplus had 
intentionally made use of unfair means and had committed an ‘acte fautif’. Secondly, 
the Authority was liable in its failure to ensure that the conditions of the licence issued 
to Cellplus as set out in the press communiqué were complied with and to effectively 
prevent cross-subsidisation over the claim period. The Authority had the responsibility 
to protect the interests of Emtel against unfair competition. The Authority had thus 
committed a ‘faute lourde’ by disregarding its responsibility and by showing tolerance 
toward the breach of the conditions. Finally, the ‘faute’ of the Ministry could not be 
established.  

As to the damages and the causal link, Emtel claimed an economic loss deriving from 
Cellplus’ unfair advantage in the market. Cellplus started its commercial activities 
before it actually obtained its licence on 5 September 1996, although the licence was 
backdated to March 1996. The Supreme Court made the distinction between financial 
and economic cross-subsidisation. Emtel sustained an economic loss bearing the entry 
of Cellplus in the market. The loss was in relation to the cross-subsidisation of Cellplus 
by MT, which allowed Cellplus to lower its tariffs. Emtel had to consequently lower its 
tariffs to compete in the market, thus incurring a loss. The Supreme Court found that an 
award for damages for the period of March 1996 to August 1996 was reasonable and 
just and that the case of the market share loss for Emtel from September 1996 until 
December 1998 had been made out. The Authority, MT and Cellplus were therefore 
held to be jointly liable to pay Emtel a total amount of Rs 554,139,900. 

 

Keywords:  Unfair competition; Cross-subsidisation; damages; Emtel; Mauritius 
Telecom  
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The world of work is changing and so is the nature of employment (Vosko 2006). In its 
2015 report, the International Labour Organisation (ILO) observed that “more than 
three-quarters of the world's workforce have insecure, part-time, temporary or 
otherwise unstable jobs” (ILO 2015). The report is based on an analysis of employment 
patterns over one hundred and eighty countries which includes Mauritius. Full-time, 
stable employment contracts represent less than one in four jobs and that statistic is not 
improving noticeably argues the ILO. 
 
The latest unemployment figures published by Statistics Mauritius are indeed alarming. 
As at April 2017, the total unemployment stood at 44,300 comprising of 17,700 males 
representing around 40% of the total unemployed, and 26,600 representing the rest of 
60%. Youth unemployment rate increased by 4.7 percentage points from 24.2% in the 
first quarter 2016 to 28.9% in the first quarter 2017. During the same period, the youth 
unemployment rate for both male and female increased by 3.2 percentage points to 
22.5% and by 6.4 percentage points to 37.1%.  And compared to the previous quarter, 
the youth unemployment rate increased by 6.5 percentage points from 22.4% to 28.9% 
with increases of 7.5 percentage points in the male youth unemployment rate and 5.3 
percentage point in the female youth unemployment rate.  Unemployment rate for year 
2017 is projected to be 7.3%, same as in 2016 (Statistics Mauritius Q1, 2017). 
 
Unemployment has become a major global phenomenon (ILO 2016).  The Mauritian 
economy is not an exception and it is facing it very harshly on the face of the figures 
published by Statistics Mauritius. The various economic sectors are unable to match the 
demand for employment insofar as the offer is becoming more and more inelastic. 
Work in the “informal sector” has been described by the OECD as being “casual 
employment” based on “kinship or personal and social relations rather than contractual 
arrangements with formal guarantees” (OECD 2003). Work conditions are deteriorating 
rapidly in Mauritius and there is a shift from the formal type of employment to the 
more informal or precarious employment (Vosko 2006). Unfortunately there is no 
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formal statistics in the country to showcase these emerging realities. 
 
Workers organisations have expressed their concern regarding the relationship between 
precarious work conditions and the employment legislative framework in Mauritius. 
Trade unions argue that the labour laws must be reviewed to curb the ascending curve 
of precarious employment and rising rate of unemployment. Trade Unions have also 
raised the red flag that employment is becoming more and more precarious and claim 
that high unemployment rate is a reflection of the changing nature of jobs and a 
consequence of the new labour legislations in Mauritius. The more so, there has been a 
converging current among workers organisations in Mauritius that the twin labour 
legislations and the legal framework of employment as a whole promote precarious 
work conditions and high unemployment as they are interrelated.  
 
This Global Unions in 2012 underlining that “the law fails to establish proper 
protections against unjustified dismissal”. In 2008, the International Trade Union 
Confederation (ITUC), in a report for the World Trade Organisation (WTO) made 
damning observations about Mauritius and proposed a series of amendments to the 
defunct Industrial Relations Act 1973 (IRA) underpinning that Mauritius was in breach 
of its core labour conventions. In 2008, government repealed the IRA and enacted the 
Employment Relations Act 2008 and the Employment Rights Act 2008. ILO revealed 
that there is a relationship between precarious forms of employment and the labour 
legislations. 
 
The new 2008 labour legislations, which came into effect in February 2009, were a 
deception for the workers community at large as well as for the trade union movement 
in Mauritius. Statistics revealed that more and more workers were losing jobs and 
precarious work was becoming the norm. Despite government promises, the law has 
not changed. 
 
Mauritius signed the Memorandum of Understanding (MOU) on Decent Work Country 
Programme in 2012 with the ILO. The ILO 2030 agenda for sustainable development 
goal 8 “decent work and economic growth” is to “promote inclusive and sustainable 
economic growth, employment and decent work for all”. This situation is far from 
reality in Mauritius as per trade union movements. Government recognised that there 
still exist certain segments of the labour market within the informal sector where the 
application of the existing legislations proves to be difficult. There are also some 
services sectors, such as the Financial Sector or the ICT Sector among other, where 
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minimum wages are not prescribed. In 2016, government established an institution to 
come up with recommendations to look into the possibility of introducing a minimum 
wage in the country. Till date nothing concrete has come up. 
All indicates that employment and labour legislations are intertwined. The world of 
work rests on the legal framework of employment which is not only complex but 
dynamic. This research will explore a set of research questions going to the root of the 
legal framework of employment in Mauritius, its scope and extent to which it affects the 
world of work and to ascertain its relationship with precarious employment. Workers 
and workers organisations including trade unionists believe that the Mauritian legal 
framework of employment is the major cause of precarious employment.  
 
This research will establish the relationship between the two and measure the extent to 
which the legal framework of employment contribute to reduce precarious 
employment. The objective of this research will be to focus on the relationship between 
the legal framework of employment and precarious employment and will attempt to 
find the extent to which the legal framework of employment contributes in reducing 
precarious employment in Mauritius. This research will not only prove beneficial to the 
tripartite constituents and the workers and employers community at large, but will 
benefit the world of work in its entity and the Republic of Mauritius as a whole, 
establishing itself as an authority in the specified field of research in the country. 
 
The three specific objectives of the research are (i) to establish the relationship between 
the legal framework of employment in Mauritius and precarious work; (ii) to gauge the 
level of understanding of the legal framework of employment and precarious work 
among the tripartite constituents, workers and employers including stakeholders in the 
world of work; and (iii) to determine the extent to which the legal framework of 
employment contributes in reducing precarious employment in Mauritius.  
 
  



 
Research Week 2017 

 

328 

  

CONSUMER LAW AND POLICY IN AFRICA  
-THE MAURITIAN MIXED SYSTEM CASE STUDY- 

by 

Associate Professor (Dr) Rajendra Parsad GUNPUTH1* 

1 Department of Law, Faculty of Law and Management, University of Mauritius, Reduit, 
Mauritius 

* Corresponding Author E-mail: rpgunput@uom.ac.mu 

Abstract: 

Mauritian law is a mixed or hybrid system where both French and English law prevail 
on the small island nation after more than three centuries of colonialism but the 
quantum of each law differs from one substantial law to another. In other words, civil 
law and criminal law are French based because the substantive law is found in the Civil 
Code (CCM) and the Penal Code respectively both of French inspiration. The Code de 
Commerce is not a proper Code per se as it only compiles various legislations, protocols 
and conventions coupled with some very few articles on traders and some sociétés 
commerciales of French inspiration but otherwise the law of company is governed by The 
Companies Act inspired from the New Zealand Act 1995. There are Acts of Parliament 
which are in the form of statutes but most of them are inspired from English Law and 
legislations. However, nothing prevents the Mauritian legislator to borrow foreign 
legislations apart from France and England to implement them as our domestic law. 
Thus, consumer law in Mauritius is good hybrid of French and English Law. In the 
absence of any key legislation on the sales of goods relevant provisions on consumer 
law such as, inter alia, transfer of goods, risks and liability of debtor or creditor is found 
in the Civil Code (CCM) but the Supreme Court of Mauritius inspires from strong 
binding precedents of the House of Lords and/or Cour de cassation to enlighten its own 
decisions provided the law is the same or whenever there is similarity in UK and 
Mauritian legislations which is very often the case, or when articles of the French Civil 
Code and Mauritian Civil Code are the same. In a contextualized approach, this article 
enlightens consumer law and policy in Mauritius in various aspects of product safety 
and liability, transfer of goods or perishable goods.  

 
Keywords: Consumer, national policy, droit mixte  
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The world was shocked by the attack of the Twin Towers on 11 September in USA and 
millions of people witnessed the damages that had been caused after the terrorist attack. 
Since, several other attacks in diverge countries have shook the world and created a 
sense of insecurity. Because terrorism is a worldwide phenomenon, Mauritius is not 
safe from terrorist recruitment. Indeed, several media articles revealed cases whereby 
Mauritians had travelled abroad to take part in terrorist activities. Recruitment is a 
crucial aspect in terrorism.  The reason being that without man power, terrorists cannot 
execute their plans. To be able to counteract the tactics of the terrorists and impact on 
their recruitment, authorities must be aware of the different factors that may propel a 
person to join those extremist groups. Due to many problems such as unemployment, 
lack of financial help to pursue further studies or even family problem (single parent, 
broken family) the society can be a major risk factor for a citizen of a country to fall for 
easy money. On the other hand psychological factors also can play an important role for 
an individual who is in search of thrill or for whom revenge is a motivation to integrate 
a terrorist group. Because of the points mentioned before, the objectives of this paper 
are therefore to determine the different factors that are propelling individuals to 
integrate terrorist groups.  This paper wants to assess whether money is a major 
determinant factor in joining terrorist groups.  Moreover, this study seeks to determine 
whether individuals are affected by psychological problems or social ills contribute to 
their motivation to join terrorist groups. After a wide literature review had been 
developed, a semi-structured interview was conducted specially to have a two-way 
dialogue between interviewer and interviewee. As sample, the stratified random 
sampling was used because of the different strata sub groups that it provides. Findings 
revealed that there are Mauritians who would join the terrorists groups for money. The 
majority refused to join because of money but a small percentage would accept financial 
help to further their education, to deal with their current unemployed status, to have 
finance for medical treatment, to pay loans and to have money for entertainment.  Other 
factors that may push a Mauritian into those groups besides money include thrill 
seeking, seeking identity, societal problems, religious problems, environmental problem 
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and revenge. Based on the findings it can be recommended that some measures such as 
more police control, stricter laws, checks on cargo ship, sensitization program among 
the population can be implemented so as to reduce the risk of Mauritians joining 
terrorist groups. Therefore, it can be concluded that Mauritians are exposed to terrorist 
recruitment and if an opportunity arises some may not hesitate to join these groups 
because of those reasons mentioned above. However the study also demonstrates that 
not all Mauritians have the same perceptions about terrorism nor are most Mauritians 
motivated to join terrorist groups. In fact the majority of the respondents replied that 
they would turn off any proposal made to them. 

 

Keywords: Terrorist, Recruitment, Money, Factors, Mauritians. 
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Abstract 

A rapidly growing economy, increasingly unsustainable car ownership and limited 
travel options in terms of public transportation services is causing 
considerable road congestion during peak traffic periods in and around Port Louis, 
Mauritius. Realising that road congestion is a major issue from a socio-economic and 
environmental perspective, The Government has embarked in a Road Decongestion 
Programme since some time, investing a relatively big amount in the projects it entail. 
However as The concerned Minister and many other experts explained, the Road 
Decongestion Programme on its own will not solve the problem of traffic congestion 
and there is an urgent need to complement such a programme with a Light Rail Transit 
project.  “While the Road Decongestion Programme will ease fluidity of movement of 
vehicles, the Light Rail Transit will ensure mobility of people and facilitate the access to 
jobs and other activities,” the minister stated. It is a fact that the Light Rail Transit 
project is one of the most important road infrastructure projects ever embarked by any 
Government with a view of laying the foundation of a modern Mauritius and helping to 
alleviate the road traffic congestion problem, which is being aggravated with the 
increasing number of vehicles. 

Moreover, there is an urgent need to establish new transit corridors through these city 
areas in order to relieve the main road arteries and to review its existing bus network in 
order to achieve an efficient multi-modal public transport network that can serve 
Mauritius over the long term. As part of Government’s plan for urban and rural 
regeneration, the Metro Express will totally redesign towns, create new growth poles 
around the terminals, while at the same time , and more importantly reduce the 
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commuting time for citizens, raise productivity, eliminate the inconvenience of traffic 
congestion, save on petroleum import bills and significantly cut down pollution. This 
project is expected to Provide a meaningful and well-planned public transport 
alternative for commuters and for the broader travelling public and  is ultimately  seen 
by the Government  as vital in ensuring that all elements are in place to support and 
sustain an ambitious developmental and economic growth strategy. As mentioned, 
indeed, it is likely to even be the largest and most costly infrastructure project 
undertaken in Mauritius to date. The commercial interest in the project and the 
opportunities it presents will be significant for this emerging country, with 
associated property development and commercial opportunities worth hundreds of 
millions of dollars as a direct result of the project. In addition, indirect opportunities 
will include increased commercial and residential property values in adjacent areas. 

The 28 km Metro Express project will start from Ian Palach in Curepipe and end at 
Immigration Square in Port Louis and will comprise 19 stations in all, including 5 
interchanges at Urban Terminals with an end-to-end journey time of 40 minutes. It is 
expected to enter revenue service in 2021. The project is estimated at a cost of USD 550 
million.This project will be financed partly by a grant of US 275 million dollars from the 
Government of India and the remaining financing will be raised either from local 
financing institutions and/or line of credit from India and/or from Development 
Partners, on the basis of terms and conditions which are most favourable for the Project. 

 
Although preliminary studies and the government point out the net benefit to the 
economy, there has been and still are a number of counter arguments and reservations 
on the project including its very sustainability, the subsidy to be injected, compulsory 
land acquisition costs, impact on current transport workers and society at large and 
particularly travel time and intention to use this mode of transport. The purpose of this 
study is to develop and test a theoretical model to understand the motivating factors for 
the public to use metro express. 
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Abstract 

Development economists associate economic openness, characterised by international 
trade and capital flows across national boundaries, with increased growth 
opportunities. Foreign direct investment (FDI) and multinationals (MNEs) have been 
attributed several benefits such as transfer of technology, know-how and the creation of 
jobs. On the other side of the coin, anti-globalisation lobbies, environmental groups and 
ecological economists among others, apprehend the impact of economic globalisation 
on sustainability due to over-exploitation of natural resources and excessive current 
consumption at the expense of future generations. It is therefore very important to 
assess the impact of economic openness especially on developing countries, who see it 
as a solution out of the poverty trap, not only in terms of their growth performance but 
also in terms of its impact on sustainability. Existing literature tends to focus on the 
links between globalisation and economic growth as a conventional measure of 
countries’ performance. This research thus attempts to bridge a gap in the literature by 
examining the impact of economic openness on sustainability using a sample of 
developing countries. This study focuses on Sub-Saharan African (SSA) countries which 
are increasingly attracting MNEs and FDI. A large proportion of FDI inflows into SSA 
have, in fact, been concentrated in the extractive sectors. The degree to which an 
economy is integrated into the global system is captured through two factors namely 
trade openness and the presence of MNEs, proxied by the level of FDI stocks and the 
genuine savings (GS) rate computed by the World Bank is used a measure of 
sustainability. GS build on the idea that the total amount of capital in the economy 
should not be eroded over time during economic activities. GS is thus an indicator of 
weak sustainability that assumes substitutability between different forms of capital 
namely manufactured, human and natural. Persistently negative GS rates are 
interpreted as a country that is pursuing an unsustainable path that will have a negative 
impact on welfare and development in the long run as the revenues from the depletion 
of natural capital is not being re-invested into the other forms of capital, hence the 
country’s capital stock is declining. The study makes use of a panel data set for 30 SSA 
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countries, over a time period of thirty-five years. Fixed and Random Effects and System 
Generalised Method of Moments (GMM) have been used and country specific, dynamic 
effects, potential endogeneity among variables have been catered for. The results show 
that the degree of trade openness is found to have a negative impact on GS which is 
robust to the methodology employed. Furthermore, improving institutional quality in 
the countries considered in the sample could directly significantly improve (weak) 
sustainability and indirectly through its impact on the contribution of MNEs’ presence. 
This study therefore sheds light on the role played by economic openness in the context 
of developing countries in the region of SSA which are characterised by a high 
dependence on natural resources and poor institutional quality. 
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Abstract 

In August 2016, the Mauritian Government officially launched its International 
Financial Centre. One of the prerequisites of an IFC is to have “Transparency, good 
governance, and international best practices”. This in turn means having the right 
internal and external corporate governance framework. While the internal corporate 
governance framework can be gauged by board influence, ownership and managerial 
incentives (Aguilera et al. 2015), the external corporate governance framework 
comprises of regulatory bodies, reputational agents and the market for corporate 
control. While all three elements are important in assessing external corporate 
frameworks, this study examines the strengths and weaknesses of the regulatory 
framework of the country. This feature is deemed to be more important as the success 
and proper functioning of the other two elements, namely reputational agents and the 
market for corporate control depend on a sound regulatory framework.  
 
Documentary research method was used to analyse different sources of legislation 
relevant to the study in question.  Following Payne (2004) written documents in the 
public and private domain were categorised, investigated, interpreted (Mogalakwe 
2006) and strengths and weaknesses were identified. Prior to interpretation, document 
authenticity, credibility and representativeness were ensured.  

The findings of the study show that one of the major challenges facing the Mauritian 
regulatory framework is its complexity. Far too many Acts and regulations govern 
business activities. By way of example, if a company seeks listing on the Stock Exchange 
of Mauritius, it will have to abide by the requirements of the Stock Exchange of 
Mauritius and that of the Financial Services Commission (FSC). However, the Stock 
Exchange of Mauritius is regulated by the Securities Act and the FSC. Yet, these two 
regulatory bodies are under the aegis of two different Ministries. Relatedly, Schmulow 
(2015:152) points out that when financial institutions starts offering products that “blur 
the boundaries, thereby creating issues of supervisory prerogative and, by implication confusion, 
contradictions and potential conflicts are more likely to arise”. 
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The external corporate governance framework comes under the aegis of two ministries 
and the Prime Minister’s Office. In some cases, it is difficult to draw the line between 
the limit of authority of the two ministries and the Prime Minister’s Office.  

In addition, given that multiple institutions have overlapping authorities, it can be 
confusing to the business community. Relatedly, the World Bank Report On Standards 
and Codes (ROSC)  (World bank 2010) remarks that both the National Committee on 
Corporate Governance and the Financial Reporting Council have overlapping 
authorities in monitoring compliance with the code of corporate governance. In 
addition, the Financial Intelligence and Anti Money Laundering Act 2002 empowers 
both the FSC and the Bank of Mauritius to issue guidelines with respect to anti money 
laundering. Yet, these bodies are not empowered to take action in cases of breach. This 
authority is vested to the Commissioner of Police, the Comptroller of Customs, the Bank 
of Mauritius, and the Independent Commission against Corruption.  

Additionally, the complex regulatory framework of the country may explain the dearth 
of court cases regarding breach of noncompliance with regulatory provisions. In fact, 
the ROSC (World Bank 2010) points out that action against directors are rare in 
Mauritius. Furthermore, it notes that that judges lack experience in capital market 
matters. It can be inferred that compliance with so many laws and regulations may be 
administratively costly and burdensome for companies to handle.  

This research holds practical implications to policy makers. First, policy makers could 
use findings from the study to ensure that “issues needing regulatory oversight do not 
fall through the gaps” (Goldwyn et al. 2016). In addition, it is important that policy 
makers re-examine the entire structure and regroups oversight under a single authority 
so that administrative burden of companies be reduced.  
 
One of the limitations of the study is that it mostly makes use of documents in the 
public domain. Interviews with key informants could have augmented documentary 
data. Mogalakwe (2006) suggests that “Such interviews can help capture certain 
perceptions, attitudes, views and feelings, and the meaning and the interpretations that 
people have given to certain events and situations, and to detect any conflicting 
attitudes and interpretations of the same events and situations”. 
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Abstract: 
It is commonly reported that access to legal information is a key to administer justice 
rightly in any democratic country.  However, we also live with the reality that legal 
professionals and actors, while operating in a highly intensive information environment 
often encounter considerable barriers in their quest to find relevant information or 
specific answers to their questions.  Lawyers, attorneys, legal professionals and other 
actors operating in the legal domain are often on the run for legal information search 
because they need to be constantly updated about the recent developments in the law, 
about legal precedents or even about how justice is rendered in a particular case.  The 
legal profession is particularly characterised by information and case law abundance 
and most importantly by a continuous flooding of amendments and additions to the 
legal statutes.  However, in most countries, there is a lack of an all-inclusive or complete 
law collection and there are in most cases substantial gaps which require attention and 
redress.  It is also unfortunate to note that unlike other fields, that equally have 
tremendous amount of information available, the legal domain has barely any kind of 
information retrieval system that would enable actors operating in the legal profession 
in Mauritius to retrieve relevant information effortlessly. The amount of available 
information in the legal sphere of Mauritius is constantly rising.  Evidence from the 
Supreme Court’s Annual Report 2015 depicts that the number of cases lodged before 
the Mauritian Judiciary has increased from 133, 423 in 2014 to 141,164 in 2015.  
Consequently, this has also resulted in a rise in the number of outstanding cases from 
46,565 in 2014 to 50,270 in 2015.  As the old adage goes, “justice delayed is justice denied”.  
 
In this work, we have implemented a web-based legal information retrieval system for 
the Mauritian Judiciary, where users can enter their queries freely using natural 
language. The system processes the queries by extracting relevant keywords and 
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discards those that do not carry much information and then returns the relevant 
sections of law which contain these keywords or keyphrases. The system also returns a 
list of relevant Supreme Court cases. The user can decide on the number of results to be 
displayed. The user can also wish to have only the name of the relevant acts be 
displayed for certain keywords or keyphrases. The system does not require the user to 
know how the law is structured or how the knowledge-base is built in order to benefit 
from it. The portal can also be accessed via mobile devices without compromising any 
of its facilities or user-friendliness. It is hoped that the availability of information at the 
click of a button will help the human resources at the Mauritian Judiciary to become 
more efficient and this will contribute to the reduction of delays in the disposal of cases. 
 
 Keywords:  Information Retrieval, Web-based, Legal System, Mauritius 
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Autonomy and Citizenship Performance 
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This study was aimed to examine the mediating effect of employee work engagement in 
the Job Autonomy-Organizational Citizenship Behaviour (OCB) and purely intends to 
contribute for the existing literature.  Drawing upon the Job Characteristics Theory 
(Hackman and Oldham, 1975) and  the Social Exchange Theory (Blau, 1964), this study 
specifically  examined the direct effect of Job Autonomy on OCB and the indirect effect 
of Job Autonomy on OCB through Work Engagement as the mediator. One way for 
organizations to survive in this challenging era of communications and technology is to 
have employees who are committed, engaged, and loyal in doing work way beyond 
their prescribed job description. As such, employee engagement in extra role behaviour 
such as Organizational Citizenship Behaviour (OCB) is deemed important in sustaining 
competitive advantage, keeping abreast with changes, and promoting innovation 
(Organ, 1997). Managers of work organizations value OCB as it creates work 
environment that is conducive to cooperation and helps to reduce the amount of time a 
manager spends on an issue; thus, enabling them to focus on other opportunities for 
improving organizational performances (Turnipseed and Rassuli ,2005). Review of 
literature shows that OCB has been studied in-depth both to determine its antecedents 
as well as its consequences. Studies have identified a number of predictors of OCB, 
including:  job attitudes (Shore & Wayne 1993), interpersonal trust/loyalty to the leader, 
(Podsakoff et al. 1990), and task characteristics (Todd and Kent 2006). Although many 
studies have examined the direct relationship between task characteristics and OCB, 
studies examining the mechanism that explains this relationship are scarce (Su & Hsiao 
2005, Krishnan et al.  2010). 

 

Keywords: OCB, Job-Autonomy, Social Exchange Theory, Competitive advantage, job 

attitudes. 
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Auditors' perception on the determinants of audit quality control, audit profession 
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Abstract:  Globally,  the profession of audit is in the verdict of public, since the 
corporate must have an auditor assuring the governance of the company and that the 
annual reports are in all crucial and acceptable which at times can be difficult and raises 
the question of what is a high quality audit (DeAngelo`s 1981).  In Mauritius, studies on 
audit quality is very seldom.  The purpose of this study is to verify the perception of 
auditors on determinants of audit quality control, audit profession and client 
satisfaction.  To understand the clients services, use of quality control measures to 
maximize the clients satisfaction by adoring the ethics and International Standard of 
Auditing (ISA) rules.  For the purpose of this study, data is collected through 
questionnaire and analyzed with the help of stata. OLS, Ordered probit regression 
models used to understand auditors perception on the determinants of audit quality 
control, audit profession and client satisfaction.  The study reveals that, flaw in taking 
right decision can affect the auditors profession and credibility among the stakeholders 
(Francis and Al , 1987, 1988, 1999; Burton’s study , 1986 , Grimlund , 1990, Lennox ,1999, 
Shu ,2000, Chia-Chi Lee ,2008). Clients want their auditor to be strong and effective 
decision makers. So, the existence and survival of any audit firm strongly depends on 
the client satisfaction and it is the responsibility of the management, owner and the 
regulatory body to maintain this, and has been evidenced strongly by this study in 
Mauritius.  

Keywords: OLS, ordered probit, client satisfaction, perception, determinants.  
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Abstract: 

Mauritius is now classified among the upper-middle income countries with a per capita 
income of US $ 4500 in 2003, one of the highest in this part of the world.  The rapid 
changes in the economic landscape have no doubt put a lot of strain on the country’s 
physical infrastructure, particularly, the road transport infrastructure, resulting in 
serious traffic congestion in the city and other major conurbations.  “The quality of life in 
the main focus towns has been spoiled by the excessive intrusion of motor traffic”, notes a 
World Bank Report (June 2003).  The critical impact of economic growth on the 
transport sector has been the growing ability by the public to afford private transport 
(cars, dual purpose vehicles and motorcycles) with the result that total motor-vehicles 
ownership surged from 168,158 in 1993 to 276,371 (December 2003), an increase of 64%.  
At the end of December 2015, there were 476,207 vehicles registered at the National 
Transport Authority (NTA). This represents a net increase of 11,155 vehicles (2.4%) as 
compared to end of year 2014 when the number of registered vehicles was 465,052. The 
continuous increase in vehicle ownership repeatedly exacerbates the problem of traffic 
congestion with more and more people using their vehicles to commute to Port Louis. 
The road traffic volume is expected to grow further by 2020. How to reduce private 
vehicle use and to encourage the use of public transport is presently one of the 
fundamental policy goals of transportation authorities in Mauritius. For instance, the 
recent budget laid the foundation for a Comprehensive Bus Replacement Mechanism to 
enable the acquisition of up to 200 modern and more comfortable semi-low floor buses 
annually, with low Co2 Emission. This switch from private means of transportation to 
public transportation means has the potential to help in both reducing traffic congestion 
and pollution caused due to transport in Mauritius. Unfortunately, these policies often 
fail, or have unsatisfying results. Travel mode choice is determined by several factors, 
such as contextual factors (e.g., available travel modes environment), an individual’s 
abilities and constraints (e.g., car ownership), and various psychological factors (e.g., 
evaluations and motives).  
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The present study proposes to focus on the psychological factors that affect individuals’ 
behavioural intentions with regards to the use of public transports. An integrated 
model is developed based an exploratory research and by taking into account existing 
theories such as the means-end theory and the theory of planned behavior. The study 
furthermore explores the relationships between the various determinants of public 
transport behavioural intentions and their effect on behavioural intentions of public 
transport users with the aim of reducing private vehicle use and encouraging the use of 
public transport. Three objectives have been formulated, namely: to identify public 
transport service quality attributes and dimensions and to construct and test a 
measurement model of Public Transport Service Quality (PTSQ), to identify and assess 
other key determinants of behavioural intentions of public transport users in Mauritius, 
and to develop and empirically test an integrated structural model linking service 
quality dimensions of public transport, satisfaction with public transport, other 
determinants of public transport  and behavioural intentions using Structural Equation 
Modeling (SEM). The methodology employed comprise of two phases. Phase one 
comprises of an exploratory phase whereby focus group discussions and in-depth 
interviews are conducted with various stakeholders of public transports in Mauritius. 
Phase two comprises of a survey among a sample of 600 public transport users. The 
data is analysed using statistical techniques such as exploratory factor analysis, 
confirmatory factor analysis, test of differences and structural equation modeling. The 
findings provide evidence for importance of various determinants such as service 
quality and attitude in predicting behaviours towards public bus transport in 
Mauritius. Subsequently, based on our results managerial implications and policy 
recommendations are discussed.   

 

Keywords:  Public Bus Transport; Behavioural Intentions, Service Quality, 
Determinants; Structural Equation Modeling 
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Abstract 

Human beings have always been guided by their emotions and feelings. In today’s 
competitive businesses, the economy is more geared towards a service industry. With 
this perspective, it can be pointed out that the extensive use of emotions in 
organisational context can be viewed as a differentiation advantage.  Hochschild (1983) 
through her seminal book “The Managed Heart: Commercialisation of Human Feeling” 
unfolded the concept of emotional labour in the workplace. Emotions has always been 
viewed as a valuable resource and a type of energy which attracts organisations. 
Emotional labor has mainly been viewed as threatening to the health and overall 
development of front line employees. A lot of researches conducted basically criticized 
the practice of emotional labour in the service sector. Some studies even criticized the 
capitalists’ nature of over-using and commercialization of emotions for the sake of 
customer satisfaction. This study will attempt to develop a model to facilitate emotional 
labor in the midst of the hospitality sector in Mauritius. The Mauritian economy is 
based on different pillars and the hospitality sector being a major pillar contributes 
enormously in the economic progress and development of the country. Being a service 
sector, there is a high dependence on its human capital and this human component in 
hospitality sector is at the centre for service quality, satisfaction of customer, 
competitive advantage and the whole performance of the organization. Bearing the 
complexity of the sector and its dependence on emotional labor to achieve competitive 
advantage the following factors would be analyzed in respect of facilitating emotional 
labor; empathy, emotional intelligence, quality of work life and organizational 
commitment. Empathy has been defined as the ability to experience and share mutual 
feelings of the recipients. The exhibition of empathy, or the caring and individualized 
attitudes from the service employees to their customers, is an important and essential 
for proper customer service.  Emotional intelligence can be said to be the ability to 
recognize and understand emotional responses from another person, and as a result to 
create and normalize emotions that enhance the emotional transactions among two 
individuals. Quality of work life can be defined as having an encouraging working 
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conditions and appropriate environment in the work place that promote employees’ 
satisfaction through both intrinsic and extrinsic rewards, job security and career 
opportunities. Organizational commitment in simple terms can be defined as the 
willingness of the employees to work and promote goals and values of an organization, 
and also work for exceeding the benefits of their organisations. The Social Exchange 
theory will be at the centre of this study in order to support the exchanges between the 
employer and employee and between the employee and customer. A survey will be 
conducted to test the model. A total of 500 employees from the hospitality sector will be 
targeted to participate in the survey. A Structural Equation Modeling will be conducted 
to confirm the hypothesis. 

Keywords: Emotional labor, empathy, emotional intelligence, quality of work life, 
organizational commitment 
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Abstract: 
 
The Indian Ocean is different compared to other  oceans of the world because of its 
near-complete enclosure with the continents and the all year round current patterns 
(Schott et al., 2002). One of the main features in the Indian Ocean is the Mascarene 
Plateau which arches across the Western Indian Ocean from the Seychelles down to 
Mauritius. With group of islands associated with the plateau and various number of 
shallow banks the plateau has unique topography (Parson and Evans, 2005) and 
sustains an extensive range of ecosystems with a possibility for the exploitation of 
resources (Payet, 2005). The Mascarene Plateau is characterised by shallow banks 
namely Saya de Malha and Nazareth which is known to harbour high phytoplankton 
biomass along the slope down to the ridge. Chlorophyll-a (Chl-a) used to monitor 
phytoplankton and hence to monitor the production of the ocean (Platt et al., 2008) can 
be observed from ocean colour remote sensing. Alternatively, sea surface temperature 
(SST) cooling is a proxy for surface water nutrient enrichment in the process of vertical 
transport from deeper colder layers in coastal upwelling systems (Bignami et al., 2008, 
Silió-Calzada et al., 2008). 
 
The study was partly based on four seasons; North East monsoon from December to 
March (DJFM), South West monsoon from July to September (JAS), two inter-monsoons 
from April to June (AMJ) and from October to November (ON). Remote sensing data 
for the period of 2003 to 2015 were processed. A correlation between SST and Chl-a, 
both of 4 km resolution, was investigated surrounding Nazareth Bank. As a fact of 
rather low chlorophyll-a concentration in open seas, two regions, adjacent to the Plateau 
were chosen based on the vessel location criteria. Monthly mean and seasonal analysis 
were calculated in these regions. Results showed a sinusoidal seasonal cycle of SST, 
with persistent seasonal warming trend from October to March. Higher Chl-a 
concentration was observed during the period July to September, which showed that 
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this period is more productive due to upwelling of cold waters.  Less significant Chl-a 
concentration was observed from December to March seasons whilst it also represents 
the hottest season. The regions east (610E - 630E) and west (570E-590E) of the Mascarene 
Plateau were also studied along latitudes 130S up to 180S in the Exclusive Economic 
Zone of Mauritius where most of the fishing activities were concentrated. In general, 
Howmoller plot showed that 2008 was less warm during the past 14 years with a slight 
drop with respect to the maximum monthly mean records, whilst 2006 was the most 
productive during winter season in the region of study. Chl-a bloom was observed after 
cyclone Imelda in April 2013 showing Chl-a concentration above 0.3 mg/m3 along 
latitude 130S and longitude 570E. Scatter diagram revealed that the western side of the 
plateau was more productive with relatively warmer surface temperature compared to 
the eastern side of the plateau.  
 
This study based on SST and Chl-a derived from satellite imagery in the Mascarene 
Plateau could be used together with fishing information to determine seasonal fish 
distribution.   
 

Keywords: chlorophyll-a, temperature, remote sensing, nutrient, upwelling 
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Abstract: 

The Square Kilometre Array (SKA) radio telescope will be hosted by South Africa and 
Australia. South Africa will host the telescope in collaboration with a number of partner 
countries, mostly in Southern Africa. Mauritius is one of the partner countries. The 
conception of a new radio telescope is a deliberate attempt by some members of the 
Mauritian radio astronomy community to actively support the SKA consortium by 
making tangible contributions in scientific and technological areas. The instrument will 
design and develop novel technologies which will be shared with a broader global 
audience. All of this activity will also help in building human capacity around radio 
astronomy. 

Deuterium has been successfully observed by the MIT Haystack Deuterium Array in 
the Northern Hemisphere. The Mauritius Deuterium Telescope builds upon all their 
precious research. Since the Deuterium Array is the only dedicated array ever built to 
detect the line, another dedicated instrument is being designed and constructed in the 
Southern Hemisphere. The phased array will use Yagi-Uda dipole antennas, with 
superior gain to that of the MIT Haystack Observatory. The collecting area is expected 
to be the same as a 36 m dish antenna which corresponds to roughly 24 substations of 
25 antennas each. This will allow for an expansion of the experiment to other nearby 
galaxies such as the Large Magellanic Cloud and Small Magellanic Cloud. The MDT 
radio telescope is using low-cost off the shelf electronics with commercial Software 
Defined Radios for data acquisition. The galactic center transits practically at zenith for 
our latitude. This helps in maximising signal to noise (SNR) for a transit instrument. It 
was observed that the successful mitigation of radio frequency interference (RFI) played 
a major role in the success that MIT enjoyed. To emulate that success proactive steps 
have been undertaken with the set-up of RFI monitoring system on site. Furthermore, 
the radio spectral line is in a radio astronomy reserved band of 322-328.6 MHz. By using 
a protected band, issues of radio frequency interference should in principle be kept to a 
minimum by acting as a deterrent to spurious emissions from civilian activities. With 
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the SKAs development in mind we have decided to try new techniques for the digital 
signal processing. 

In addition the array will provide a test bed for technical developments of large arrays 
at low frequency, which can benefit the Low Frequency Array (LOFAR) and Square 
Kilometer Array (SKA), such as mitigation of radio frequency interference, digital 
receivers, and wideband communication systems, as well as serve as a training 
opportunity for students in instrumentation. 

A number of SKA related radio telescopes are being built and commissioned around the 
world. These are SKA precursors and pathfinders. MeerKAT, ASKAP and LoFAR are a 
few of them. Others, even without an SKA designation of pathfinder, like the 
Deuterium Array, are still working on SKA related science and technology. The 
Southern Hemisphere has been devoid of low and midfrequency radio telescope for a 
long time. Presently, the active low frequency instruments are the Murchison Widefield 
Array (MWA) and Precision Array for Probing the Epoch of Reionization (PAPER). The 
addition of these telescopes is essential to complement the work done by Northern 
Hemisphere ones. 

 

Keywords: Radio astronomy, Mauritius, Deuterium, Mauritius Deuterium Telescope, 
Square Kilometre Array 
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Abstract: 

Background and objectives: 

Knowledge of the spatial and temporal distribution of Global Solar Radiation (GSR) on 
a horizontal surface is vital for implementing solar energy systems. Solar resource 
information is being sought nowadays by both architects and engineers to help design 
passive solar and daylighting features for buildings. Local global solar radiation data is 
also solicited by potential solar farm planners in order to locate potentially high solar 
energy catchment areas. Solar radiation data is also requested to reveal agro-climatic 
zones. However, despite the necessity of global solar radiation data, these are not made 
readily available due to high cost, maintenance and calibration requirements. 
Consequently, the objectives of the present study focuses on the implementation of 
global solar radiation models to estimate the monthly mean variations in global solar 
radiation over a typical yearly period. The evolution and analysis of the insolation trend 
in the interval 1985-2005 is also explored.    

Approach and methodology: 

We investigate the performance of the sunshine-based model of Angstrom-Prescott, 
temperature-based model of Hargreaves and hybrid-parameter-based model of Sayigh 
on the Mauritian domain. Monthly mean daily global solar radiation, sunshine duration 
and temperature data provided by the Mauritius Meteorological services (MMS) over 
the years 1961-1990 for the regions of Medine, Vacoas and Plaisance is used to design 
and test the robustness of the model and estimate trends for regions of Reduit, Fuel and 
Pamplemousses. 

The insolation data for the second phase comprise of extra-terrestrial solar radiation 
and monthly average values of irradiance components for a period of 21 years obtained 
from NASA. Monthly average values of mean temperature over the same temporal 
scale was provided by the MMS. Periodic fluctuations in the distributions have been 
detected using Fourier analysis while cross-wavelet analysis has been employed in 
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order to reveal the phase difference existing between the mean temperatures recorded 
and the solar radiation components observed in Mauritius. 

Major findings: 

Modelling results: 

Through the implementation of a relative humidity trend specific to the case of 
Mauritius, the modified version of the Sayigh model outclassed the other two insolation 
models with a better predictive power. It was tested in the regions of Vacoas and 
Plaisance for the whole yearly duration. Correlation coefficients for the regions of 
Medine (�������) is 0.9994, Vacoas (��	
�	�) is 0.9868 and Plaisance (��	��	�
�) is 0.9804. 
Overall, it can be concluded that the Modified Sayigh Model gives appreciable 
estimations for the insolation at Medine, Vacoas and Plaisance throughout the year. 
This model was therefore selected to estimate the yearly solar radiation trends for the 
remaining three regions as presented in Figure 1.  

 

 

 

 

 

  

Figure 1. Insolation trends estimated in Mauritius. 
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Figure 2. (a) Lag between GNI and mean temperature trends. Analysis using (b) Wavelet coherency and (c) cross-
wavelet spectrum.  
 

Conclusion and significance: 

Estimating the solar radiation for the case of Medine shows that Angstrom and 
Hargreaves models work well for transition periods. The best model is the Modified 
Sayigh Model which uses humidity factor trend Ψᵦ, intrinsic to the case of Mauritius. 
The average insolation on a horizontal surface in Mauritius ranges from 750 W/m² in 
summer to 620 W/m² in winter giving a yearly average irradiance value of about 685 
W/m².  

 

Keywords:  Global solar radiation, insolation models, insolation/temperature lag  
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Abstract: 
 
The Republic of Mauritius has a huge Exclusive Economic Zone (EEZ) and the fisheries 
sector is reckon as one of the major economic pillar of the latter. Worldwide studies 
have demonstrated that the abundance of phytoplankton is directly proportional to the 
level of chlorophyll a in the water and this arises from the assumption that chlorophyll a 
molecule is omnipresent in all the phytoplankton community. Furthermore, research 
showed that massive movement of fish in the ocean is predominantly driven by the 
biomass of the marine phytoplankton. 
 
Remote satellite data has proven to be increasingly used for remote sites to ease access 
and reducing cost of frequent sampling. The EEZ of Republic of Mauritius being very 
huge, 2.3 million km2, this method turned out to be very effective. The aim of this study 
was to determine the seasonal variation in primary productivity using AquaMODIS 
chlorophyll a data at the fishing banks (Saya de Malha: site 1, Nazareth: site 2, Cargados 
Carajos: site 3) and around islands (Northern parts of Mauritius - site 4 and Rodrigues -
site 5) in the EEZ of Republic of Mauritius for the period 2005 to 2011. Satellite 
chlorophyll and temperature embedded images were downloaded from the NASA 
website were then processed on SeaDAS and an average of 5 grids was selected for 
specific sites. Grids containing black pixels were eliminated and the averages were 
recalculated as it arises from unstable atmospheric conditions. Furthermore, 
temperature data was extracted from the downloaded images. Eventually, the fish 
abundance per ton/year was determined from the annual reports Minister of Ocean 
Economy, Marine Resources, Fisheries, and Shipping.  
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Site 1 (0.4378±0.0412 mgm-3) had the highest level of chlorophyll a followed by site 3 
(0.4273±0.0497 mgm-3), site 2 (0.2421±0.0492 mgm-3), site 5 (0.1944±0.0441 mgm-3) and 
site 4 (0.1601±0.0278 mgm-3). A high positive correlation (r= 0.6913) noted between the 
chlorophyll a and sea surface temperature. The total yearly average of chlorophyll a for 
the five sites did not vary highly where the minimum value was 0.2713mgm-3 for 2007 
and the maximum was 0.3034mgm-3 for 2006. The minimum value for the average 
chlorophyll a concentration for year 2007 corresponds to the minimum value of average 
temperature in 2007 of 26.72 °C. Slight increased on the average chlorophyll a 
concentration was noted from 2007 onwards up to 2011. The detailed analysis of the 3 
month interval for chlorophyll a and temperature for the period 2005-2011 showed that 
there were anomalies in the respective parameters. It was confirmed that there was 
eventually a higher concentration of chlorophyll a in winter compared to summer for 
the year 2008 and 2009 for certain specific sites. In 2008 it was the case at the sites 1, 3 
and 5 and in 2009 it was at site 2. These anomalies can be attributed to the effect of 
natural ocean water upwelling. Generally, the chlorophyll a level at all the five sites 
increased in October (summer) peaking around January-March and start decreasing in 
April (winter).  
 
The analysis of the reports indicated that the highest average fish catch per year was in 
2006 and 2009 and eventually these were among the years where the chlorophyll a 
concentrations were the highest. These results can be further supported by the highest 
temperature in 2009. This study can conclude that the high temperature in summer 
leads to a high level of chlorophyll a (high phytoplankton) which drives the flow of 
high fish abundance. These findings may be potentially used in the fisheries sector to 
locate hotspots and variation in primary productivity. 
 
Keywords: chlorophyll a, fishing banks, seasonal variation, temperature, fish 
abundance 
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Abstract: 
 
Aquaculture is considered as one of the fastest food production industry during the last 
10 years and holds a high importance in fulfilling the global seafood demands. Since 
only a few studies have been carried out on coastal aquaculture on a global and local 
scale, understanding the perception of social groups on this subject is a key challenge. A 
survey-based approach, targeting the Mauritian population, was developed in order to 
have an in-depth assessment of the public perceptions and attitudes on aquaculture and 
its implications on the Blue Economy in Mauritius. Respondents’ perceptions were 
evaluated on 5 different aspects of aquaculture, namely, knowledge, socio-economic 
aspects, environmental aspects, food security and implications on Blue Economy. A 
quantitative method was adopted in order to collect the required data and participants 
were chosen at random. The target Mauritian population consist of approximately 1.26 
million people. A total of 385 questionnaires was administered for this study and a 
response rate of 100% was recorded. Different statistical tests like Spearman 
Correlation, Kruskal-Wallis and Chi-Square test were used to compute data. Descriptive 
statistics methods have revealed that 69.1% of respondents were in favour of the 
expansion of the aquaculture industry in Mauritius. It was also found that the majority 
(41%) of Mauritian respondents rated the development of the aquaculture industry in 
the country as ‘medium’. Moreover, the most relevant reasons for development of 
aquaculture industry in Mauritius, as perceived by the participants, include ensuring 
the food security and boosting the economy of the country. However, it was found that 
a poor negative correlation (r = -0.169), which is statistically significant (Spearman 
correlation, p<0.05), exist between favouring aquaculture expansion and perceived 
environmental concern of aquaculture. A Chi-Square test confirmed a statistically 
significant association (p<0.05) between the educational qualifications of respondents 
and their knowledge on aquaculture. One possible explanation to this finding is the 
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high amount of exposure to information concerning the aquaculture industry by those 
having higher educational qualifications. Job creation, poverty alleviation and increased 
food production were the perceived potential benefits of aquaculture among the 
Mauritian community. Since the quality and safety of farmed products are considered 
as important factors governing food security by seafood consumers, a thorough 
evaluation on food security aspects of aquaculture in Mauritius was carried out. The 
results have shown that one third of the survey population rated farmed products as 
being of good quality and approximately the same proportion of respondents stated 
that these products are safe for consumption. Aquaculture products were also greatly 
perceived to be more costly than their wild equivalents by 21.8% of the survey 
population. When a correlation between aquaculture and Blue Economy in Mauritius 
was assessed, creation of employment opportunities, ensuring food security and 
boosting the economy of the country were factors chosen by most participants to 
acknowledge the implications of aquaculture on the Blue Economy. This study also 
identified a lack of awareness of aquaculture and Blue Economy along with positive 
perceptions of the concept of integrated aquaculture, although the latter results should 
be treated with some caution. Based on the results, it can be concluded that there is clear 
scope to advance public awareness of the role and implications of coastal aquaculture 
and this will be necessary to gain mainstream acceptance of this aquaculture practice in 
Mauritius. 
 

Keywords: Aquaculture, Blue Economy, Mauritius, Perceptions, Public, Survey 
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Abstract: 

The marine ecosystem is an important component of the Mauritius environment. The 
services provided by this ecosystem are vital to the economy and to human wellbeing.  
Plans have been made to protect the unique ecology found in the Mauritian waters 
through various initiatives such as the institution of Marine Protected Areas and 
Fishing reserves. There has been very little study on the perception of the public on 
these protected areas in Mauritius. This study assessed the awareness and attitudes of 
the local community towards these protected areas. At the same time it was an 
opportunity to gauge the perception of the people interviewed in the study about the 
state of the marine environment of the island. A semi-structured questionnaire, 
comprising of both open-ended and closed-ended questions was designed for collection 
qualitative and quantitative primary data (n= 267). The first section of the questionnaire 
covered various statement along the following themes-awareness of the establishment 
of MPAs, roles and functions of MPAs, local support for the MPAs, attitudes towards 
the marine environment, roles of the local community in the management of MPAs. The 
second part gathered information on the respondent’s profile. The target population 
included the general public, fishermen, tourists, local residents, scientists working in 
the field of marine science. Four study sites were targeted namely areas within the Blue 
Bay Marine Park, Balaclava Marine Park, Flic en Flac , and Poudre D’Or (Pointe Des 
Lascars) fishing Reserve. Out of the 267 respondents surveyed within these 4 regions, 63 
% (169) was male and 37% (98) were female. This study found that even though the 
local community appreciated the value of the marine environment, the awareness about 
was relatively low. However, the respondents agreed that the MPAs were instrumental 
in conserving marine biodiversity and resources. The younger generation (18-40 years) 
was more conscious of the concept of MPAs (70.7%). Overall the results also showed 
that there was low local support for the MPAs and communication with the MPA 
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officers was poor. At Blue Bay 85 % was able to name an MPA while at Balaclava only 
68 % were able to do so. Nevertheless the awareness about the MPAs at those sites was 
found to be relatively low. Most of the respondents agreed that the marine environment 
was constantly degrading (80%) and they agreed that there was still hope to remedy the 
situation (65%). 

Based on the research findings a few recommendations were made. Since the 
respondents were of the opinion that the marine environment was continuously 
degraded and that they were ready to participate in its protection, the implementation 
of Voluntary Marine Conservation Areas with the objective of roping in the local 
community in this endeavour could be envisaged.  Furthermore any new MPA that 
would be earmarked should include the participation of all stakeholders. This is indeed 
urgent as only 0.3% has been set aside for MPA in Mauritius. Co management of 
protected areas with the local community and the central government, who may 
provide funding, must also be encouraged. Education on Sustainable Development may 
have to be included in the school curriculum.  

 

Keywords: marine protected areas, education, perception, management, Mauritius, 
Voluntary Marine Conservation Area  
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Abstract: 

The relationship that humans share with the oceans is far from being symbiotic. Since 
the beginning of Industrialization, the sea has been acting as a base for resources but 
have also been the means to dispose waste simultaneously. The concept of Blue 
Economy brought along numerous technologically advanced practices to harness the 
ocean’s resources but in a sustainable manner. The fisheries sector is one of the many 
subsets of this concept and its implementation in this sector may prove to be beneficial 
to Mauritius as a Small Island Development States (SIDS) on a long-term basis. 
However, the application of the Blue Economy concept itself may encounter numerous 
challenges.  
 
The aim of the study was to assess the Blue Economy concept on the productivity of the 
fisheries sector. Productivity may be defined as a key policy metric that tracks the 
economic health of the Industry. The methodology consisted of conducting surveys on 
respondents that were affiliated to the fisheries sector. The sample was chosen through 
purposive sampling. Unilaterally, 50 fishers were interviewed using another simpler 
questionnaire mostly related to their everyday experiences.  The aim was to consolidate 
the various categories and items presented and discussed in the questionnaire. A total 
of 29 variables of Blue economy were identified throughout Literature and was assessed 
through the questionnaire using the Likert Scale. Exploratory Factor Analysis reduced 
data to a smaller set of summary variables to be able to explore the underlining 
theoretical structure of the concept.  Appropriate labels were then given to each factor 
mainly; Weaknesses of Blue Economy, Social well-being factors, threats, legal and 
policy considerations, Economic Opportunities of Blue Economy and International 
Exposure. The variable having the highest mean was considered as representative of the 
group and tested for significance to the productivity of the fisheries sector using the 
Mann Whitney U Statistical Test  
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The responsive rate for the survey was 71.7%. It was observed that factors like Business 
opportunities, (p= 0.020) Definition of the concept (p= 0.001) and Climate change (p= 
0.009) that a significant relationship (p<0.05) with the productivity of the fisheries sector 
unlike Marine Control Surveillance, International Market Access and Responsible 
practice of ocean Industries. Climate change was further acknowledged by fishers (36%) 
as being the cause for degradation of corals destroying habitats for fish. Climate change 
impacts Net Primary Productivity which in turn affects fisheries production. Study also 
revealed that most of the respondents had moderate knowledge (49%) on Blue 
Economy, including the fishers (10%) who only heard the term and had no 
understanding of it.  Civil societies were considered as the group of stakeholders 
having the most impact on the implementation of the concept (*X ̅=4.12) and fishermen 
community was considered having the least contribution with a mean number of 
(*X̅=2.8). This was mostly due so socio-cultural barriers that prevented communication. 
According to respondents, aquaculture was mostly associated with water pollution 
(28%), this information was further supported fishers (30%) mostly due to a high 
amount of fish feed in the water. Illegal fishing was a major concern for challenges 
faced by the fisheries sector which may be due to a limited capacity for monitoring. 
 
One limitation of the study was mostly explaining the meaning of the concept and its 
impact on the productivity fisheries sector to fishers. It can be concluded that Blue 
Economy concept comes with promising opportunities in fisheries sector in terms of 
business opportunities but faces several threats like climate change and the fact the 
concept has no fixed definition leads to diverse understanding and interpretation of 
Blue Economy. This further contributes to uncertainty about the purpose of 
conservation measures both by fishers and respondents. 
 
Keywords: Blue Economy, Productivity, Fisheries 
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Abstract:   

Mauritius is a Small Island Developing State (SIDS) booming with lots of development 
occurring on its coast and ocean in the context of the Blue Economy. Growing pressure 
on these highly fragile ecosystems is leading to increasing conflicts between 
incompatible activities such as tourism versus aquaculture development which is 
already being felt. There is thus the need for a holistic approach to manage the coast 
and ocean as an entity rather than using a fragmented approach. The present study 
aims at assessing the stakeholders’ perception on such a holistic process which is 
Integrated Coastal and Ocean Management (ICOM) in Mauritius Island. It provides an 
insight of what the different stakeholders, namely the public, government officials, 
beach users (tourism and business operators), non-governmental organizations and 
fishermen think on ICOM and also on the coastal and ocean management policy and 
practice in Mauritius. It also provides interesting and relevant data regarding the 
effectiveness and efficiency of the existing frameworks in place. It employed a four 
component approach, namely, information collection process on the subject matter, 
comprehensive individual surveys via survey questionnaires using sample size 
calculator by Raosoft  Inc (2004)  to determine sample size (n=385), data analysis using 
IBM SPSS 20, and interpretation of the results and recommendations. Respondent’s 
awareness was tested on the importance of the coast, on the subject ICOM, on the 
importance of integrated management and on the current state of play in Mauritius. 
Quantitative questionnaire was designed to facilitate communication and 
understanding with the respondent. The survey which was carried out from January to 
June 2017, was initially meant for individual interview of all the respondents. However, 
for practical reasons part of the questionnaires were filled via face to face interview and 
part were sent to some respondents via emails. A stratified sampling has been used. In 
the end, a total of 293 responses were obtained. The main findings were as follows: (a) 
Whilst there is a significant majority of respondents valuing the coast as being 
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important, 73.7% had never heard of the term ICOM prior to this study (X2 test, p<0.01 
at 95% CI); (b) Although aware of the ICZM concept only 30.7% actually recognized 
ICOM as a management process(x2 =65.942, p<0.01, df=1); (c) The level of awareness on 
the ICOM approach though varied slightly among the stakeholders (KW test, H=15.537, 
p<0.01) suggesting that the level of awareness was slightly better amongst the public, 
the tourism operators and the government officials; (d) 75.1% respondent agreed that 
coastal and ocean management should be synchronized under a single umbrella 
institution (x2 =84.298, p<0.01, df=1) out of which 35.8% stated that the Ministry 
responsible for Ocean Economy should be take the lead; and (e) A significant majority 
of respondents (60.1%) also think that there is no common strategy for the coast and 
ocean together (x2 =102.027, p<0.01, df=2). The findings suggest that although they 
were aware of what the coast represented for a SIDS like Mauritius, the majority of 
respondents were not aware of ICOM as a unifying process to manage the coast and 
ocean Since it is the first time that this study is being carried out in Mauritius, it is 
recommended that a more comprehensive survey be undertaken with a larger group of 
stakeholders. 

 

Keywords:  ICZM, ICOM, Mauritius, perception, stakeholders. 
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Abstract: 

Marine living resources represent an important asset for Mauritius and the future of the 
Ocean Economy depends greatly on its sustainable utilization. The main marine living 
resources in Mauritius comprise fisheries, coral reefs, mangroves, seaweeds and sea 
grass. Studies on perception of coastal communities on marine living resources can be a 
useful tool in management. It may help identify shortcomings and give an indication 
how far management measures are accepted. The present study aims at undertaking an 
assessment of perception on marine living resource in two coastal communities namely 
Flic en Flac, a developed touristic village, and Mahebourg which situated near a marine 
park. Site selection attempts to look at differences in perceptions of residents in a highly 
developed touristic village as compared to a less developed coastal village located near 
a marine park. The objectives of this study are to determine how important coastal 
communities rated marine living resources, determine whether respondents are aware 
about the functions of marine living resources, marine acts and regulations, determine 
the perceived threats, investigate the level of participation and involvement of coastal 
communities in management of marine living resources and assess views on the 
concept of Ocean Economy. Chi-Square Significant test at 5 % level  gave  p value of 0.36 
(Flic en Flac) and p value 0.60 (Mahebourg) indicating that the level of importance a 
respondent assigned to marine living resources was independent on his/her level of 
education.  The opinions and perception of respondents were retrieved through a 
survey questionnaire which consisted of 30 questions. The rated responses were 
converted to percentages of respondents agreeing or disagreeing with the questions. 
The survey was carried out during a three month period from May to July 2017 through 
random sampling. A sample of size of 323 respondents for Flic en Flac and 376 
respondents from Mahebourg were targeted. Sample sizes were calculated by the 



 
Research Week 2017 

 

366 

  

Raosoft on line software sample size calculator. However, only 257 and 298 
questionnaires for Flic en Flac and Mahebourg respectively were retrieved representing 
a response rate of about 79 % of the targeted sample. Data was analysed by the 
Statistical Package for the Social Sciences (SPSS) version 23 and excel (2010). Results 
indicated that both villages had similar perception on marine living resources. A 
significant majority of respondents from both villages (80 %) perceived marine living 
resources to be extremely important. This could be due to the fact these respondents 
depended directly on marine living resources for their livelihoods whereas the negative 
responses may imply that respondents have little awareness on or have no direct link 
with marine living resources. Respondents at both sites perceived the ecological 
function of marine living resources to be extremely important, namely: coastal 
protection (73 % at Flic en Flac, 70 % at Mahebourg), filter pollution (74 % at Flic en Flac, 
80 % at Mahebourg), shelter and breeding grounds for aquatic animals (76 % at Flic en 
Flac, 79 % at Mahebourg). More than 60 % of the respondents from Flic en Flic and 
Mahebourg were aware about the ecological importance of mangroves, coral, seagrass 
and algae. A significant majority of respondents (81 % at Flic en Flac and 70 % at 
Mahebourg) perceived pollution and overexploitation (71 % at Flic en Flac and 66 % at 
Mahebourg) as an extreme threat for marine living resources. The likely reason for the 
perceived threat may be attributed to the fact that respondents may have been 
sensitized on these threats or could be due to their visual observation. As regard the 
state of the marine living resource, the majority of the respondents from both villages 
indicated that coral reefs (47 % from Flic en Flac, 46 % Mahebourg), octopus fishery (34 % 
at Flic en Flac, 55 % at Mahebourg) and sea cucumber ( 43 % Flic en Flac and 56 % 
Mahebourg) were in a bad state. The negative responses on state may be due to high 
level of awareness being made on state of coral, octopus and sea cucumber by the 
authorities. Moreover, about 57 % respondents in Flic en Flac and 66 % respondents in 
Mahebourg, stated that coastal community’s opinions and views are not taken into 
consideration while adopting laws for marine living resources. 32 % respondents in Flic 
en Flac and 36 % respondents in Mahebourg pointed out that they are not satisfied with 
their level of participation in management of marine living resources. 26 % of 
respondents from Flic en Flac and 37 % respondents from Mahebourg perceived that 
marine living resources were poorly managed while only 1 % of respondents from both 
villages highlighted that the resources are very well managed. More than 60 % of 
respondents from both villages are willing to pay for conservation of marine living 
resources. 91 % of respondents at Flic en Flac and 77 % at Mahebourg indicated that 
ocean economy could become a pillar of the economy. Results indicated a low level of 
awareness about marine act, community participation and consultation implying that 
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more awareness campaigns and consultative committee need to be undertaken. 
However, in order to test the validity of the results, more in depth surveys and analysis 
are required. 

 
Keywords: Coastal Community, perception, marine living resources, Mauritius 
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Abstract: 

The ocean has been exploited for its living resources since a very long time ago. Now 
the attention is turning towards the non-living resources that lie in the depth of the sea 
such as oil and gas deposits, marine minerals and metals and the emergence of marine 
renewable energies. Considering these potentials and their geographical setting, Small 
Islands Developing States have expressed their interest in exploiting those resources, 
including living ones. In this respect, the Blue Economy concept was suggested as an 
alternative to the Green Economy during the Rio+20 United Nations Conference on 
Sustainable development. The Republic of Mauritius, being a Small Island Developing 
State as well, has also initiated the blue economy strategy to develop the ocean 
economy. Currently, there is limited knowledge about the sentiment of the public on 
coastal and oceanic abiotic resources as there are little scientific investigations reported 
in research articles on this topic. In light of this statement, the aim of this study was to 
acquire the perception of the public with regards to coastal and marine non-living 
resources, their potential and the implications for the blue economy. A survey 
questionnaire was developed for this purpose targeting the Mauritian population in 
general (n=385) and were distributed around the island via hard copy and online 
services. The data received from respondents were analysed using the Normality test, 
Reliability test and Chi-Square test of the SPSS 22.0 software. The results showed that 
most citizens of the Republic of Mauritius (68.6%) have heard about the “Blue Economy 
concept”. Moreover, no significant difference has been noted between having heard 
about the blue economy and actually understanding what the strategy is (P<0.01). 
When prompted about the possibilities of discovering specific economically important 
abiotic resources in the Mauritian Exclusive Economic Zone, the majority of 
respondents (38.5%) answered “neutral”. Furthermore, a positive attitude (82.4%) has 
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been observed concerning Marine Renewable Energies and respondents believed that 
there economy of Mauritius and the welfare of its citizens will improve (53.3%) MREs 
were also perceived to contribute towards the reduction of pollution in the country 
(68.1%). However, with respect to the sentiment of the public towards the constraints of 
Mauritius vis à vis exploitation of non-living marine resources, 48% of respondents do 
not feel that Mauritius possess the required financial, skilled labour and technological 
capabilities to carry out extractive activities. Prior to this finding, the people also think 
that Mauritius is not properly equipped to deter maritime piracy (50%) and that seeking 
international aid (84%) is required as well as more attention should be allocated to oil 
spill mitigation measures (87%). There were also no significant difference among age 
groups in the perception of both positive (P>0.05) and negative impacts (P>0.05) as side 
effects of the exploitation of marine non living resources. Furthermore, the highest 
proportion of interviewees (37.6%) was of the opinion that the status of the various 
socio-economic indicators of Mauritius would remain unchanged following the 
exploitation of aquatic abiotic resources. In the same context, 35.4% and 30% of citizens 
of Mauritius responded “likely” and “very likely” respectively to the chances of adverse 
repercussions occurring at the ecological and social level. Based on these results, it is 
recommended to redirect more attention and efforts to aquatic environmental 
protection as well as bolstering public and other stakeholders’ participation. Even 
though, the population appears to know about the idea of the “Blue Economy” 
approach, further promoting this scheme will definitely yield in a deeper 
understanding of the subject throughout the Mauritian community. The 
implementation of the Marine Spatial Planning will also prevent conflicts to arise 
between the different users of the sea. 

 

Keywords: Blue economy, marine resources, non-living, Mauritius 
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Abstract: 

Low levels of ocean literacy have been identified in many countries as a barrier for 
citizens to engage in environmentally responsible behaviour. The ocean and humans 
are inextricably connected in providing lots of services in terms of food, medicines, 
mineral and energy resources, and humans affect the oceans since 3 billion people live 
in the coastal areas around the world.  Mauritius being an island and ocean state is not 
an exception.  This study investigated the current level of knowledge about the ocean 
among three stakeholders. A stakeholder perceptions’ research (SPR) study was used as 
tool to investigate the current level of knowledge and awareness among stakeholders 
by questionnaire survey. An online survey system as a medium to reach the 
respondents through internet was carried out. The questionnaire was uploaded in the 
SurveyMonkey software and structured to meet the requirement of online answering 
features available. The survey was divided into sections investigating concern, 
actions/participation, source of information and attitudes for the ocean. The target 
population were: researchers’ community (n=70) based at a research centre (AFRC), 
academic community at UoM (n=263) and student’s community at UoM (n=70). The 
main findings were 56.96 % of the respondents visited the coast once a month while 
only 3.8 % visited daily and 5.06 % never in the last one year. Respondents considered 
that there is a highly significant effect of personal care products such as (sunscreen & 
microplastics) towards the causes of ocean disturbances in the local context (Kruskal 
Wallis, H (2) = 8.686, P < 0.05) also there is a highly significant effect of extensive use of 
chemical fertilisers and excess of nutrients such as phosphate and nitrate in the global 
context (H (2) = 6.670, P < 0.05). Above 80 % of respondent showed familiarity with 
ocean related terms. Most of the respondents have come across ocean related terms 
through internet and media such as press, TV and Radio. 80 % of respondent’s showed 
familiarity with coastal related terms. 96.55 % responded affirmatively that marine 
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resources are limited and only 3.45 % of respondents reported that marine resources are 
plentiful and that could be used freely. Above 90 % of respondents agreed that (i) 
protecting and taking care of the oceans has a major impact on the global economy (ii)  
that land based activities do also affect marine life on and above all activities in the 
ocean and (iii) that ocean problems can also affect human's health.  The responsibility 
for Mauritius to become an ocean literate Island was ranked by respondents with the 
government on the first position, second position Minister of Environment and third 
position Education (rank 1-11) and the respective district councils being the last from a 
list of 11 entities. 63.9 % of respondents were aware of Non-governmental organisation 
work on ocean related matters in Mauritius where as only 36 % were not aware. The 
attitudes towards sustainable use of ocean resources resulted with a low weighted 
average score of below 2 (Scale 0-4) for the law and regulations and overuse of marine 
resources and redirecting of economic activities to reduce pollution. This study is 
limited in its sample size and questionnaire equipped with shorter statements and 
number of question may be reduced to avoid skipped attempts. It was noted that 
generally a high level of concern about the ocean environment and its resources among 
respondents. Measuring the effectiveness of marine education programs may 
supplement focus ocean literacy aims. The findings of this study suggest that the 
perceived existing ocean literacy is high but an extensive study with increased sample 
size and normality of data could reveal more robust results.  

 

Keywords: ocean literacy, resources, stakeholders, marine, students  
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Abstract: 

The sea territory of the Republic of Mauritius, an oceanic state, is at least a thousand 
fold that of its land size. This provides for a great potential for developing avenues for 
sustainably using its marine resources. However, the sea resources, be the biotic or 
abiotic, are yet to be thoroughly charted. The coastal and sea resources include fisheries, 
coral reefs, mangroves, seaweeds and seagrasses. The marine biodiversity that support 
such ecosystems, which provide ample ecosystem services contributing to about 10% of 
our gross domestic product, has not been well documented in the Republic of 
Mauritius. Previous reports especially by the Albion Fisheries Research Centre indicate 
some 1,656 marine species. 

The hard corals found on the Mauritian reefs have been grouped into 43 genera, 16 
families and 160 species.  Forty-two (42) lagoonal fish out of 340 identified species are 
commercially sold. Seven species of penaeid shrimps from the near-shore and two 
species from the deep waters have been documented around Mauritius. Three hundred 
and eight (308) species of marine mollusc have been reported along with other marine 
invertebrates including sponges, sea urchins and holothurians. The marine microalgae 
comprise some 56 genera including 43 diatoms, 8 dinoflagellates and 5 cyanobacteria. 
So far, 435 species of marine macroalgae, including 108 green, 59 brown and 268 red 
algae have been recorded. Several species of seagrass have also been reported. The 
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marine vertebrates documented so far entails 17 marine mammal species including 
whales and dolphins. The green sea turtle, Chelonia mydas, and the hawksbill, 
Eretmochelys imbricate, are the two sea turtles found in shallow coastal waters. Some 
1,000 to 1,200 migratory birds belonging to several species visit the tidal mudflat of the 
bird sanctuary at the rivulet Terre Rouge estuary. However, more work, particularly on 
the small marine invertebrate groups, is required to further morphologically and 
genetically characterize the highly diverse marine biota and many species possibly new 
to science the waters of the Republic of Mauritius.  There is also a lacunae in marine 
biodiversity education at both formal and non-formal levels. 
 
The Sustainable Marine Biodiversity Research Group (SMB-RG) will work on marine 
biodiversity, its conservation and management and sustainable utilization by local 
people and potential entrepreneurs. This multi-disciplinary approach will bridge 
pressing research gaps in an era of global climate change and local needs proclaimed 
under the Government Programmes. The specialized group consists of at least five 
academics from two faculties and two departments at UoM, one from MIE and several 
high profile international collaborators. All members have advanced academic and/or 
professional qualifications and the Team has collective expertise in molecular ecology, 
genetics, taxonomy, microbiology, ecophysiology, marine sciences, analytical, fisheries, 
aquaculture, ecosystem rehabilitation, education, socio-economic and integrated ocean 
and coastal management. Merging and integration of these expertise has the great 
potential in guiding sustainable use and management, while ensuring adequate 
preservation, of our marine resources with a focus on marine biodiversity under the 
Government Programme of developing the “Ocean/Blue Economy”.  

The proposed Pole of Research Excellence will comprise six (6) main research thrusts: 1) 
Marine Biodiversity Characterisation; 2) Applications and Utilisation of Marine 
Biodiversity; 3) Marine Biodiversity Education; 3) Marine Biodiversity Guidance to 
Industry; 5) Marine Biodiversity & Ecosystem Conservation and Management; and 6) 
Rehabilitation Strategies for Degraded Marine and Coastal Ecosystems. These six 
research thrusts are closely bonded and their interactive outputs will allow our country 
and others to make optimised and sustainable use of marine resources. The potential 
development of a digitised database of the marine biodiversity is also envisaged. 

The expected outcomes will include multiple workshops and training 
programmes/short courses, enrolment of MPhil/PhD students, post-doctoral 
researchers, and execution of both internally and externally funded projects in the field 
of marine biodiversity. The resulting “A-rated” publications will inform management, 
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conservation and sustainable utilization of marine biodiversity will also be targeted. 
The present SMB-RG also intends to bring marine biodiversity knowledge to the public 
at large through more awareness programmes. 

 

Keywords: conservation, marine biodiversity, management, Mauritius, sustainable 
utilization 
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Abstract: 

Background 

Cancer has become the third major health threat after diabetes and cardiovascular 
diseases in the Republic of Mauritius.  In 2015, 2,495 new cases of cancers and 1,263 
cancer deaths have been registered by the Mauritius National Cancer Registry (MNCR).  
According to the Health Statistics report, cancer accounted for 13% of all deaths in the 
country for the same year. 

To understand the local cancer situation and tackle the increasing incidence, there is a 
pressing need for planners to have relevant and unbiased data on the cancer burden in 
their communities.  Cancer control planning without reliable data from cancer registries 
is prone to misplaced emphasis and wasted investment.  

The novelty of this project lies in its integrated and holistic approach to strengthen the 
quality of the Mauritius National Cancer Registry for better cancer surveillance, 25 
years after its inception.  It will also be the first time that cancer survival studies as well 
as cancer modelling will be carried out in the country. 

Objectives 

The overall objective of the study is to assist the Mauritius National Cancer Registry in 
improving its overall performance with regards to cancer surveillance in the Republic of 
Mauritius, through five specific objectives which are: (a) continuous improvement of 
the data quality and compliance to international standards and reviews, (b) 
retrospective review of cancer incidence over a 25 year period, (c) conduct of cancer 
survival studies in Mauritius, (d) prediction of cancer incidence through statistical 
modelling, (e) analysis of the impact of cancer control after introduction of cervical 
cancer screening. 

Approach and Methodology 

(a)  We harmonized different database formats to the standard CanReg format.  We 
adapted a standard operating procedure manual for cancer registration specific 
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to Mauritius with all the guidelines for case finding, abstracting, coding, data 
entry and storage.  

(b)  Reporting will be carried out by clusters of 5 years over a period of 25 years for 
cancer incidence. An age adjusted incidence rate would be calculated by using a 
weighted average of the age-specific incidence rates, where the weights are the 
proportions of persons in the corresponding age groups of a 100,000 population. 

(c)  Cancer survival would be calculated by aligning the date of cancer incidence to 
the date  of death of the patient. Kaplan Meier survival curves would be applied 
to assess survival and log rank test to compare survival between different 
populations using statistical software “R”. 

 (d)  Incidence would be estimated for the 10 most common cancer sites included in 
the  national database as well as for “all other sites combined”.  A generalized log-
linear  model with Poisson error would be fitted for the IRij/MRij (the incidence data 
offset by  corresponding mortality) of the aggregated data for the selected cancer. 
 
(e)  Data relative to cervical cancer in Rodrigues before the introduction of HPV 

vaccination on a population basis would be assessed in order to follow the 
impact of this measure in the future.  Key parameters to describe the burden of 
cervical cancer would be: cancer incidence rate, mortality rate, prevalence 
proportion, relative survival rate and the organised screening coverage. 

 
Major findings 

The MNCR submitted its latest data for inclusion in many international reviews, 
namely, to African Cancer Registry Network (AFCRN), International Agency for 
Research on Cancer (IARC) for the publication of “Cancer in Africa”, Cancer Incidence 
in 5 continents (CI5).   We participated in the “CONCORD 3” international cancer 
survival study.   

Conclusion and significance 

At present, we have completed data management concerning cancer incidence in 
Mauritius over the last 25 years and are about to analyse the data.  We will confirm the 
highest incidence of cancer of colon-rectum, prostate and lung in males and cancer of 
breast, cervix and colon-rectum in females.   

5 keywords: Mauritius, Cancer, Registry, Surveillance, Africa  
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Abstract: 

Background: 

With the increasing prevalence of diabetes and obesity worldwide, non-alcoholic fatty 
liver disease may lead to an increase in the incidence of non-cholestatic cirrhosis and 
probably of hepatocellular carcinoma.  This will probably affect the Mauritian 
population in which prevalence of type 2 diabetes (T2D) and overweight is high. 
 
Objective:  

A cross-sectional study was carried out in female consecutive patients recruited from an 
area health centre to study the relation between glucose metabolism, circulating 
triglyceride concentrations, body fat measurements (BMI, waist circumference, and 
bioelectrical impedance), physical activity and ultrasonographic appearance of the liver.   
 
Population, Materials and Methods: Following ethical clearance from the Ministry of 
Health and Quality of Life, ultrasonography examination of the liver was performed on 
132 female adults by a radiologist, who was unaware of their glucose metabolism 
status.  Degree of fatty infiltration of the liver was assessed by comparison of liver 
echogenicity with that of the right kidney and by evaluation of the appearance of the 
portal vessels.  Height (cm), weight (kg), and waist circumference (cm), total body fat 
(%) were measured as well as fasting blood triglyceride (TG) concentrations.  Normal 
glucose metabolism status was ascertained by a 2 hour glucose tolerance test in those 
who were not known diabetic patients.  Physical activity was assessed through a 
questionnaire. 
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Major findings 

The 61 diabetic women were on average older (51.8 ± 5.7) than the 72 normoglycemic 
participants examined (43.8 ± 7.3), p<10-4.  Fatty liver infiltration (FLI) was found in 40 
out of 61 diabetic women (65.6%), compared to 21 out of 72 non-diabetic women 
(29.2%), Yates corrected chi-square p=0.00006.  In diabetic women, mean body mass 
index (BMI), waist circumference, total body fat and mean triglyceride concentrations 
were similar in those with normal liver echogenicity and those with FLI.  However BMI 
(p<0.0005), waist circumference (p<0.001), total body fat (p<0.0009) and TG (p<10-4) 
were more elevated in normoglycemic women with FLI compared to those with normal 
liver echogenicity.   

In logistic regression analyses, triglyceride concentrations were found to be associated 
with FLI (p< 0.03), independently from body fat measurements and glucose metabolism 
status. 
 
Conclusion and significance: As expected T2D was strongly associated with FLI.  
Increased body weight, central adiposity, and total body fat were associated with FLI 
only in women with normal glucose metabolism.  Triglyceride concentrations were 
associated with FLI independently from glucose metabolism status, physical activity 
and body fat in our female population examined, probably reflecting an association 
between a state of insulin resistance and FLI. 

 

Keywords:  Fatty liver infiltration, type 2 diabetes, body fat, triglyceride concentrations.  
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Abstract: 

Drug safety is an evergreen hot topic in the world of Medicine. Globally, strategies are 
designed and implemented on a daily basis to overcome this battle against drug side 
effects and interactions. The pharmaceutical market is fierce with new drugs being 
approved frequently. A drug formulary has been identified as an essential aid to 
promote safe prescribing of medications. In several first world countries prescribers are 
armed with electronic prescribing tools that guide them to reduce the risks of drug 
reactions and interactions. A drug formulary is defined as a list of medications available 
and licensed for prescribing. A formulary can be simple with only the names of drugs 
and indications while others can be comprehensive containing all safety information 
including the drug indications, dose, side effects, and pharmacokinetics. Mauritius has 
an average population of 1.4 million. There is strong reliance on the health system 
which is free and readily accessible. The country has seen some major developments in 
an attempt to improve drug safety. Mauritius is now a member of the International 
Drug Monitoring System set to monitor and review drugs that are coming on the 
market. The Ministry of Health and Quality of Life has recently introduced a drug 
formulary for essential drugs in the public sector. However there is limited availability 
of a user friendly tool that is available to all the healthcare professionals in the country 
to support the prescribing process. 
 
In this project, we aim to develop a Mobile Application database for all drugs present 
on the Mauritian Market to facilitate the safe prescribing process throughout the 
country. The main objectives are to promote effective prescribing, to reduce drug 
related reactions and interactions and in the long term to reduce costs due to 
unnecessary prescribing. 
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Data collection consists of retrieval of drug related information from drug wholesalers 
as well as randomly selected pharmacies per district/region. A list of drug supplies by 
wholesalers has been requested as well as their original drug information leaflet and 
prices. The list supplied will be double checked by the lists available at selected 
pharmacies in each district/region to ensure that the appropriate information on drugs 
used in Mauritius are collected. Drugs will then be classified  according to their use in 
each anatomical system.  Their indications, dose, side effects, precautions and contra-
indications will be added according to the manufacturer’s product information sheet. 
The evidence of the use of these drugs will be reviewed based on literature search. The 
use of each medication will be stratified according to international guidelines. An 
electronic application will be devised and all of these information will be uploaded in a 
user friendly Mobile Application. 
 
The project is currently in the early stage of development. 347 pharmacies including 
wholesalers have been identified from Google search. 20 pharmacies are being 
randomly selected from the list to provide information about their list of drugs.  A 
document on Mauritius Pharmaceutical profile dating back to 2011 describes regulatory 
structures, processes and all pharmaceutical outcomes in Mauritius. A policy on safe 
antimicrobial prescribing has been recently developed and a National Essential 
Medicines List is available 
 
A user friendly affordable and portable tool has become a necessity for practitioners, 
prescribers and dispensers to frame drug safety intervention. This study ends in May 
2018 with the delivery of a drug formulary that will complement our healthcare system 
enforcing safe prescribing of medications as well as reducing the financial burden on 
the health system. This paper aims to provide an overview of the development of the 
project on Mauritius Drug Formulary. 

 

Keywords:  Drug Formulary, Mobile Application, Drug Safety  
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Abstract: 

Background: Polypharmacy is described as the inappropriate use of medications. The 
definition of polypharmacy varies from wrong indication of medications to the 
prescription of numerous medications, usually more than five. With the ageing of the 
population worldwide polypharmacy is becoming an emerging public health concern. 
The World Health Organisation has published two reports highlighting the impacts of 
multiple drug use in the elderly and mitigating strategies. Mauritius is not protected 
from this growing phenomena. The absence of rigid policies on drug prescription 
promotes concurrent usage of multiple medications.  The elderly population are 
considered as vulnerable and are at increased risk of polypharmacy due to the presence 
of multiple comorbidities. The high rates of diabetes and cardiovascular disease in 
Mauritius invite the medical package of secondary prevention. As a high risk nation for 
diabetes doctors are focusing on primary prevention by adding anti-cholesterol 
medications, antihypertensive drugs and anticoagulants.  
 
Objectives: It is widely understood that our elderly patients are at a higher risk of 
developing drug interactions and side effects due to inappropriate prescribing. 
However, there are limited study performed on this topic in Mauritius. This study aims 
to assess the awareness of polypharmacy among a group of healthcare professionals in 
Mauritius and explore their opinion on prevention of polypharmacy.  
 
Methodology: This is a qualitative study targeted at exploring the understanding of 
polypharmacy among healthcare professionals. A questionnaire was designed with 
open ended questions and sent to a group of healthcare professionals such as doctors 
and pharmacists. All forms were anonymised to preserve confidentiality and implied 
consent was considered if the forms were filled and returned. Participants were advised 
to write down their views, opinions and experiences of polypharmacy in Mauritius. The 
questionnaire were independently analysed by two separate investigators and common 
themes derived from the submitted forms. 
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Results: Sixty healthcare professionals were contacted and only ten responses were 
obtained. A variety of healthcare professionals of different grades and experiences 
participated in the study. There was unanimous reporting of polypharmacy in 
Mauritius both in hospitals and private practices. Irrational prescribing, inappropriate 
use of over the counter medications and high number of medications were frequently 
mentioned when describing polypharmacy. There were strong comments about the lack 
of protocol and guidance on prescribing. Some participants believed all different parties 
involved in the care of patients should assume the responsibility of both safe 
prescribing and safe drug administration. Some participants stated that polypharmacy 
can be prevented through strategies such as proper patient counseling by pharmacists 
and other healthcare professionals, effective medication review by prescribers and use 
of combo medications or polypills. Self-medication is an issue that has surfaced several 
times. One typical implication in the Mauritian context is when patients consult the 
public and private doctors as well as pharmacies simultaneously, increasing the risk of 
duplication of medication and drug interactions. Accurate record keeping of medication 
list is imperative to reduce the effects of polypharmacy. Collaboration between different 
stakeholders and policy makers is important when advocating drug safety. Other 
proposed responsible parties included the government, the Ministry of Health and 
Quality of Life, doctors, nurses, pharmacists and universities.  
 
Discussion and conclusion: The poor response rate to the survey might reflect the poor 
understanding of this phenomena among healthcare professionals. Although the people 
who participated in the study demonstrated good knowledge of the subject the concern 
is this might reflect only a minority of people who are aware of polypharmacy. Large 
studies are required to quantify this issue and raise awareness among the general 
population. From this study, it can be deduced that polypharmacy is associated with 
pertinent negative effects on the patient. While polypharmacy is often portrayed as 
harmful, the combination therapy for primary and secondary prevention of 
cardiovascular diseases are well recognised benefit of polypharmacy. We can conclude 
that polypharmacy is a growing public health concern and therefore all different 
stakeholders need to join hands in the campaign against polypharmacy and promote 
empowerment of patients on their health management. 

 

Keywords: Health care professionals. Polypharmacy, Mauritius 
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Abstract: 

Porous media has been a vital subject of research in recent years with applications 
spanning from scientific to engineering fields. The simultaneous heat and mass transfer 
in textile materials is of utter importance in the manufacturing of clothing. It is 
necessary to know how clothing systems will behave under different environmental 
conditions. Thermal comfort is necessary for the physical well-being of a person. 
Additionally, water vapour (sweat) produced by the body should be easily 
disseminated through the clothing system. 

From a modelling aspect, a three-layer clothing assembly comprising of a fibrous 
batting sandwiched between an inner and outer thin covering fabric, is chosen for 
investigation. The inner cover of the clothing is in contact with the human skin at body 
temperature and RH (relative humidity) due to the presence of sweat, whereas the 
outer cover is exposed to the environmental temperature and RH. In literature, a 
sweating guarded hot plate has been used to conduct experiments on the distribution of 
temperature and water content in a similar clothing assembly. The experimental values 
obtained with a polyester batting have been used in this work.  

From previous work, the modelling of heat and moisture transfer has been conducted 
considering fixed internal and external environments. However, this is far from reality. 
There always exists some fluctuation in the body temperature and external 
environment which in turn influences the concentration of vapour and air in the 
clothing. The human body and environment is subject to changes in temperature, air 
movement and humidity among others throughout the day. This major limitation forms 
the basis of this work. Since the wearer is exposed to fluctuating internal and external 
conditions, unsteady fluctuations about the concentrations and temperature are 
introduced to the one-dimensional system of equations at steady state. Based on a 
difference in time scales for the various processes, the initial system of PDEs was 
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considered at steady state. This work focuses on the batting of the clothing assembly 
when exposed to different internal and external conditions.   

As a result, a coupled system of nonlinear parabolic equations of Petrovskii’s type 
originates. Three main phenomena involved in the dynamics of the fluctuating 
parameters are studied. The role of each of these phenomena, namely: relaxation, 
transport and diffusion, is vital in understanding the overall behaviour of the 
fluctuations about the steady state. These fluctuations are required to die out with time. 
The comportment of relaxation, transport and diffusion is investigated in three 
situations (Case 1: The environmental temperature and relative humidity are 
considered to be lower than that of the human body; Case 2: The RH is taken to be 
higher in the environment compared to that of the body, while the same temperature 
profile as in Case 1 is maintained; Case 3: A constant temperature and humidity profile 
is taken from the internal to the external environments). In order to do the same, the 
semi-implicit Crank Nicolson finite difference method is used. It is clearly noticed that a 
small change made at steady state influences the three phenomena significantly. The 
fluctuations are completely attenuated only in Case 1. Owing to the exposure of the 
fabric in the two other cases, fluctuations will always exist. 

 

Keywords:  Fluctuations, Relaxation-Transport-Diffusion, Clothing assembly,        
Air/Vapour concentration 
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Abstract: 

A meshless method does not require a mesh to be connected together by nodes in a 
predefined manner. It uses a set of scattered nodes within the problem domain. Early 
meshless methods are the General Finite Difference Method (GFDM) and the Smoothed 
Particle Hydrodynamics (SPH). These methods are known as strong-form methods. In 
strong-form method, the derivative term is discretised directly by a system of equations 
obtained from approximate function of nodes and should have a sufficient degree of 
consistency. The strong form meshless scheme does not require integration. The 
advantage of the strong form  meshless method is their simplicity to implement and 
their computationally efficiency. These methods are defined as truly a meshless 
method. The advantage of meshless methods is that they provide solution accuracies for 
certain classes of equations that rival those of finite elements and boundary elements, 
without requiring the need for mesh connectivity. Meshless also requires no domain or 
surface discretization or numerical integration. Alternatively, a meshless method is not 
restricted to dimensional limitations. 

A good meshless scheme should satisfy the following properties: the method should be 
robust for arbitrary node distribution, numerically stable, compactly support and 
computationally efficient. Stability condition is very important in the numerical solution 
of the scheme to provide accurate results. For meshless methods there are two types of 
stability which are the interpolation stability and solution stability. Interpolation 
stability means the shape function must be stable for a small perturbation of node 
location. For solution stability the numerical solution using shape function should not 
create unphysical oscillation. Meshless method does not capture shocks as good as a 
Godonuv-type scheme. In the recent years, the Godunov type methods have been 
successfully applied to the inviscid compressible flows problem. Godunov type scheme 
is characterized by their robutness in calculating flow with very complicated shock 
structures. Godunov’s method is an extension of the classical Courant-Isaacson-Rees 
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scheme (Harten et al. 1983). The disadvantage of Godunov’s method is the difficulty of 
solving nonlinear Riemann problem exactly which leads to a complex and time-
consuming numerical codes. To overcome these drawback, approximate Riemann 
solvers have been developed. These schemes are less costly than the exact Riemann 
solver. 

We describe a new Riemann solver that is incorporated in the context of the Least 
Square Finite Difference Schemes (LSFDS). This scheme is termed as the Riemann Least 
Square Finite Difference Scheme (RLSFD). We derive the first order Riemann Least 
Square Finite Difference Scheme (RLSFD) and establish its conditional stability. The first 
order RLSFD is also cast in the conservative form and we prove the existence of a weak 
solution of the scheme. The scheme is then extended to second order. The scheme is 
then tested for the 1-d linear advection equation, 1-d Burger’s equation, the Shock tube 
problem and the 2-d Riemann problem. One practical application of the scheme is the 
solution of traffic flow problems associated with the stabilization of the numerical 
approximation of an advection-diffusion system that arises from fluid flow. We present 
some outcomes of our numerical experiments for a one dimensional nonlinear equation 
for traffic flow. 

Keywords:  Meshless Scheme, Godunov type scheme, Inviscid fluid flow Problems, 
Traffic flow problems.   
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Abstract: 
 
Financial markets trade a large variety of financial instruments which provide the 
means to market participants for hedging against price variations and currency 
fluctuations.  Through financial engineering, innovative instruments with increasing 
complexities have been designed Well-known financial instruments are options, futures, 
swaps, mortgage-backed securities and credit default swaps. The valuation problem 
and risk-management associated with these complex instruments require sophisticated 
mathematical, statistical and econometric models and numerical methods. Automated 
trading which has now become common practice among quantitative brokers requires 
the determination of optimal trading strategies and this has given rise to the emergence 
of algorithmic trading in the field of financial mathematics.  

The discovery of the Black-Scholes formula for option valuation created massive  
growth  and prosperity in major economies  and before the 2007 financial crisis, the 
international financial institutions  were  trading derivatives valued at one  quadrillion 
US dollars and the US credit default swap market was worth 45 trillion US dollars 
which far exceeded the US mortgage market.  

Although the financial crisis raised concerns on these complex financial contracts, 
modern financial institutions cannot succeed without these instruments to manage their 
risk. With the advent of new regulations and the need to accurately estimate the risk 
associated with each instrument, the mathematical base of the financial industry has 
become more complex. The implication of the latter is that  the industry would need  
mathematicians with advanced training in this area backed up with a greater 
knowledge of financial markets.  
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Mathematical tools required for the modern finance include the following areas: 

� Probabilistic Modelling-Stochastic Models for Derivatives Valuation 
� Time Series and Forecasting-Volatility Forecasting and Correlation Analysis in 

Credit Risk. 
� Econometric Models-Generalized Autoregressive Conditional Heteroskedasticity 

Models in Risk Management and Value-at-Risk Models. 
� Monte Carlo Simulations-Option Pricing and Credit Risk 
� Numerical Partial Differential Equations-Equity and Interest Rate Derivatives 

Pricing 
� Data Science-Learning from Data  

 

The price of a derivatives can often be cast as a risk-neutral discounted expectation. The 
Feynman-Kac formula allows the problem to be written as   the solution of a partial 
differential equation.  The unavailability of a closed-form formula for various options 
problems means that price approximations need to be obtained numerically.  

International regulatory bodies emphasize on the need of quantitative risk models for 
financial institutions to cater for risk hedging strategies based on successive Basel 
Accords. Value at Risk and   Expected shortfall need to be further refined and these will 
be done through new techniques which encompass dynamic copula/GARCH/EVT 
models for good forecasting results. 

Financial Time Series contain characteristics of financial instruments which are traded 
every day. They commonly exhibit special features which are known as the stylized 
facts. It is crucial to use these information and through appropriate forecasting 
techniques, predict the short and long term trends. Given the increasing availability of 
intraday data, high frequency models would be further analysed and adapted through 
dynamic time series models. Copulas would be employed in the modelling of the time-
varying dependencies for a multivariate time series.  

Exchange rate risk has significant implications in the present era of expanding 
globalization. Movements in the exchange rate may have a consequent impact for 
companies and investors engaged in international transactions. Exchange rate risk 
would therefore be modelled and forecasted. Accuracy of forecasts would play a 
fundamental role. Investors need to plan by hedging currency risks while analysts 
would assess the benefits and risks attached to the international financial environment.  

Keywords:  Derivatives Pricing, Risk Analysis, Financial Time Series, Exchange Rate 
Risk, Value-at-Risk.  
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Abstract: 

Financial Derivative products have shown significant and increasing importance in the 
world of finance. Trading of these financial vehicles occurs in major stock exchanges 
across the world. However, the realistic valuation of these derivatives often requires the 
solution of a multi-dimensional partial differential equations or the estimation of high-
dimensional integrals. This work aims at having a meaningful understanding of the 
option pricing theory using the Sparse Grid (SG) coupled with a dimension reduction 
technique. Since their introduction, Sparse Grids have focused on diminishing to 
cleverly overcoming the curse of dimensionality which represents a barrier in particular 
pertaining to higher dimensionality option pricing problems. Simple one-dimensional 
integration will be considered and upon comparison with other algorithm classes such 
as Monte Carlo and quasi-Monte Carlo, we shall recognize the benefits of using the SG 
approach in terms of efficiency and accuracy. Consequently, we shall study the 
applications of SG for higher dimensional problems in finance. Moreover, a Full Grid 
(FG) approach will also be considered using the Legendre-Gauss-Lobatto (LGL) 
quadrature. We demonstrate that the use of such type order quadrature techniques 
which exhibit spectral convergence is very efficient in option pricing. In particular, we 
shall demonstrate that multi-dimensional option pricing problems can be tackled using 
the anchored-Analysis of Variance and Principle Component Analysis (PCA) to reduce 
the dimension of the problem. Through the use of appropriate coordinate 
transformations, we are able to further eliminate the cross derivatives, thus removing 
any correlation among the various dimensions. Our numerical experiments reveal that 
using SG and FG with such advanced techniques lead to the efficient pricing of multi-
dimensional Geometric Rainbow option pricing. A five-dimensional problem casted 
into several two dimensional problems is then solved to obtain accurate option prices. 
We therefore successfully reduce the dimension of the original problem. This technique 
can also be applied to other problems in finance that lead to high-dimensional problems 
such as the pricing of fixed income derivatives under LIBOR market models. The new 
algorithms developed here should be of great interest to the financial community. 

Keywords:  Sparse Grid, Quadrature, High-Dimensional Problems, Dimension 
Reduction, Rainbow Option  
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Abstract: 

Many financial models have been proposed and used by practitioners in today’s 
financial markets for option valuation. In fact, the models adopted in the industry are 
those which are as realistic and simple as possible. However, assumptions of constant 
volatility or interest rate as for the Black-Scholes model are not consistent with the 
behavior of stock prices observed in real financial markets. As such, to achieve a more 
realistic option valuation model, these deficiencies must be remedied. The regime-
switching model has become an effective alternative to traditional approaches for they 
better reflect the random market environment. In this setting, the market parameters 
such as the volatility and the interest rate are allowed to switch randomly amongst a 
finite number of states which account for the influence of major economic factors on 
asset price dynamics in a parsimonious manner. The original motivation of considering 
this model is to provide a simple and representative way to describe the economic 
features attributed to business cycles. 

In this study, we consider several efficient valuation techniques to value different 
various options like European, American, digital, butterfly and barrier options under 
many models incorporating the regime-switching properties. Specifically, we propose 
the extension of the cubic B-spline collocation method, the Fourier-cosine expansion 
(COS) method and the spectral element method to price the regime-dependent options. 

The cubic B-spline collocation method consists of finding numerical solutions in the 
form of a linear combination of cubic B-spline basis functions. We consider the Black-
Scholes regime-switching model and combined with the Crank-Nicolson (CN) scheme, 
tridiagonal linear systems can be obtained and solved easily with linear computational 
effort. Numerical results indicate that this scheme yields second-order convergent 
regime-dependent option prices and hedging parameters. Moreover, the collocation 
method is found to be more accurate than the traditional finite difference scheme when 
solving convectively dominated financial problems. 

In the regime-switching framework, the number of partial differential equations (PDEs) 
to be solved is directly proportional to the number of regime states that exist. Hence, it 
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becomes more complicated to solve the system of PDEs for option pricing under 
different models when the number of regimes increases. As an alternative to the cubic 
B-spline collocation method where the errors converge algebraically, we propose the 
COS method to price options in the regime-switching framework. This scheme allows 
us to rapidly price options under any Lévy process provided its characteristic function 
is known. Evaluating this characteristic function requires the computation of a matrix 
exponential for which we are able to give an analytical expression for a two-state 
economy and for more than two states we demonstrate how the Carathéodory-Fejér 
approximation can be used to efficiently price the options.  Our numerical results 
demonstrate that this approach is highly efficient where exponential convergence is 
achieved, even when switching among various models under different regimes. 

As with the COS method with exponential convergence in the regime-switching 
economy, we consider the spectral element method which retains spectral accuracy to 
price options in the Markovian economy. Basically, the spectral element method 
consists of splitting the computational domain into as many elements needed 
depending on the smoothness of the solution in the different parts of the domain and 
approximating the basis functions by high order orthogonal polynomials within each 
element. This method allows us to use small number of grid nodes to attain spectral 
accuracy. For the temporal discretization, we use the exponential time integration (ETI) 
scheme to sustain the high order convergence in time. We are able to price the various 
above mentioned option prices under the Merton jump-diffusion regime-switching 
model and results indicate that the spectral element method converges exponentially. 
Note that exponential convergence for solutions of PDEs under the Markovian 
framework has not yet been achieved. 

Keywords:  option pricing, regime-switching, collocation method, Fourier-cosine 
expansion, spectral element method 
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Abstract: 

Volatility is an important measure of risk to consider while investing. Nowadays, it is 
treated as an asset in its own right and many volatility derivatives have been 
introduced in financial markets. These derivatives help financial investors manage their 
exposure to volatility risk and allow traders to speculate directly on the future level of 
volatility. The most common and simple volatility derivative is the variance swap 
where the realised variance measures the volatility. This derivative has gained in 
popularity because it is possible to replicate the contract by a portfolio of standard call 
and put options. However, this replication works only for the continuously sampled 
realised variance and not for discretely sampled ones which match more the behaviour 
of the financial market. 

By definition, the discretely sampled realised variance is the sum of squared returns, 
and returns are of two types—actual returns and log returns. Moreover, weight 
functions have been added to the standard realised variance so as to offer asymmetric 
bets on variance. This gives rise to another generation of volatility derivatives which we 
normally refer to as the generalised variance swaps. For different weight functions, we 
have different volatility derivatives and the ones under study are the gamma swaps and 
the corridor variance swaps. Consequently, there is a need to price these different 
volatility derivatives with the two definitions of return while further considering the 
practitioners’ tastes for different pricing models. 

Though some analytical solutions for discretely sampled volatility derivatives under 
some pricing models exist, the analytical methods used vary for the different volatility 
derivatives and become more tedious as the pricing model increases in complexity. 
Moreover, the techniques used differ when considering the actual returns and the log 
returns. Therefore, there is a call for a more unifying framework to price several 
volatility derivatives under different pricing models. 

Such an approach is proposed where partial different equations which exist for all 
pricing models are solved appropriately. Efficient finite difference schemes are then 
implemented to obtain highly convergent solutions for the volatility derivatives. For 
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variance swaps, central second-order approximations are used with an exact 
exponential time integration scheme. Super convergent solutions with very small errors 
are obtained when appropriate transformations are applied to obtain second-order 
degree polynomials as terminal conditions. This technique eliminates the truncation 
errors due to the finite difference approximations in space so that highly accurate 
results are obtained.  

However, it is not possible to use the same approach to price gamma swaps and 
corridor variance swaps using the same algorithm since the different weight functions 
make it impossible to acquire second-order degree polynomials as terminal conditions. 
Consequently, we propose the use of high-order algorithms to price those volatility 
derivatives. Moreover, the terminal conditions due to corridor variance swaps admit a 
singularity which is dealt with a local mesh refinement strategy. Results obtained 
illustrate a high-order accuracy when pricing both gamma swaps and corridor variance 
swaps under several pricing models.  
 
In this study, we have been able to implement and hone our skills concerning high-
order finite difference algorithms to efficiently price discretely sampled volatility 
derivatives under different pricing models. Eventually, these volatility derivatives can 
be used as hedging instruments by investors and other potential users like insurance 
companies. 

 

Keywords:  Volatility derivatives, partial differential equations, high-order algorithms 
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Abstract: 

Pricing options written on stocks that pay out fixed cash dividends at discrete time 
points between the purchase date and maturity date of the derivative presents a 
challenging problem that is yet to be satisfactorily solved in spite of the fact that existing 
financial literature treats the problem in terms of both analytical and numerical 
approximations. Empirical studies show that negative jumps of magnitude equal to the 
dividend size occur in the stock price as soon as the stock starts trading ex-dividend. 
The only known model that conforms to such empirical observations and is consistent 
with financial markets is the piecewise lognormal model, which assumes that the stock 
price evolves as a lognormal diffusion in between ex-dividend dates, punctuated by 
finite jumps at each ex-dividend date. These expected finite discontinuities in stock 
prices at ex-dividend dates makes the model analytically intractable even for European-
style options for which closed-form solutions do not exist. 

Available analytical approximations can produce fast results and their lack of 
robustness and accuracy often lead to arbitrage opportunities. Numerical schemes such 
as lattice methods are comparatively more accurate and robust since they capture the 
actual effect of discrete dividends on stock prices. However, they are non-recombining 
in nature due to the discontinuities in stock prices at ex-dividend dates. Each ex-
dividend asset price at an arbitrary ex-dividend date generates a distinct sub-tree which 
fails to recombine with other sub-trees that originate from the same time level. As a 
consequence, the total number of nodes in the tree, and the resulting computational 
effort, increases exponentially with the number of discrete dividends. Multiple 
dividends can only aggravate such problems and the current literature for non-
recombining trees is thus limited to a maximum of only four dividends within one year. 
Such methods tend to compromise market efficiency since it is difficult to obtain both 
accurate and timely option prices. 

Integral representation formulae have been derived for European and American call 
options under the piecewise lognormal model but they are analytically intractable. They 
can be solved via quadrature methods which circumvent several pitfalls related to non-
recombining trees. However, since time-consuming multi-fold integrals occur in the 
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presence of multiple dividends, their implementations have been limited to European 
options with a maximum of three dividends only. 

We consider quadrature techniques whereby the integrand can be approximated by 
Chebyshev polynomials to evaluate the integral representation formulae. The use of the 
probability density function of the stock price in between any two consecutive ex-
dividend dates, combined with the use of a static range of stock prices, simplifies the 
pricing procedure and produces fast, accurate and robust option prices. Compared to 
non-recombining trees, significant reductions in execution times with the quadrature 
technique provide the convenience of pricing long-dated options that can accommodate 
more than four discrete dividends without causing detriment to accuracy. 

Numerical tests show that this research brings significant contribution to existing 
literature as the proposed technique is capable of generating robust and accurate results 
in a timely manner and it can also handle long maturities with a high number of 
dividends. Moreover, the pricing methodology is in conformity with empirical 
observations and its approximation errors are thus independent of dividend size and 
timing. Bearing in mind both the computational superiority and accuracy of the 
numerical integration technique, it is seen that this research provides a fast, accurate 
and robust option pricing framework in the presence of discrete dividends. The results 
are significant to industry practitioners and academics as option are important financial 
tools that can be used to hedge against risk. 

Keywords:  Discrete Dividends, Quadrature, Option Pricing 
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Abstract: 

Since its independence in 1968, Mauritius has evolved over the years from a low 
income, agriculturally based economy to an upper middle-income diversified economy. 
Mauritian consumers have a high purchasing power and this has consequently led to 
the emergence of new demands and offers in the fast food industry, whereby major 
changes in the variety and quality of foods have been noted. Fast food consumption is 
increasing significantly. Local fast foods (e.g. dholl puri, kebab, etc) form an integral 
part of the Mauritian cuisine. In addition, the effect of globalization cannot be ignored 
given the increase in the number of international fast food outlets (e.g. McDonalds and 
KFC) in Mauritius. The aim of this study is to analyse the consumer behaviour of one 
major fast food outlet in Mauritius so as to develop a mathematical model that can 
forecast the amount of raw materials that should go into the production process in line 
with the consumer behavioural patterns. This will help the enterprise decrease wastage 
of raw materials and increase its process efficiency and overall profitability. Indeed, the 
motto of any commercial enterprise is to maximise profits while minimising costs. 
Hence, decision makers at the level of the enterprise must not only decide what to 
produce, but also how to produce in the most efficient way. The needs of the consumer 
will also be taken into account. The consumer demand for food products plays an 
important role in determining the profits of an enterprise. Indeed if an enterprise is able 
to profile the demand for different categories of products, this can allow for both better 
time and waste management strategies. This can be achieved through the analysis of 
data on consumer behaviour provided by the field of behavioural economics. Therefore, 
in order to gain competitive advantage, enterprises have to design policies that aim at 
minimising wastage of raw materials while optimising the efficiency of the whole 
production process. This research is focused on using innovative methods in 
mathematics and theories of consumer models to spot trends, extract insights and make 
predictions for companies so that they can improve their production and overall 
efficiency. The technique yielding the best accuracies for the modelling of the data trend 
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will be retained for forecasting the purchasing behaviour of consumers as well as the 
optimal conditions for efficient use of resources at the level of an enterprise. The 
attitude of consumers towards the products marketed is also useful to marketers who 
can then formulate strategies to influence customers. The Multi Attribute Attitude 
Model of Fishbein is one of the most popular models used by consumer researchers for 
the measurement of attitudes. It is mainly a mathematical formulation of a model that 
uses three components of attitude, namely, salient beliefs, object-attribute relationships 
and evaluation, for representing a consumer’s attitude in terms of a measurable score. A 
survey of fast food consumers will enable the identification of the main attributes 
affecting their choice of fast food products in Mauritius. The data gathered will be used 
in developing such a mathematical model. 

Keywords: Consumer behaviour, fast food, mathematical models 
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Abstract: 

This work aims to obtain reliable approximations to the solution of Hamilton–Jacobi–
Bellman (HJB) equations in finance and insurance. The HJB equations are non-linear 
partial differential equations which typically arise in stochastic optimal control 
problems. These problems can be solved using several methods such as the verification 
technique and the notion of viscosity solutions. Actually the viscosity solution is 
equivalent to the value function of the problem which is our objective function. 
Unfortunately, the verification technique cannot always be used and hence, numerical 
solutions have to be sought. Actually, there does not exist any general closed form 
solutions to these HJB equations and in many complex problems, where we cannot find 
the theoretical solution, we have to resort to numerical schemes. In this work, finite 
difference approximation, operator splitting and policy iteration schemes have been 
used to solve such stochastic control problems. We first consider the Merton’s portfolio 
problem which aims at maximizing a given utility function of a rational investor subject 
to the fraction of wealth she has to invest in a risky asset and a risk-free asset. This 
problem admits a closed form solution under the assumption of the Black–Scholes 
model for the stock price dynamics and can therefore be used as a test case to 
benchmark our numerical solution to the HJB problem. The optimal strategy was to 
maintain a constant fraction of the wealth invested in the assets which is known as the 
Merton’s ratio. However, what is also very interesting is the concept of rebalancing 
strategies which is introduced to make the investor achieve the optimal trading strategy 
in the different simulation models studied. Furthermore, American put option pricing 
problems which are a bit more complicated than the Merton’s portfolio problem can 
also be framed in the HJB framework where our control variable is now equivalent to 
the indicator function which implies to exercise or not to exercise in the continuation 
region. We also show here how to solve these problems numerically. Nevertheless, the 
main essence of this work is the valuation of Guaranteed Minimum Withdrawal Benefit 
rider which is a difficult problem to tackle. This contract consists of the policyholder 
making an initial lump sum payment to the insurance company which is invested in a 
variable annuity and the policyholder is then allowed to withdraw money at or below a 
contractual rate from a guarantee account where otherwise a penalty charge is applied. 
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At the end of the contract, the policyholder receives the maximum between the 
guarantee account value and the evolved variable annuity value. In addition, the 
insurance company charges a proportional fee in return of this guarantee. Our control 
variable is the withdrawal rate. In order to ensure convergence to the viscosity 
solutions, it is important to ensure the positive definiteness, pointwise consistency and 
stability of the implicit matrix discretization. Numerical tests are performed and these 
problems are successfully solved.  
 
Keywords:  Hamilton-Jacobi-Bellman Equations, Viscosity Solution, Finite-Difference 
Schemes 
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Abstract: 

Interest rate derivatives are well-liked among investors who require predictable and 
tailored cash flows or have some particular calculated views on the interest rate 
fluctuations. Popular literature defines bonds as a promise to repay some borrowed 
money at a determined maturity date with some or zero coupon payments. Various 
models for interest-rate derivatives pricing have been proposed and used in practice, 
most of which assume constant interest rate. Deterministic models are not much 
welcome for bond pricing as interest rates do not move predictably and assuming it to 
be constant or a known function of time will be reasonable only for short-dated 
maturity equity contracts. For longer-dated maturity contracts, it becomes necessary to 
accurately model the interest rate. Much research has been done on stochastic models 
for the interest rate. 

The Merton stochastic process was the first proposed model which assumed a constant 
risk premium and was rejected owing to the unboundedness of the first two moments 
of the distribution allowing the interest rate to go negative or infinite. The model lacked 
the property of mean-reversion, hence making it unstable. The Vasicek model was then 
proposed which uses an Ornstein-Uhlenbeck process to model the interest rate like an 
elastic random walk around a trend with a mean-reverting characteristic. However, this 
assumption seems reasonable in the pricing of short-dated equity contracts only, as in 
the long run the interest rate may be highly volatile and unpredictable. Hence for 
longer-dated equity contracts, accurate and precise modelling of the interest rate 
becomes fundamental. This array of models was provided a common framework and a 
single umbrella under which all these models could be nested and their performances 
could be benchmarked, by Chan-Karolyi-Longstaff-Sanders and the model was termed 
as the CKLS family of term-structure models. The new process used a simple 
econometric framework to nest the models under one stochastic differential equation 
with a variable � parameter where the value determines the nature of the model. 
Various statistical analyses have reported an unconstrained estimate for � to be greater 
than 1, which is contradictory to the most theoretical single-factor interest rate models; 
that is the Vasicek and the CIR models with � = 0 and � = 0.5 respectively.  
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While the Vasicek and CIR models admit analytical solutions for bond pricing, for other 
cases of the nesting parameter, numerical pricing is required. Analytical 
approximations for the different models have been proposed in the literature but these 
approximations lead to mispricing as the maturity increases. This work considers lattice 
methods such as the binomial and trinomial trees to model the movements of the short 
rate under the generalized CKLS model and the pricing of zero coupon bonds under 
these single-factor interest rate models. Lattice approach is mostly used in pricing bond 
options, swaps and other interest rate derivatives by constructing an interest rate tree 
on which the price of the underlying asset is based. The tree is built by discretising the 
model being used and the value at time t = 0 is calculated by using a backward 
induction, that is, by working backward from the maturity date. Following the 
shortcoming of the Nelson-Ramaswamy model of binomial trees which leads to zero 
and negative interest rates under the CIR model, this work studies the added property 
of various node jumps when the interest rate nears the zero line. For the CIR model, a 
generalization of the truncated binomial tree approach is used to construct a trinomial 
tree to model the short rate. Comparisons against analytical approximations and other 
existing methods for known models show superior performance of the lattice methods. 

Keywords:  Stochastic Interest Rate Models, Vasicek Model, CIR Model, Zero-coupon 
bonds, Lattice Methods  
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Abstract: 

Background:  
 
Antibiotic resistance is considered as one of the major threats of the 21st century. Due to 
their improper and excessive use, regular therapeutic drugs are longer effective against 
several bacterial strains. Methicillin resistant Staphylococcus aureus, vancomycin resistant 
Enterococcus species, Klebsiella pneumoniae, Escherichia coli, Pseudomonas aeruginosa, 
among others, are the cost common isolated resistant pathogens. Endophytic fungi are 
of biotechnological interest due to their ability to produce antibacterial, antiviral and 
antifungal properties. However, their antimicrobial properties are still to be exploited. 
In the present day, more than 3000 fungi are in completed or ongoing genome projects 
and the genomes of more than 900 fungal species have been disclosed. Therefore, 
natural antibiotics in terms of fungi might be feasible in potentiating the activity of 
conventional antibiotics. The standard culture technique used in Mauritius, often 
underestimate the diversity of fungi that are unable to grow on culture media. The 
accurate and sensitive detection of genotypic characteristics of the isolated mycelia was 
identified using Polymerase Chain Reaction (PCR) and DNA based sequence analysis in 
the research work. 
 
Objectives:  

In view of the high rate of resistance to commercially used antibiotics, this study aimed 
at isolating and characterizing fungal endophytes and saprobes from local plants 
through culture characteristics, microscopic examination and DNA analysis. Moreover, 
the research also focused on the evaluation of the antibiotic sensitivity pattern and 
antibiotic potentiating activity of the isolated fungi against tests pathogens that are 
detrimental to human health. 

Materials and methods: 
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Fungal endophytes and saprobes were isolated from local plants namely, Cucurbita 
moschata, Solanum lycopersicum, Capsicum annuum, Solanum tuberosum, Manihot 
esculenta, Amaranthus, Abelmoschus esculentus, Solanum melongena, Solanum 
xanthocarpum, Lactuca sativa, Momordica charantia, Pisum sativum on Potato dextrose 
agar. Mycelial growth was monitored under the light microscope. The ITS1 and ITS4 
primers was used to amplify the ITS1 and ITS2 region surrounding the 5.8s coding 
sequence and DNeasy Plant Mini Kit, Qiagen was also used for fungal DNA 
extraction. Most similar taxa to the strains obtained in our study, were searched from 
the National Center for Biotechnology Information (NCBI) by nucleotide BLAST 
Mycelial extracts were screened for antibacterial activity (disc diffusion technique) 
against Listeria monocytogenes (ATCC 7644), Streptococcus pneumoniae (ATCC 49619), 
Staphylococcus aureus (ATCC 25923), Salmonella typhimurium (ATCC 14028), Bacillus 
cereus (ATCC 11778) and Escherichia coli (ATCC 25922). The minimum inhibitory 
concentration (MIC) was studied. 
 
Results: 
 
The highest yield of fungal endophytes (10) and saprobes (5) were isolated from leaves 
as compared to stems of the plants. Isolated saprobes did not survive long on synthetic 
mediums. Trichoderma asperellum, Fusarium species and Neurospora species were 
identified based on DNA analysis. Significant inhibitory activity, (p < 0.05) was 
reported against Bacillus cereus, whereas reduced and insignificant activity (p > 0.05) 
were shown against Escherichia coli. Salmonella typhimurium and Staphylococcus aureus 
demonstrated high resistance rate (p > 0.05) against mycelial extracts and were hence 
eliminated as potent source of antimicrobials. 
 
Conclusion: 
 
The findings of the study suggest that fungal endophytes and saprobes from local 
plants in Mauritius possess antimicrobial properties and may provide a new lead in 
terms of antibiotics in the pharmaceutical field. 
 

Keywords: Fungal isolates, antibiotic potentiating activity, minimum inhibitory 
concentration, Bacillus cereus, Escherichia coli. 
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Abstract: 

Background – Understanding the development of antibodies against human leucocyte 
antigens (HLA) in relation to the number of exposures and dose of antigenic challenge 
would help to better manage blood transfusions, in minimising the risk of both HLA 
alloimmunisation and adverse sequelae of immune-mediated non-haemolytic 
transfusion reactions (NHTR), henceforth facilitating the possibility of finding a 
compatible donor for future transplantation in multiply transfused patients.  

The objectives of this research were: 1) to elucidate the development of HLA antibodies 
in relation to blood transfusion as a sensitising event; 2) to study any associated 
conditions, if any, with HLA antibodies development; and 3) to identify specificities of 
HLA antibodies.  

Methodology – After prior approval from the Ethics Committee of the Ministry of 
Health & Quality of Life, Mauritius, HLA immunisation was studied on 22 male 
patients on Day 1 - following transfusion; Day 30 – three weeks after 1st transfusion; and 
up to 8 months using ELISA (LAT-M®, One Lambda). Seven out of eleven screen-
reactive patients were further tested using a solid phase Luminex assay (LABScreen®, 
One Lambda). Data acquisition was done using LABScan™ 100 flow analyser (Luminex 
Corp., Austin, TX) and results were analysed by the HLA Fusion 3.0 software (One 
Lambda). Data collected were analysed using SPSS 16.0 for Windows® and Chi-Square 
Tests, Kaplan-Meier product limit estimates, Spearman’s rho, and Hierarchical 
Regression Analyses were used to test the hypotheses and p values of < 0.05; < 0.01; < 
0.001 were considered statistically significant (2-tailed). 

Major findings – In our 22 male patients, 8 out of 16 patients (50.0%) had developed 
HLA Class I antibodies and 6 (37.5%) had developed HLA Class II antibodies when 
transfused with unfiltered blood. Whereas, 6 patients that had been transfused with 
filtered blood (our control group), 1 (16.7%) had developed HLA Class I antibodies and 
1 (16.7%) had developed HLA Class II antibodies. There were prospectively a 3-fold risk 
of developing HLA Class I antibodies and a 2-fold risk of developing HLA Class II 
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antibodies in patients being, regularly, transfused with unfiltered blood within a period 
of 184 days. In the 26 sera collected from 7 multiply transfused male patients receiving 
unfiltered blood, there were a strong association between the development of HLA 
antibodies and the number of transfusion episodes, with 42.9 percent of both HLA Class 
I and II antibodies ensued at the 5th transfusion episodes (Chi-Square = 43.223, p < 
0.001). These expansions of HLA Class I & II antibodies progressed significantly along 
the time period in 29 sera tested from 9 multiply transfused male patients (r = 0.385, n = 
29, p = 0.039 < 5%). The clinically NHTR was strongly proven to be associated with 
HLA antibodies in 22 male patients with 88.9 % of HLA Class I & II antibodies together 
were related to febrile transfusion reactions (Chi-Square = 63.665, p < 0.001). Our Risk 
Prediction Model [Platelets count, Leucocyte count & NHTR] could significantly 
predicted the development of HLA Class II antibodies in multiply transfused male 
patients, tested on 32 sera [F(3,32) = 11.741, p = 0.000, R2 = 0.524 (β = 0.700; t32 = 5.220; p 
= 0.000 < 1%)]. Moreover, multi-transfused male dialysis patients would have poorer 
outcome in finding a suitable donor for transplantation as early as 184 days (Chi-Square 
= 12.889, p = 0.000 < 1%). We were the first to demonstrate the high levels of anti-DP20 
(MFI 15000-19999) together with high levels of anti-DP6 (MFI 10000-14999) in a multiply 
transfused dialysis and diabetic Mauritian of African origin. We have also 
demonstrated the development of anti-HLA-B46, -B73 due to the high levels of anti-C9 
and -C7 respectively in 2 dialysis patients. 

Conclusion – Multiply transfused male patients with unfiltered blood developed a 
plethora of common and rare specificities of HLA antibodies. Clinical Significance – 
There is urgency for an in-depth HLA antibodies profiling in multiply transfused 
patients and further research should be carried out to correlate the degree of HLA 
mismatch and antibody production, taking into consideration the ethnicity of donor 
and recipient population.  

Keywords: HLA antibodies; development; blood transfusion 
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Abstract: 

Background: With the limited success of allopathic drugs against chronic diseases, there 
is a shift towards the use of herbal dietary supplements in particular those rich in 
antioxidants in the management of health. Punica granatum has gained significant public 
attention in view of its pluripharmacological and prophylactic properties. Its peel has 
been reported as a rich source of polyphenols which impart antioxidant and other 
biological activities. However, polyphenols are very unstable and are affected by 
various physicochemical factors. In addition, their absorption is very low and can take 
between 30 minutes and several hours to achieve maximum concentration. Thus 
delivery systems have been developed to counter these problems, and among them, 
encapsulation appears to be a promising approach for polyphenols.  The latter also 
helps to improve the sensory properties of the polyphenols, which are usually 
astringent and bitter, and limit their use in food or in oral medications.  

Aim: This study aims at formulating and developing dosage forms from Punica 
granatum peel and subsequently evaluating their physicochemical and biological 
properties. 

 Methodology: Two dosage forms of 100mg and 700mg of freeze-dried Punica granatum 
peel extract were formulated. Three dissolution media were employed.  Aliquots were 
thereof taken for evaluating the total phenolic content (TPC) and total flavonoid content 
(TFC). The antioxidant potentials of the different samples were assessed using a battery 
of antioxidant assays including ferric reducing antioxidant power (FRAP), iron 
chelating activity, DPPH˙ and superoxide anion radical scavenging activity, and 
inhibition of deoxyribose degradation assay. The peel crude extract was also evaluated 
through the same assays and their activities compared to the encapsulated extracts.   

Results: Distinct dissolution profiles were obtained for each dissolution medium.  The 
data showed that most of the phenolic compounds were liberated before 20 minutes 
and that phosphate buffer (pH 6.8) was the best dissolution medium for the 
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polyphenols followed by distilled water and the acidic buffer. The lower dosage capsule 
exhibited a higher content of total phenolic and flavonoid, compared to the higher 
dosage capsule. However, no significant difference was reported between the crude and 
encapsulated extracts (p>0.05) for both TPC and TFC. The antioxidant activities showed 
varying activities through the different tests and higher potential in acidic environment. 
The lower dosage form exhibited greater antioxidant potential than the higher one in all 
the assays. A significant difference was observed between the crude and encapsulated 
extracts of both dosages in most assays (p<0.05), where higher antioxidant activities 
were recorded for the crude extracts, excluding the DPPH˙ radical scavenging activity 
assay. 

Conclusion: The findings showed that the physical properties of the plant extracts and 
the capsules are essential factors to consider when formulating herbal oral dosage 
forms. Higher dosage might not always be more potent than lower dosages. The solvent 
to solute interaction is an important factor which might affect bioavailability of active 
ingredients.  In addition, the data also reports the gastric phase as an important step in 
hydrolysis of polyphenols for further bio- accessibility of their antioxidant components. 

Keywords:  Punica granatum, encapsulation, antioxidant, bioavailability, polyphenol 
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Abstract: 

Photocatalytic water splitting using sunlight to produce hydrogen have received much 
attention in recent years in view of the detrimental impacts of pollutions derived from 
use of fossil fuels and the need for sustainable energy. Since the solar power hitting the 
earth surface (which is 1.3 × 105 TW) far exceeds the whole energy consumed by 
mankind per year [1], proper harness of solar energy can solve worldwide energy and 
environmental issues. Solar to hydrogen conversion is a clean energy generation 
process with no emission of greenhouse gases and is inexhaustible. The water splitting 
reaction is an uphill reaction whereby the Gibbs free energy is positive 237 kJ per mol 
[2]. The energy required to drive this reaction can be provided by sunlight. Specialised 
solar cells can harvest solar power and split water into hydrogen and oxygen, thereby 
converting solar energy into hydrogen fuel.  

 
It has always been an issue finding a proper photocatalyst for solar cells. Several 
techniques have been applied to solve this issue such as coupling it with a narrow 
bandgap semi-conductor, metal or non-metal doping and dye sensitization [3]. 
However, it is found that TiO2-based solar cells utilising dye sensitisation technique is 
among the most successful till date and is an innovative technology that is most 
prospective for developing efficient and cost effective semiconductor photocatalysts for 
the future.  
 
In order to improve the performance of the Dye-Sensitised Water Splitting (DSWS) 
Solar Cells, the sensitiser’s response to solar light needs to be enhanced. Waskasi et al. 
[4] studied a series of coumarin dyes for hydrogen production by water splitting, using 
computational method. It was found that these dyes absorb light in the visible region 
but weakly in the longer wavelength region. For sensitising dyes to achieve a high 
efficiency solar energy to power conversion, a wide absorption range is required. Thus, 
it is a challenge to extend the photo response of these dyes to the longer wavelength 
region. The aims of this research work were to (i) change the substituent of C343 
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sensitising dye (refer Fig. 1) and (ii) apply different electric fields on each of the 
substituted dyes, so as to study their effects on the HOMO-LUMO gap, dipole moment 
and absorption spectra of the dyes. The theoretical research was carried out in both gas 
phase and water, based on DFT and TD-DFT calculations using B3LYP/6-311G(d) 
method. 

 

 

Fig. 1. Substitution of 1 to 8 into dye C343. 

It was found that 5 of the substituents cause a red-shift in the absorption peaks of C343 
whereby C343-8 having a highest red-shift of 130.9 nm and 143.6 nm in gas phase and 
solvent respectively. The application of external electric fields on the novel dyes further 
shifts the absorption peaks towards the longer wavelength region compared to off-field 
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conditions provided the electric fields are in the correct orientation. In an electric field 
of 30 × 10-4 a.u, it was found that C343-8 undergoes a maximum red-shift of 147.3 nm in 
the gas phase and 212.7 nm in solvent, compared to off-field conditions. Since the 
intensity of solar radiation is higher in the near visible region than in UV, our research 
therefore shows that 5 of the novel dyes can harvest more light from the solar spectrum 
and thus, be more effective as sensitisers for DSWS applications. 
 
Keywords: Hydrogen energy, solar cells, climate change, coumarin dyes, electric fields. 
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Abstract: 

Computational chemistry uses computers to solve chemistry and interdisciplinary 
problems. This field of chemistry is leading to a wide range of possibilities due to 
explosive increase in computing power and software capabilities.  

The Computational Chemistry Group (CCUoM) was formed in 2003. The mission and 
vision of CCUoM are as follows: 

Mission: To sustain and promote teaching and research in physical and computational 
chemistry. 

Vision: To teach physical and computational chemistry and to undertake state-of-the-art 
research using computational methods in chemistry and interdisciplinary fields. 

The areas of research of the CCUoM include the following: 

� Electronic structure, spectroscopic and thermodynamic parameters of existing and 
novel molecules, complexes and clusters in vacuum and solution phase; 

� Reaction mechanisms of cycloaddition and nucleophilic substitution reactions; 
� Global warming potential, global warming species and their reactions in the 

atmosphere; 
� Solar dyes and their efficiencies; 
� Drugs and their potential applications, and 
� Interdisciplinary fields such as astrochemistry and biochemistry. 
 
This presentation will highlight some of our research achievements, namely 
computational studies on: 
 
1) Host-guest complexes 
The coordination chemistry of alkali and alkaline earth metal ions (guests) to O-donor 
macrocyclic hosts, such as crown ethers, are well-established when compared to their 
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heavier chalcogen (S, Se, and Te) and pnictogen (N and P) analogues. In the quest for 
host-guest systems with novel or advanced properties and functions, theoretical studies 
on the S- and N-donor macrocyclic complexes of alkali and alkaline earth metal ions 
and derivatives were carried out [1-5]. 
 
2) Nucleophilic substitution 
The intensively studied fundamental nucleophilic substitution reaction (SN2) involves 
the replacement of atom(s) by other atom(s). However, the mechanistic understanding 
of this reaction is still an active area of research. We used the activation strain model to 
rationalise the preference of pathways for the archetypal SN2 reactions of free and ion-
pair nucleophiles involving fluorine [6]. We are now investigating the effects of 
microsolvation [7] and of nucleophiles with elements other than fluorine [8, 9]. 
 
3) Cycloaddition reactions 
Cycloaddition (CA) reactions are considered among the most common reactions in the 
synthesis of cyclic and heterocyclic compounds, due to their complete atom economy 
and high functional group compatibility. It is known that the mechanism of CA 
reactions is governed by substitution [10], catalytic [11], and steric [12] effects. These 
studies are based on theoretical methods to understand these effects [10-12] on CA 
reactions at molecular level and to explain experimental observations where applicable. 

 

Keywords: Computational Chemistry, Host-guest; Nucleophilic substitution; 
Cycloaddition 
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Abstract: 

The design of efficient synthetic routes towards novel molecules, which is at the essence 
of chemistry, is facilitated by theoretical studies. These enhance the understanding of 
important classes of reactions at the molecular level. The bimolecular nucleophilic 
substitution (SN2) reaction is an example of such a class of reaction. An SN2 reaction is 
one whereby a nucleophile (anion) attacks a reactive centre causing the simultaneous 
departure of a leaving group. 

The SN2 reaction has been intensively explored due to its role in fields such as synthetic 
chemistry, biochemistry and medicine. New findings are still being made; for instance, 
tertiary carbons, which favour unimolecular nucleophilic substitution reactions, were 
made to undergo an SN2 reaction [1]. SN2 reactions can occur through two possible 
pathways: the backside (SN2-b) and the frontside (SN2-f) pathways (Schemes 1 (a) and 
(b)). The SN2-b pathway is characterised by the nucleophile attacking from the opposite 
side of the leaving group resulting in an inversion of configuration, whereas the SN2-f 
pathway entails an approach of the nucleophile on the same plane as the leaving group 
resulting in retention in configuration. 

 

 

Scheme 1 (a): General backside SN2 mechanism. Nu is the nucleophile and L is the leaving 
group. 
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Scheme 2 (b): General frontside SN2 mechanism. Nu is the nucleophile and L is the leaving 
group. 

 

The factors which govern the probability of the SN2-b and SN2-f pathways are the 
nucleophilicity of the anion, the solvent, the leaving group and the reactive centre. The 
nucleophile exists as an ion pair in solution, that is, together with a cation. This 
highlights the significance of the ion pair as a factor influencing the preference of the 
pathways. Recent studies show that the presence of the counter ion alters the geometry 
of the transition state. This renders the SN2-f reaction more favourable than the SN2-b 
reaction in certain cases [2]. 

This research work is undertaken in a continued attempt to study the effect of the 
nucleophilicity, the solvent and the counter ions. For this purpose, the reactions of 
amide, NH2− and its ion pairs, MNH2 (M = Li, Na, K, MgCl) with chloromethane, 
CH3Cl, have been studied using the density functional theory (DFT) method. Full 
optimisations of stationary points on the potential energy surface (PES) were carried out 
with the OLYP/6-31++G(d,p) method. Transition states (TS) were confirmed by a 
frequency analysis and intrinsic reaction coordinate computation. The effect of the 
tetrahydrofuran solvent was also studied. Moreover, the activation strain model (ASM) 
of chemical reactivity was employed to explain the position of the TS and the preference 
of a particular pathway. The ASM decomposes the activation energy of a reaction into 
strain and interaction energies of the different fragments of the system. 

Our group has previously investigated the F−/MF and the OH−/MOH series [2,3]. The 
present study shows that some findings are comparable, that is, the counter ion causes a 
general destabilisation and a decrease in exothermicity in the systems and under the 
influence of the solvent, the PES becomes almost unimodal [4]. However, this study 
highlights the occurrence of two geometrically different TS for the backside pathway for 
the reactions of LiNH2 and MgClNH2 with CH3Cl. Moreover, as nucleophilicity 
increases, the preference for SN2-f decreases. The ASM explains this preference as being 
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due to the steric nature of the reactions. The results signify that when retention of 
configuration is required, a strong nucleophile may not be employed. 

Keywords: Bimolecular, DFT, ion pair, SN2 
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Abstract: 

The use of machines to perform repetitive tasks is not new to our society. From washing 
machines to food mixers to elevators, the tasks human has to perform have been 
automated. In nature, cycles (for example, water and carbon cycles) and systems (for 
example, the solar system) are automated to the benefit of mankind. In our daily work, 
we are often challenged to perform repetitive low-level tasks to achieve a specific 
outcome. In the field of computational modelling for example, a typical workflow 
consists of preparing input files and their submission to a computational package. The 
output files are obtained and selected data are extracted and compiled. Computers can 
be used to automate such workflows. At the very outset, a programming language 
editor is required to communicate with the computer. Of the various editors available, 
spreadsheet packages such as Microsoft Excel (MS Excel) and LibreOffice have a built-in 
programming language editor and can help reduce user-interventions in processing of 
files. Steps of the workflow can be executed through the spreadsheet package itself. This 
provides a direct link between the processing of files and the spreadsheet, and reduces 
the need to switch between the interfaces of different pieces of software at each stage of 
the workflow. The spreadsheet package can be used as a software tool and best 
practices include the need to maintain and track changes in the scripts. 

The purpose of this presentation is to show how repetitive tasks can be automated 
using common spreadsheet packages such as MS Excel and open-source LibreOffice. 
The use of spreadsheet packages to automate routine tasks is highlighted through case 
studies. In particular, the ExcelAutomat software tool [1], which has been applied to 
automate repetitive tasks in solving quantum chemical calculations, is described. 
ExcelAutomat was coded in the built-in visual basic for application programming 
language of MS Excel and LibreOffice. The codes for ExcelAutomat are stored in 
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modules containing routines. Routines are also referred to as “macros” or procedures. 
The programming language editor is part of the built-in integrated development editor 
(IDE) of the spreadsheet packages. The IDE stores the list of all modules and routines. 
In ExcelAutomat, one module is used to store the routines for parsing an output file. 
Public variables are used to store the extracted parameter details for subsequent 
processing by other routines. After the code is written in the editor, the IDE 
automatically checks for errors in the syntax of the codes. The debugging tool was used 
to step through each line of code to assess whether the expected result is achieved. The 
status of a variable was monitored using the “watch window”. The “record macro” 
feature of MS Excel was helpful in generating chunks of code. Git control system in 
GitHub Desktop was used to facilitate the tracking of changes to the code. 

The ExcelAutomat tool was developed and can be used as a: (a) spreadsheet-based user-
interface with predefined options (e.g. parse files and track FileID), (b) library for 
customised tasks, and (c) framework to add other features not currently supported. The 
principles applied in ExcelAutomat to facilitate steps of the workflow in the processing 
of files can be extended to automate repetitive tasks in other fields relevant to the 
industry and society. The automation of routine tasks frees the individual to devote 
more time to the application of domain-specific knowledge for the benefit of mankind. 

[1] J. Z. A. Laloo, N. Laloo, L. Rhyman and P. Ramasami, ExcelAutomat – A Tool for 
Systematic Processing of Files as Applied to Quantum Chemical Calculations, J. 
Comput. Aided Mol. Des., 2017, 31, 667-673. Doi: 10.1007/s10822-017-0031-8. 

Keywords: Spreadsheet, scripting, visual basic for application, computational 
chemistry, automation 
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Abstract: 

The seminal work on the synthesis of O-donor crown ethers and their selective 
coordination towards the alkali and alkaline earth metal ions unleashed a novel era of 
supramolecular chemistry. Since then, several crown ether-based systems ranging from 
simple host-guest complexes to self-assembled structures and mechanically interlocked 
molecular architectures have been developed. Interest in alkali and alkaline earth metal 
ions as guests has been mainly dominated by the biological importance of sodium, 
potassium, magnesium and calcium. The ability of these metal ions to bind ligands 
other than crown ethers (for example, azide), renders their versatile nature. Almost a 
decade ago, the complexation of crown ethers to alkali and alkaline earth metal azides 
were carried out to gain preliminary insight on whether the O-donor macrocyclic hosts 
can act as activating agents to trigger the formation of polynitrogen compounds from 
the metal azides guests.  
 
The quest for host-guest systems with novel or advanced properties and functions is on-
going. The properties of a host-guest complex can be modified by either varying the 
topology of the individual host or guest used. It is noteworthy that the chemistry of O-
donor macrocyclic hosts has gained wide attention compared to their pnictogen (N and 
P) analogues. Thus, the objective of this research work was to explore the coordination 
chemistry of alkali/alkaline earth metal derivatives (guests) to azamacrocycles (N-
donor hosts) theoretically. 
 
Initially, the coordination chemistry of alkali metal azides to an azamacrocyclic 
representative, denoted as cyclen, was investigated [1]. The charge/ion-radius ratio, the 
size of the macrocycle cavity, and hydrogen bonding are some of the key factors which 
govern the geometries and stability of the alkali metal azide-cyclen [M(cyclen)2N3] (M = 
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Li, Na, K, Rb, Cs) complexes. It was also predicted that the Li+ complex is more prone to 
be synthesised under appropriate experimental conditions.  
 
Alkaline earth metal azides are undoubtedly better alternatives to form polymeric 
forms of nitrogen since they consist of richer mole content of nitrogen than their 
univalent alkali metal azides. Cyclen complexes of alkaline earth metal azide are elusive 
in literature, although the ability of alkaline earth metal azides to coordinate N-donor 
species, such as pyridine (C5H5N) and bicyclo[4,4,0]-1,4,6,9-tetraazadecane (C6H14N4), 
are known since the 1980’s. In this context, a question of prime interest is, “can cyclen or 
its derivatives bind to the oxophilic alkaline earth metal ions?” Surprisingly, this 
question was addressed in the 1970’s when the reaction between N-functionalised 
cyclen and alkaline earth metal ions was conducted and the stability of complex 
formation was investigated. To date, no alkaline earth metal complexes of parent 
cyclen, [M(cyclen)]2+ (M = Be, Mg, Ca, Sr, Ba), have been structurally authenticated, 
although several crystal structures of their N-functionalised counterparts are reported. 
Among these, very few studies are devoted to N-methylated cyclen, one of the smallest 
cyclen derivatives, despite that substitution of the amino protons by the electron 
donating –CH3 group is known to increase the stability of the resulting host-guest 
complexes. Thus, the complexation of alkaline earth metal azides to cyclen and 
Me4cyclen is currently being studied (Scheme 1) [2].  

 

 

Scheme 1: Hosts and guests studied in this research work. 

 
This study should provide incentive towards the synthesis of the alkaline earth metal 
azide-cyclen [M(cyclen)(N3)2] and the alkaline earth metal azide-Me4cyclen 
[M(Me4cyclen)(N3)2] complexes (M = Mg, Ca, Sr, Ba) as precursors for high energy 
density materials, because valuable information is provided on their structure and 
bonding. 
 
Keywords: alkali metal, alkaline earth metal, host-guest, coordination, cyclen 
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Abstract: 

Cycloaddition reaction is the reaction of unsaturated compounds leading to the 
formation of cyclic and heterocyclic compounds with a net reduction in the bond 
multiplicity. Interest in cycloaddition reactions is mainly due to their complete atom 
economy and high functional group compatibility. One of the most common types of 
cycloaddition reactions is the [3+2] cycloaddition (32CA) reaction. It is well known that 
one of the effects that governs the mechanism of 32CA reaction is catalysis. This 
presentation will focus on the use of theoretical methods to have an in-depth 
understanding of the catalytic effects on 32CA reaction at molecular level and to explain 
experimental observations where applicable. 
 
The regio-, stereo-, and enantioselectivities of 32CA reactions can be controlled by 
catalysts, such as transition metals, with Cu(I) gaining particular attention. The Cu(I)-
catalysed azide-alkyne 32CA (CuAAC) reaction is a common example. The 
regioselective mechanism of the CuAAC reactions has been established theoretically 
and experimentally by Sharpless and coworkers [1]. However, in the literature, there 
are limited examples of Cu(I)-catalysed 32CA reactions between the three-atom-
components other than azides and alkyne. On the other hand, Katritzky’s group carried 
out an experimental study on the Cu(I)-catalysed 32CA reactions of C,N-cyclic 
azomethine imines (AIs) with phenylacetylene and proposed a mechanism for the 
catalytic processes for which there were neither experimental nor theoretical evidence 
[2]. Thus, further studies were required to have better understanding of the proposed 
catalytic mechanism. 
 
The Cu(I)-catalysed 32CA reactions of C,N-cyclic AIs with phenylacetylene were 
studied using the density functional theory (DFT) method in the gas phase and 
dichloromethane [3]. The mechanism proposed by Katritzky et al. and the CuAAC-type 
mechanism were compared for these reactions. The major difference between the two 
mechanisms lies in the coordination of the Cu(I) acetylide to the C,N-cyclic AI moiety. It 
was found that the mechanism proposed by Katritzky is kinetically favoured over that 



 
Research Week 2017 

 

423 

  

of the CuAAC-type. Further, the Cu(I) catalyst provides new reaction pathways with 
lower electronic energy barriers as compared to the uncatalysed 32CA reaction. 
 
The electron localisation function topological analysis of the electron density of the 
stationary points involved in the most favourable reaction pathway associated with the 
Cu(I)-catalysed 32CA reaction between C,N-cyclic azomethine imine and Cu(I) acetylide 
explains the bond formation in this 32CA reaction. The Cu(I)-catalysed 32CA reactions 
of C,N-cyclic and acyclic AIs and alkyne derivatives (methyl and phenyl substituted 
alkynes) were also investigated. 
 
An important conclusion from this research is that C,N-cyclic AIs is required to favour 
the mechanism proposed by Katritzky rather than the acyclic AIs (Scheme 1). 
 

 
 

Scheme 1. The reactions considered in this research. 
 
Keywords: 
[3+2] Cycloaddition reaction; Cu(I) catalysis;.C,N-cyclic azomethine imine; DFT; 
Electron localisation function topological analysis. 
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Abstract: 

Background: Type II diabetes, characterized by hyperglycemia, is a worldwide clinical 
disorder with increasing number of deaths. Obesity has been classified as a major risk 
factor for diabetes due to over production of pro-inflammatory cytokines which 
decrease insulin activity through their actions on several targets involved in insulin 
signalling pathway. The estimated global prevalence of diabetes in 2015 was 8.8% of 
world’s adult population, but it is expected that by 2040 this number will increase to 
10.4%. Mauritius is among countries having highest rates of diabetes prevalence, which 
is 22.3%. Excess of sugar in hyperglycemic state during diabetes induces protein 
glycation, resulting in formation of advanced glycation end products (AGEs). The latter 
interact with their receptors giving rise to oxidative stress conditions due to an increase 
in production of reactive oxygen species (ROS) and a decrease in the antioxidant 
defence system. Via activation of NFκB, AGEs results in production of adhesion 
molecules and pro-inflammatory cytokines that result in micro- and macro-vascular 
complications. CD36 is an AGE receptor as it is overexpressed in the presence of AGEs 
in different cell types, including adipocytes. Being a multi ligand receptor, CD36 is 
involved in diabetes pathogenesis along with different other pathologies. Pomegranate 
(Punica granatum L.) has been used in ethnopharmacology and the edible parts being 
considered as antioxidant functional foods. The non-edible mesocarp has moreover 
been shown to possess anti-diabetic potential, with limited reports assessing its 
prophylactic potencies at cellular and molecular levels.  
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Objectives: It is aimed at investigating the mechanism of action of the protective 
potential of pomegranate mesocarp extract (PME) on a cell model mimicking diabetes-
like oxidative stress. 
 
Methodology: 3T3-L1 mouse preadipocytes were treated with different concentrations of 
PME and four cell viability assays were used to determine a non-cytotoxic 
concentration of the extract. The preadipocytes were then pretreated with a non-
cytotoxic concentration of PME for 24h followed by AGEs insult for 1h or 24h. 
Production of ROS, accumulation of oxidatively modified proteins, activities of intrinsic 
antioxidant enzymes and secretion of IL-6 in the preadipocytes were evaluated. RT-
QPCR was used to determine mRNA expression of NOX1, NFκB, IL-6 and CD36. 
Protein expression of CD36 and intrinsic antioxidant enzymes were investigated by 
western blotting. Significant differences were determined using unpaired t test and one-
way ANOVA (P < 0.05) followed by Dunnett’s multiple comparison or Tukey’s tests. 
Linear regression plots were generated and correlations were computed as Pearson’s 
correlation coefficient (r). 
 
Findings: PME afforded protection against AGEs by reducing ROS production via 
down-regulation of NFκB and NOX1 expressions. PME also caused a decrease in 
accumulation of protein carbonyls and advanced oxidation protein products, which 
were positively correlated with ROS level. PME suppressed the AGEs-induced decrease 
in activities of intrinsic antioxidant enzymes, but PME and/or AGEs did not alter 
protein expression of these enzymes. The expression of the AGEs receptor CD36 was 
down-regulated at both mRNA and protein levels by PME. The latter exerted anti-
inflammatory activity by reducing mRNA expression and secretion of IL-6. 
 
Conclusion and significance: The non-edible part of pomegranate fruit, generated as waste 
product during production of the juice, decreases oxidative stress and inflammation at 
adipose tissue level with the propensity to mitigate obesity-related disorders such as 
insulin resistance and type II diabetes. 
 
Keywords: pomegranate mesocarp, antioxidant, AGEs, preadipocytes, oxidative stress 
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Abstract: 
 
The main aim of this research is to derivatize polysucrose, a polymer of sucrose and 
epichlorohydrin, into new materials for tissue engineering or drug delivery 
applications. In a first part of this research work, graft copolymers of polysucrose which 
self-assembled into nanomicelles were successfully prepared. Polysucrose, obtained via 
polycondensation of sucrose and epichlorohydrin in the presence of sodium hydroxide, 
was partially acetylated so that the remaining hydroxyl groups could be used as 
macroinitiator for the graft copolymerization of ε-caprolactone. The acetyl groups were 
then removed to generate amphiphilic graft copolymers. The size of the polymer 
micelles as determined by dynamic light scattering (DLS) varied between 138 and 325 
nm with low critical micelle concentrations in the range of 0.032×10-6 to 6.26×10-6 M. 
 
Ketoprofen as model drug was successfully loaded into the micelles. Subsequently, the 
loading of anti-TB drugs rifampicin, pyrazinamide and isoniazid were investigated 
either singly or in dual combination with maximum loading percentage of 40% for 
Rifampicin (RIF) (single loading), 15% Pyrazinamide (PZA) (single loading), 51% RIF 
and 25% Isoniazid (INH) (dual loading). The release of drug occurred in a sustained 
manner over a period of 2 to 14 days with release percentages varying from 18 - 98% in 
accordance with zero-order, first-order and Higuchi release kinetic models. The 
polymeric micelles were stable for a period of up to 7 weeks in distilled water at 4oC as 
confirmed by DLS. 
 
The second part of this work deals with the synthesis of novel polysucrose hydrogels. 
After partial methacrylation of polysucrose, the polysucrose methacrylate was 
crosslinked with ethylene glycol dimethacrylate (EGDMA) to form the hydrogels. To 
enhance porosity of the hydrogels, sucrose or polyethylene glycol monomethyl ether 
(mPEG 5000) were used as porogens during cross-linking. This indeed led to the 
formation of interconnected pores [Figure 1 (a)] as well as a heterogeneous porous 
surface. The ability of these hydrogels, which can be compared to dextran hydrogels, to 
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be used as drug delivery system was assessed through the loading and release of dyes 
as model molecules. Four dyes were chosen namely; two cationic dyes Nile Blue A  
Sulfate (NBA) and Brilliant Green (BG) and two anionic dyes Sulforhodamine B (SRB) 
and Fluorescein Sodium Salt (FSS) [Figure 1 (b)]. Cationic dyes showed high loading 
and sustained release over time attributed to the ionic interactions of the dyes with the 
hydrogels carrying a net negative charge. Anionic dyes on the other hand showed a 
rapid sinusoidal loading/release pattern. The release of the dyes was found to increase 
with increasing swelling capacity. 
 
The ability of the hydrogels to act as scaffolds was also assessed through the growth of 
NIH 3T3 fibroblast cells. The latter proliferated on hydrogels containing a porous 
structure where sucrose was used a porogen [Figure 1 (c)].  In conclusion, polysucrose-
graft-polycaprolactone and polysucrose methacrylate hydrogels prove to be interesting 
new materials for drug delivery and tissue engineering applications and prompt further 
studies. 
 

 
Figure 1: (a) SEM image of cross-section of hydrogel with 1.25% mPEG 5000 as porogen, (b) Hydrogels 
loaded with dyes and (c) SEM image of cell proliferation after 7 days on hydrogels with 5.00% sucrose 
as porogen. 
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Abstract: 

The possibility to use cellulose from bagasse to generate polymeric scaffolds for tissue 
engineering is an interesting avenue for high-end applications. Around 1.2 million 
(based on latest sugar-cane production around 400000 tons) tons of bagasse are 
generated annually in Mauritius as the main by-product of sugar production. From an 
economical perspective, the use of cellulose-bagasse in tissue engineering applications 
can have several benefits due to its low cost, availability and renewability. It will also 
add significant value to a local product. 

The main aim of this study was to investigate the effect of blending cellulose, extracted 
from sugar-cane bagasse, with biodegradable polymers such as polylactide and 
polydioxanone on the physico-chemical and biological properties of the corresponding 
electrospun mats [1]. Cellulose with its numerous OH groups and β-glycosidic linkage, 
contribute to its ability to improve cell-material interaction.  

Firstly, cellulose was successfully extracted from sugar-cane bagasse obtained from 
local sugar factories with a 40% yield using a combination of mercerization and 
bleaching method.  High purity cellulose was obtained with no or low percentage lignin 
and hemicellulose content. The treated cellulose samples were thermally more stable 
than the non-treated ones due to removal of hemicellulose. SEM images showed a 
homogeneous surface with no visible waxes or other particles after the treatments 
coupled with a decrease in the fiber diameter of the treated bagasse samples. However, 
neither native cellulose nor mixtures of cellulose and polylactide or polydioxanone 
could be electrospun due to limited solubility in common organic solvents. The 
extracted cellulose was first partially acetylated before blending. Acetylation was 
successful with a yield of approximately 60%. 

Cellulose acetate was next blended with PLLA and PDX prior to electrospinning. SEM 
analysis showed that the electrospun fibers varied from micro to nano dimensions  with 
some of the blend mats being a combination of both micro ( ≤ 1.28 μm) and nano fibers 
(0.25-0.97 nm). Deacetylation of cellulose to regenerate free hydroxyl groups were 
conducted on both PDX-CA and PLLA-CA blend mats. It was successful on the 
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cellulose acetate-polylactide blend samples but did not lead to good results with 
polydioxanone samples. 

Physico-chemical evaluation of the generated mats led to the conclusion of variable 
miscibility of the blends. Miscibility was assessed through distinctive observations 
namely single carbonyl peak in FTIR and single Tg  and degradation peak in Differential 
Scanning Calorimetry (DSC)/ Thermogravimetric Analysis (TGA) and increase in 
Young’s modulus and peak tensile strength. 

In vitro cell studies with L929 mouse fibroblast cells was quite conclusive as regards the 
biocompatibility of the blended mats with proliferative behaviour of cells, extracellular 
matrix deposition and characteristic features of healthy cellular response. MTT  assay 
indicated that the cellulose blended mats induced higher cell densities than the controls. 
Cellulose content influenced parameters such as fibre diameter, porosity and cell-matrix 
interaction of mats impacting on cell growth and behaviour. 

The biomineralization potential of the mats was assessed using simulated body fluid. 
Nano- HA deposition was observed in all samples as evidenced by SEM images. 
However, further analysis is essential to confirm the presence and composition of HA.  

 

Keywords: sugar-cane bagasse, cellulose, electrospun nanofibers, skin tissue 
engineering, polylactide, polydioxanone 

 

Abbreviations: SEM- Scanning Electron Microscope, CA- Cellulose acetate, PLLA- 
Poly-L-lactide, PDX- Polydioxanone, Tg- Glass transition temperature, HA- 
Hydroxyapatite, MTT- 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide 
salt  
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Abstract: 

The simultaneous creation of the Center for Biomedical and Biomaterials Research 
(CBBR) at the University of Mauritius and inception of the National Research Chair 
programme in 2012 has laid the base for a conducive research environment. After 5 
years, state-of-the-art research facilities have been set up and highly trained researchers 
have emerged in the field of Biomaterials, Drug Delivery and Nanotechnology. A 
number of projects have reached proof-of-concept stage. The Unit is now on a next 
phase development focusing on translational research. With its gamut of equipment, 
the Unit is also offering consultancy research/analytical services to industry and helps 
in boosting innovation. The PRE is also the National Focal Point for Nanotechnology 
and is involved in EU-Government of Mauritius Nanotechnology project.  

Our Research and Innovation thrusts are organized around (i) Regenerative Medicine 
with the design of polymeric biomaterials for the fabrication of scaffolds for skin & bone 
tissue regeneration (ii) Nanomedicine which deals with the engineering nano carriers 
for anti-cancer, anti-diabetic and anti-TB drugs as well as biomolecules such as 
artemisinin, and (iii) Biopolymers with exploitation of materials from land and marine 
resources such as bagasse and seaweeds for high-end applications. Most projects have 
reached in vitro testing (cell testing) successfully and are now entering the in vivo stage 
(Scheme 1). Developing scaffolds for diabetic wound healing and nanomicelles for anti-
cancer chemotherapy are the two major projects that have reached in vivo stage. 

Over the past 7 years, our efforts have been targeted towards the engineering of 
nanomicelles and nanovesicles that can efficiently load anti-cancer drugs and release 
them in a sustained manner, thus leading to better efficacy. [1-4] We have shown that 
drug combinations can target different cancer pathways and be more efficient than 
single drugs. Our efforts are also towards combining synthetic drugs and locally or 
regionally available bioactive compounds or phytochemicals to enhance efficacy of 
drugs. [3] 
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In the field of regenerative medicine, the ideal polymeric scaffold for tissue engineering 
should be biocompatible, biodegradable, possess adequate mechanical strength to 
ensure integrity and have interconnected porous structures for tissue integration and 
vascularization for transport of gases, nutrient and growth factors. However, it is now 
recognized that no single polymer can give rise to all these desirable characteristics. 
Natural polymers lack mechanical strength while synthetic polymers have 
biodegradability and biocompatibility limitations. We put a lot of focus on the increased 
sophistication of these materials through blending of synthetic and natural polymers to 
optimize properties as well as to reduce their individual shortcomings. Thus we 
endeavor to tailor polymeric scaffolds which can meet biological and mechanical 
requirements for regenerative medicine particularly addressing skin and bone tissues. 
[5-7]

 
                 (i)                                         (ii)                                          (iii) 

 
(iv) 

Scheme 1 (i) Electrospun nanofibers of cellulose extracted from sugar-cane bagasse (ii) skin cells 
(fibroblasts) growing on nanofibrous 2D mats and 3-D scaffolds (iii) bone cell spreading on seaweeds 
derived biopolymer nanofiber scaffold (iv) better anti-cancer efficacy of dual drug loaded 
nanomicelles  
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Polysucrose-based scaffolds for skin and bone tissue engineering applications 

I. Chummun, A. Bhaw-Luximon* and D. Jhurry 

1Biomaterials, Drug Delivery and Nanotechnology Unit, Center for Biomedical and Biomaterials 
Research (CBBR), University of Mauritius, MSIRI Building, Réduit, Mauritius 

*Corresponding Author Email: abluximon@gmail.com; a.luximon@uom.ac.mu 

 
Abstract: 

Materials science is a crucial tool for modern tissue engineering in the development of 
scaffolds for tissue reconstruction. In this field, 2D sheet scaffolds have already reached 
commercialization while research is pushing more towards 3D hydrogel constructs 
which provide a pertinent platform for in vivo-like cellular behaviors.  However, 2D 
electrospun nanofibrous scaffolds present the advantage of providing topographical 3D 
cues at nanoscale level.  Polysucrose (PSuc), a synthetic polymer of  sucrose and 
epichlorhydrin, has excellent biocompatibility with cells, virus, and microorganisms. It 
is commercially used for density gradient filtration of cells and is also not readily 
degraded in the bloodstream.  However, its capacity to support cell growth and 
proliferation has been scarcely investigated.  

The present study aims at synthesizing polysucrose-based electrospun mats and 
hydrogel scaffolds and exploiting their efficacy as potential scaffold material for cell 
culture.  We report here on (i) the fabrication of bead free nanofibers of PSuc blended 
with semi-crystalline biodegradable polymers - polylactide (PLLA) and polydioxanone 
(PDX), (ii) the synthesis of chemically cross-linked polysucrose-methacrylate (PSuc-
MA) hydrogels with variable porosity in presence of porogens and (iii) the blending of 
polysucrose-aldehyde (PSuc-COH) and chitosan (CS) to form physically crosslinked 
hydrogels.  The 2D mats and 3D hydrogels were characterized through FTIR, SEM, 
DSC/TGA and Instron mechanical tester. Swelling kinetics studies were carried out on 
both hydrogels in distilled water at 25oC and in phosphate buffer solution (PBS) at 37oC. 
In vitro degradation of the scaffolds was assessed in PBS at 37oC by monitoring their 
mass loss and finally the biological performance of the scaffolds was evaluated using 
L929 mouse fibroblasts. 

Polysucrose alone could not be electrospun but when blended with PLLA and PDX, 
bead-free nanofibers were obtained. High PSuc content produced highly 
interconnected, dense and homogenous nanofibers with a decrease in mean fiber 
diameter, characteristic fiber length and pore size.  Furthermore, the general decrease in 
Young’s modulus of PLLA-PSuc mats from 235.4 to 91.2 ± 5.20 MPa in presence of PSuc 
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allowed for tailoring their mechanical properties to match that of human skin ( ̴ 
98.97±97MPa).    

PSuc-methacrylate hydrogels formed a microporous structure with a smooth surface 
skin and internal pore size varying from 457 μm2 (3% EGDMA) to 523 μm2 and 534 μm2 
in the presence of 5% sucrose and 2.5% PEG5000 porogens respectively, corresponding 
to its higher swelling capacity in the presence of porogens.  PSuc-CHO/CS hydrogels 
demonstrated a much higher water uptake capacity relative to their respective pore size 
in the range of 32700 μm2 and 58812 μm2.   

Positive influence of PSuc on cell proliferation was noted.  The 2D scaffold showed a 
higher cell viability which increased in presence of PSuc.  Despite healthier cells 
observed on electrospun mats, it does not replicate in vivo like cellular morphology and 
proliferation similar to hydrogel scaffolds which formed spheroids composed of outer 
proliferating cells and inner quiescence or hypoxic core cells (Figure 1). An in-depth 
investigation of PSuc-based hydrogels is currently underway. 

                       

  A       B 

Figure 1. L929 mouse fibroblast morphology and behaviour on (A) electrospun scaffold (B) 3-
D hydrogel 
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Polysaccharide-based blend scaffolds: Enhanced biomineralization and improved 
osteogenic differentiation 
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Abstract: 

Bone tissue engineering scaffolds should closely mimic the natural bone extracellular 
matrix (ECM) niche and material properties of scaffolds; in particular their chemical 
nature, mechanical performance, topographical cues and degradation rate are known to 
affect scaffold performance [1]. Usually more than one polymeric material is required to 
achieve the desired properties in a single scaffold. A promising strategy is the use of 
polymer blends, which combine good mechanical properties and biodegradability e.g. 
of synthetic polyester on the one hand with advantageous surface properties afforded 
by natural biopolymers on the other hand. Amongst naturally-derived polymers, 
polysaccharides such as κ-carrageenan (κ–CG) and fucoidan (FUC) are interesting 
materials since their carbohydrate moieties interact with or are integral components of 
many cell adhesion molecules and matrix glycoproteins. 

In this presentation, the fabrication of bone TE scaffolds consisting of blends of κ–CG 
and FUC with synthetic polyesters and poly(ester-ether)s as well as an in-depth 
evaluation of their miscibility characteristics and cellular responses will be discussed. 
Novel electrospun scaffolds consisting of κ–CG and polyhydroxybutyrate (PHB) or 
polyhydroxybutyrate valerate (PHBV) led to improved NIH3T3 mouse fibroblast cell 
proliferation, enhanced in vitro biomineralization potential and human osteosarcoma 
(SaOS-2) cell differentiation ability [2]. Indeed, in comparison to neat polyester 
scaffolds, MTT assay indicated a higher density of NIH3T3 cells on the surface of the 
blend fibers, indicating enhanced bioactivity. The κ–CG was found to be localized 
preferentially at the fiber surface only in PHBV/ κ–CG blend fibers, which resulted in 
the more pronounced bioactive and osteogenic properties of this blend, including fast 
apatite-forming ability and the deposition of nano-sized apatite crystals similar to 
native bone. These promising initial findings were further expanded by investigating 
and determining the impact of (i) the type of natural biopolymer (κ–CG vs. FUC) and 
(ii) a different synthetic polymer (polydioxanone, PDX) on the cell viability and 
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differentiation [3]. The detailed analysis of the blend nanofiber properties revealed a 
different degree of miscibility of PDX and the polysaccharide leading to a different 
enrichment at the surface of the blend nanofibers, which were observed to be stable in 
phosphate buffer solution (PBS) for up to 5 weeks. Incorporation of both κ–CG and FUC 
within PDX fibers led to significantly improved NIH3T3 cell viability. Furthermore, 
SaOS-2 cells showed substantial changes in their morphology, when cultured on PDX, 
PDX/ κ–CG and PDX/FUC fiber mats. These changes in cell morphology indicated 
osteogenic differentiation, which was further confirmed by Alizarin red staining. PDX/ 
κ–CG blend fibers could promote early differentiation of SaOS-2 cells to a higher extent 
compared to PDX/FUC in the absence of external biological cues.  The electrospun 
blend fibers of PDX/ κ–CG and PDX/FUC also supported iPS cell derived embryoid 
bodies with high cell viability, which underlines the potential of these novel blend fiber 
systems for optimized performance in bone tissue engineering applications. 

 

Keywords:  polymeric blend; electrospun scaffold; cell viability; in vitro 
biomineralization; osteogenic differentiation. 
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Combination of nanomicelles proves to be more efficient against cancer cells in vitro 
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Abstract: 
 
Current anti-cancer chemotherapy suffers from low bioavailability, drug bioinstability, 
drug resistance, toxicity and non-specific targeting. These impede on treatment 
outcome and recurrence. One way to circumvent these problems is to make use of nano 
drug delivery devices capable of increasing bioavailability, decreasing toxicity and 
offering the possibility of targeting. Cancer pathology with the lowest survival rate 
includes pancreatic cancer due to its delayed detection and heterogeneous tumor 
microenvironment. Novel nano-based chemotherapy currently in use include Nab-PTX 
(Albumin-bound paclitaxel) [1]. Another relatively efficient chemotherapy regimen 
presently applied to pancreatic cancer is FOLFIRINOX which consists of successive 
injections of Folinic Acid, Fluorouracil, Irinotecan Hydrochloride and Oxaliplatin [2]. 
These two strategies inspired us to devise novel ways to combat pancreatic cancer. Our 
strategy consisted in physically combining nanomicelles loaded singly with different 
anti-cancer drugs.  
 
Towards this objective, amphiphilic copolymers namely Polyvinylpyrrolidone-b-
Polycaprolactone (PVP-b-PCL) and Polyvinylpyrrolidone-b-Poly(dioxanone-co-methyl-
dioxanone) (PVP-b-P(DX-co-MeDX) that can self-assemble into nanomicelles were first 
synthesized using a combination of Atom Transfer Radical Polymerization (ATRP) [3] 
and Ring Opening Polymerization (ROP) [4]. Nanomicelles in the size range of between 
150 to 250 nm were obtained in aqueous solution  
 
Different hydrophobic anti-cancer drugs - Paclitaxel (PTX) or 5-Fluorouracil (5-FU) or 
Doxorubicin.NH2 (DOX.NH2) - were encapsulated in the hydrophobic core while 
hydrophilic drugs - Gemcitabine (GEM) or Doxorubicin.HCl (DOX.HCl) - were loaded 
at the interface of the hydrophobic-hydrophilic polymer segments. The loading of drugs 
into the micelles varied between 1 and 45% and depended on the drugs log P values 
(where log P is the value of a compound is the logarithm of its partition coefficient 
between n-octanol and water and is a well-established measure of the compound's 
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hydrophilicity). In general the higher the log P value, the higher was the loading 
percentage. The release of hydrophobic drugs from micelles were between 30-50% after 
12 days along the trend 5-FU ˃ DOX.NH2 > PTX. Hydrophilic drugs released more 
rapidly reaching nearly 90% release after 12 days.  
 
To confirm the internalization of the nanomicelles into the cell, fluorescence cellular 
uptake experiments using Nile Red-loaded micelles and free Nile Red as control were 
performed. Accumulation of Nile Red loaded micelles inside the cytoplasm and nucleus 
(red spots) was indeed observed. (Fig 1)  
 
Finally, the cytotoxicity of the nanomicelles - PVP50-b-PCL75 and PVP42-b-P(DX21-co-
MeDX51)  
- was assessed by hemolysis and MTS assay. Hemolysis proved to be < 2% and cell 
viability on PANC-1 and BxPC-3 cancer cell lines were at 99-100%. MTS assay on 5-FU, 
GEM and DOX.HCl-loaded micelles compared to free drugs showed a clear decrease in 
IC50 of drugs in micelles. Dual drug encapsulation with DOX.HCl/GEM, 5-FU/PTX 
and 5-FU/GEM yielded lower cell viability than combination of free drugs (Fig 1).  
 
To conclude, both hydrophobic and hydrophilic anti-cancer drugs were successfully 
loaded in PVP-based block copolymer micelles. Release of these drugs from the micelles 
could be tuned 
 
according to the nature of the hydrophobic blocks. Copolymers with (DX-co-MeDX) 
units had more rapid release than those with PCL units. Copolymers showed no 
cytotoxicity on PANC-1 and BxPC-3 cell lines. Cell uptake studies showed micelle 
internalization into cells with a higher uptake capacity for BxPC-3. It was also shown 
that physically mixed GEM and DOX.HCl-loaded micelles exhibited a higher toxicity 
compared to mixed free drugs and single loaded micelles independent of the type of 
copolymer and cell line used.  
 
Keywords: Poly(vinyl pyrrolidone); amphiphilic block copolymers; nanocarriers; 
pancreatic cancer  
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Fig. 1. (A) Fluorescence-transmittance PANC-1 with Nile Red loaded micelles (B) PANC1 with free Nile Red  

t = 24 hrs. 
 

(C) % Cell viability of PANC-1 with DOX-Mic + GEM-Mic PVP50-b-PCL75 and free DOX/GEM mixture at 72 hrs  

Tauchi, Y et al, Cancer & chemotherapy, 41(12),1948-1950 (2014).  
 
[2] https://www.cancer.gov/about-cancer/treatment/drugs/FOLFIRINOX last accessed 
3/27/2017  
[3] Veeren. A, Bhaw-Luximon. A, Jhurry. D, Eur. Polym. J., 49(10), 3034-3045 (2013)  
 
[4] Veeren. A, Bhaw-Luximon. A, Mukhopadhyay. D, and Jhurry. D, Eur. J. Pharm. Sci. (2017)  
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Abstract: 
 
Human-wildlife conflicts pose a growing threat to many species worldwide and require 
increasingly innovative and multi-disciplinary resolutions. Because of their apparent 
simplicity and political appeal, lethal approaches like culling are often favoured, 
decisions to cull are typically poorly supported by scientific evidence and the 
limitations and drawbacks of culls minimised. As natural habitats decline and fruit crop 
production expands, fruit-eating bats in the Old World (family Pteropodidae) are 
increasingly in conflict with fruit farmers. This conflict is exemplified on Mauritius 
where the government has implemented two mass culls of a threatened flying fox 
(Pteropus niger) since November 2015 in response to fruit-grower concerns. The mass 
culls and accompanying surge in illegal hunting reduced the bat population by > 50 %. 
In this context, we sought to investigate the ecological role and service provided by the 
targeted flying fox through seed dissemination to gauge what may be lost as the species 
becomes rarer or extinct.  

We randomly sampled the woody native community in six of the best-preserved moist-
to-wet native forests of Mauritius at Bel Ombre, Brise Fer, Macchabé and Mare Longue, 
within the Black River Gorges National Park, and at Chamarel and Mt Camizard on 
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privately own lands, using a total of 90 plots of 100 m2 each. We identified and 
measured the stem size of all woody plants ≥ 1 cm in diameter within each plot. Using 
the literature and our own observations including direct (i.e. observed feeding) and 
indirect (i.e. observed fruit bat ejecta or partially eaten fruits bearing characteristic fruit 
bat teeth marks), we classified plant species by whether their fruits occur in the diet of 
the flying fox in an exclusive, confirmed or likely manner and we assumed that fruit 
consumption is equivalent to potential seed dissemination. The relative importance of 
these three categories to the total woody plant community was then quantified as the 
proportion of species richness, stem density and basal area (as a surrogate of biomass) 
that they represent. We also investigated whether the main traits of species (seed size, 
fruit size, and maximum stem diameter) vary among bat-dispersal categories and differ 
from those of species whose fruits are not currently known to be eaten by the flying fox.  

The woody native community sampling yielded 7,245 plants with diameter at breast 
height (dbh) ≥ 1 cm, from 43 families, 70 genera and 114 species, of which 102 (89.5 %) 
were endozoochoric. On average, although about a quarter of the native woody species 
(24.6 %) have fruits confirmed as eaten and seeds dispersed by the flying fox, these 
species comprise about half (53.1 %) of the stems sampled and the majority (63.1 %) of 
the basal area of native woody plant in the island`s native forests. About half of that 
latter biomass figure comprises species for which the flying fox is the exclusive native 
vertebrate frugivore and seed disperser. Plants disseminated by the flying fox are 
typically large trees with large fruit and seeds.  

Large trees are often key components of the canopy, therefore fulfilling structural 
engineer roles that provide resources and conditions for the survival of many forest 
species. The flying fox plays a disproportionally large ecological role in maintaining 
forest structure and biodiversity in the long-term. Consequently, lethal approaches to 
the conflict with fruit-farmers threaten not only an endangered species, but ecological 
processes central to the viability of native forests. Our findings highlight the importance 
of including the ecological costs of culling in decision-making processes intended to 
resolve human-wildlife conflicts. 

Keywords: Culling; fruit bat; human-wildlife conflict; Pteropus; seed dissemination 
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Tridacna maxima 
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Abstract: 
 
Bleaching events leading to mass mortality of giant clams has become an important 
issue worldwide. However, little has been documented regarding the thermal 
susceptibility of giant clam symbionts. Giant clams are the largest sessile molluscs 
known for their symbiosis with the microalgae Symbiodinium (zooxanthellae). 
Commonly known as Tridacnids and belonging to the family Cardiidae (sub-family 
Tridacninae), some species can live for more that hundred years and grow up to over 
150 cm in length. However, unlike other marine molluscs which filter feed on plankton 
from the seawater column, giant clams achieve their large size through the 
photosynthate supplied by the dinoflagellate algae (Symbiodinium) that live in their 
mantles tissues. Few studies have indicated that two species of giant clam namely 
Tridacna maxima and Tridacna squamosa can be found in the Western Indian Ocean 
whereby the occurrence of T. maxima are mostly noted in the waters of Mauritius. 
However little is known on the response and acclimatisation of giant clams to thermal 
stress. This study aimed at investigating the response of the Symbiodinium isolated from 
the giant clam, T. maxima, exposed to two different temperatures.  
 
Field survey and collection of specimens were conducted in May 2017 in the lagoon of 
Flic-en-Flac through snorkeling. T. maxima species were morphologically identified in-
situ and juvenile categories specimens ranging from 5 to 10 cm shell size were collected 
for the experiment. T. maxima were identified by its close-set of scutes and its preference 
to bore in massive corals. The sea temperature was also recorded on the day of 
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collection and the specimens were kept at same temperature prior to experimental 
trials. The Symbiodinium cells were isolated from the mantle of the giant clams and 
adsorbed on filter papers (pore size of 0.47 �m). The isolated Symbiodinium were 
exposed at two different temperatures of 28°C and 32°C under a constant low light 
intensity of 22 μmol quanta m-2 s-1 for 72 hours (3 days) (n=5). After 15, 24, 40 and 72 
hours intervals, the maximum quantum yield of photosystem II (Fv/Fm), relative 
electron transport rate (rETR) and non-photochemical quenching (NPQ) of the isolated 
Symbiodinium exposed at 28oC and 32oC were recorded using a Diving Pulse-
Amplitude-Modulated fluorometer (D-PAM). The isolated Symbiodinium were then 
allowed to recover at 24oC for 24 hours after each time interval and the Fv/Fm, rETR and 
NPQ were also recorded.  
 
At 28oC the chlorophyll a fluorescence parameters, Fv/Fm, rETR and NPQ, did not vary 
significantly. During the first 15 hours of stress at 32oC, the photo-physiological 
response of the isolated Symbiodinium did not vary significantly as well, with a good 
recovery sign index. However, after 24 hours of exposure at 32oC, the photo-
physiological response of the isolate Symbiodinium declined without any significant 
recovery. This study indicates the susceptibility of the Symbiodinium, isolated from T. 
maxima, to cope to and recover from a high heat stress which may have led to almost 
complete photosynthetic dysfunctioning following a 24-h exposure to 32oC. Further 
studies on Symbiodinium genetic typing and experiments with the intact symbiosis are 
required to thoroughly understand this response to heat stress and as well as to 
understand the climate change consequences on the whole organism. 
 

Keywords: isolated Symbiodinium, Tridacna maxima, Mauritius, D-PAM 
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The foraging ecology of the Mauritian fruit-bat, Pteropus niger: the role of native 
habitat quality and implication for conservation 
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Abstract:  

Foraging is essential to an animal's survival, growth and reproduction. Accordingly 
fruit bats have developed basic tactics of foraging strategies such as variations in diet 
breadth, search strategy, group foraging areas among others. Pteropus niger is a mega 
bat species endemic to the Mascarenes and forages almost exclusively on nectar, flowers 
and fruits. The species is classified as threatened with extinction (at Vulnerable level) by 
the International Union for the Conservation of Nature (IUCN). Yet, it has been the 
object of two governmental mass-cull within 14 months since November 2015 as a result 
of a perceived worsening conflict between fruit growers and fruit bats. The mass-culls 
which destroyed at least half of the world’s population did not forasmuch satisfy fruit 
growers. Within this context, the aim of the present  study was to investigate the 
eventual role of improving natural foraging habitat quality through the control of 
invasive alien species, as an approach alleviate this human-wildlife conflict. 

Native forest undergoing ecological restoration since 20 years was compared (through 
alien plant weeding) with an adjacent similar but alien plant-invaded forest at Brise Fer 
in the Black River Gorges National Park. In particular, the following comparison  
between the two adjacent sites were made: (1) the mortality over the last decade within 
populations of four native tree species foraged on by bats compared to four comparably 
sized native tree species not known to be foraged on by bats through monitoring of a 
sample 30 individuals for each species of tree permanently marked ten years earlier;  (2) 
the production of native fruits on which P. niger usually feeds and the number of ejecta 
pellets present on the ground sampled using randomized replicated transects (11 and 17 
pairs of samples respectively) (pellets were used as a surrogate to infer foraging habitat 
quality and use by the fruit bat); (3) the native seedling and sapling community to 
estimate future usefulness of the two types of forests as fruit bat foraging habitat were 
sampled using 20 randomized replicated quadrats, (4) the difference in dispersal 
distance of fruits and seeds by Long-tailed Macaques (Macaca fascicularis) and Pteropus 
niger from conspecific trees; and (5) the proportion of fruit eaten by monkeys and bats 
and their respective developmental stages (ripe or unripe).   
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The mortality of native understory trees foraged on by bats was higher for 
Tabernaemontana persicariifolia (W36 = 1914.5, p < 0.001) and Warneckea trinervis (W36 = 
1777.5, p = 0.050) in the presence of alien plants. Native fruit production (U11,11 = 19.5, p 
= 0.003), ejecta density  (U16,16 = 60.00, p = 0.010) and diversity of native seedlings and 
saplings community  (U20,20 = 16, P ≤ 0.001) foraged on by bats were higher in weeded 
forest compared to invaded forest. There was no difference in dispersal distance 
between bats and monkeys (W57,17 = 406.50, p = 0.316) and they both consumed ripe 
fruits however monkeys wasted most fruit pulp than bats  (U26,11 = 81.00, p = 0.039).  

The results indicate that invasive alien plants decrease reproductive success of native 
trees and increase the mortality of understory trees suggesting a long term tree 
community shift is underway that is degrading the foraging habitat quality of bats 
towards lower density of trees that are useful for the fruit bats to forage on. 
Furthermore, introduced macaques further reduce the immediate fruit availability for 
the fruit bats by destroying much of the fruit crops of native trees. Macaques also 
delivers substantial indirect and longer term harm to the fruit bats by hampering native 
trees regeneration through picking of unripe fruits, that effectively kill the seeds, 
thereby reducing  future potential food resources for bats. A lower regeneration of 
native trees foraged on by bats in invaded forest also indicates that as time passes the 
foraging habitat quality of fruit bats will continue to decline thereby decreasing the 
future usefulness of such native forest to the bats, and arguably forcing them to 
increasingly seek alternative food resources in orchards and on back yard fruit trees. 
Consequently this study stresses the importance of weeding invasive alien plants from 
native forests and controlling populations of wild macaques as ways to improve 
immediate and longer-term foraging habitat quality for the fruit bats which would then 
have lower needs to raid plantations, thereby alleviating the human-fruit bat conflict. 

 

Keywords:, Invasive alien species, Fruit bat, Habitat restoration, Human-wildlife 
conflict, Long-tailed Macaques  
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The influence of invasive alien plant control on the foraging habitat quality of the 
Mauritian flying fox (Pteropus niger)  
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Abstract: 

Pteropus niger is the last surviving fruit bat species of Mauritius that provides essential 
ecosystem services of seed dispersal and pollination. The species faces threats as its 
foraging habitats are dominated by invasive alien plants and inhabited by invasive alien 
animals, like the long-tailed macaque. The decrease of native fruit availability and 
competition for food resources appear to force flying foxes to consume cultivated fruits, 
despite their preference for native forest resources. The damage caused to commercial 
fruits resulted in a rapidly escalating conflict with local farmers. Therefore the 
Mauritian government initiated two mass culls that decimated around 50% of the 
island’s flying fox population. However, instead of killing bats, restoration of their 
invaded foraging habitats could improve their quality and attractiveness to flying foxes. 
This is expected to reduce bat visits to orchards and limit their damage to commercially 
important fruits. Therefore, the main goal of this study was to investigate the impact of 
invasive alien plant control on the foraging habitat quality of the Mauritian flying fox 
and its adequacy as a restoration and conservation measure. Ground quadrats of 1 m2 
were set up in the four cardinal directions of 144 randomly chosen native canopy trees, 
where fruits and ejecta were collected once a week during 4 months. This was done to 
quantify native fruit production and bat foraging intensity in weeded and non-weeded 
forest areas at Mt. Camizard. Moreover, native tree traits (height, diameter at breast 
height, distance from the forest edges, crown size) and fruit characteristics (dimension, 
ripeness, attack type) were recorded to see how they affect tree and fruit selection of 
bats and macaques. Control of invasive alien plants significantly increased both native 
fruit production and flying fox foraging intensity. Flying foxes preferred to forage in 
weeded areas on tall native trees with a large crown. Bats had a preference for large ripe 
fruits, while long-tailed macaques mainly consumed small unripe fruits of the same 
species. As macaques deplete fruits before ripening, flying foxes consequently have a 
lower number of preferred ripe native fruits to feed on. This indicates a possible 
exploitative competition between flying foxes and long-tailed macaques for native food 
resources. The results suggest that native forests undergoing restoration through alien 
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plant control provide a better foraging habitat for P. niger than invaded areas. The 
overall differences in fruit production and foraging intensity by flying foxes between 
weeded and invaded areas in Mauritius are likely to be even more pronounced than 
results shown here. This is because the studied forest at Mt. Camizard forms part of the 
better preserved forests of Mauritius and the majority of the surviving native forests are 
substantially more invaded. Therefore, alien plant control should be extended to 
incorporate larger areas of the remaining forest. When funds are limited, targeted alien 
plant control around native trees producing fruits eaten by flying foxes can be 
envisaged with priority given to taller trees with larger crowns because such trees are 
preferred by flying foxes. Another necessary conservation measure appears to be the 
effective population control of macaques, given their direct resource competition with 
flying foxes and also because by feeding on unripe fruits, macaques destroy seeds 
before maturing and in long term this reduces the regeneration rate of those native 
tre1es. The control of invasive alien plants and macaques would therefore increase 
native fruit production, reduce fruit losses to flying foxes and arguably limit the 
damage that flying foxes cause to commercially important fruits. Such an approach to 
mitigate this human-wildlife conflict could benefit other native species that are 
currently being threatened by invasive alien plants and animals. In the long term, the 
failure to improve native foraging habitats of the Mauritian flying fox is likely to 
increase their extinction risk.  

 

Keywords:  alien plant control, flying fox, habitat restoration, human-wildlife conflict, 
long-tailed macaque 
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The human gut microbiota: how human are we? 

S. D. Dyall 

Department of Biosciences, Faculty of Sciences, University of Mauritius, Reduit, Mauritius 

Corresponding Author E-mail : s.dyall@uom.ac.mu 

Abstract: 

E pluribus unum: we, humans, are one with microbes. It has become increasingly evident 
in the past decade that humans are covered with and are full of beneficial microbes. In 
fact, microbes outnumber our own cells by at least ten-fold. This has led to the concept 
that humans are “metaorganisms” or “superorganisms” as our genetic potential not 
only comes from our human genome but also from the thousands of symbiotic 
microbial species that develop with us from or even before birth. It is now clear that a 
holistic approach is required to decipher the complex interactions that occur between 
the microbes and their human. Thus, out of many, one. 

Microbes colonize the human body very rapidly after birth, invading mucosal surfaces 
and the skin. There are thousands of species in specific niches including mostly bacteria, 
but also archaea, fungi, ciliates and protozoa. The largest numbers can be found in the 
gastro-intestinal tract, with the highest population and diversity occurring in the large 
intestine. The human gut microbiota consists of approximately 1000 species derived 
from mostly seven phyla present as 100 trillion (1014) individual cells. Most of the 
species are from the Firmicutes and Bacteriodetes phyla, with fewer but significant 
numbers from Actinobacteria, Cyanobacteria, Fusobacteria, Proteobacteria and 
Verrucomicrobia. The composition and expression patterns of the microbiota have been 
observed to fluctuate in response to changing conditions in its habitat and to the 
developmental stage of the host. Generally, strict anaerobes are 100- to 1000-fold more 
abundant than aerobes and facultative aerobes. Despite the variation and diversity of 
species that has been observed to occur in inter-individual microbiota composition, a 
common set of conserved functions has emerged, which is termed the core gut 
microbiome. This suggests that the functions and pathways provided by microbiota, 
and not its exact composition, are of greatest relevance to the host. These microbial 
functions are now thought to be essential for correct host development and 
maintenance of a healthy state.  

Collectively, human microbiota contribute 150-fold more genes to the human-microbe 
genetic ensemble than the human host does. These microbial genes encode diverse 
functions and pathways that provide metabolites and signaling molecules essential for 
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host survival. For instance, 36% of the small molecules circulating in the human 
bloodstream originate from the human gut microbiome. For this reason, the 
microbiome has been referred to as “our hidden organ”. This “hidden organ” has 
multiple functions. The gut microbiome contributes to human nutritional uptake by 
digesting polysaccharides, producing essential vitamins and regulating fat storage. In 
providing themselves with nutrient sources, microbes produce metabolites that have a 
significant impact on human health. Moreover, bacterial communities and the host act 
sequentially and co-operatively on metabolites to produce essential molecules such as 
bile acids, choline, and short-chain fatty acids (SCFA). These metabolites contribute to 
host metabolism and hence play a determining role in disease risk of the host. 
Additionally, the gut microbiome stimulates angiogenesis, gut and immune system 
development. It provides barrier and chemical defenses against attack by potential 
pathogens and stimulates and modulates the immune system. Recently, associations 
have been found between the gut and the brain through the influence of microbiota on 
factors related to stress, such as anxiety and pain tolerance. The critical role of the 
“hidden organ” and its modulation will be covered in this presentation. 

 Keywords: gut microbiota, symbiosis, Firmicutes, Bacteriodetes 



 
Research Week 2017 

 

451 

  

Camera-trapping on a threatened island-endemic plant reveals new flower visitors 
and ecological interaction patterns helping to elucidate the species’ decline. 

P. Bissessur1, Y. Bunsy1 and F.B.V. Florens1 

1 Department of Biosciences, Faculty of Science, University of Mauritius, Réduit, Mauritius 
* Corresponding Author. E-mail: prishnee.bissessur1@umail.uom.ac.mu 

Abstract: 

Roussea simplex, a once common Mauritius endemic plant of wet upland native 
vegetation is now threatened with extinction. The extensive habitat destruction that 
occurred in Mauritius has contributed to its rarefaction but its population decline has 
been faster than could be predicted by the extent of habitat destruction alone.  Indeed, 
despite the presence of virtually all known plants within areas receiving protection 
since decades, the species’ decline continues unabated. This suggests that ecological 
interactions are driving its decline. Yet to date, no systematic survey of what vertebrate 
species interact with R. simplex, how and with what impact has been undertaken. 
Gathering such information is crucial to guide the plant’s conservation management.  

To eliminate the risks of animals modifying their behaviour in the presence of 
observers, we used camera traps (Bushnell Trophy Cam HD Essential Trail Camera) to 
document which vertebrate species visit the flowers of R. simplex and characterized the 
broad patterns of these visits. Cameras were set to record 30 seconds and 1-min video 
with a 2-second interval between successively triggered recordings and were used to 
monitor vertebrate visitors of newly opened flowers in Bassin Blanc, Le Pétrin, Le Pouce 
Mt and Piton Savanne during the species’ peak flowering in 2016-2017. We ran the 
cameras for 1,277 trap-nights and days. Flower visitors were identified and the timing, 
frequency and duration and types of impact delivered during visits were investigated 
for each visiting species.  

Three Mauritius endemic vertebrates (Mauritius Bulbul – Hypsipetes olivaceus, Grey 
White-Eye – Zosterops mauritianus, and Day Gecko – Phelsuma cepediana) and three alien 
vertebrates (Long-tailed Macaques – Macaca fascicularis, Black Rat – Rattus rattus and 
Red-whiskered Bulbul – Pycnonotus jocosus) visited flowers of R. simplex. Macaques 
destroyed 100% of flowers visited (n=34) and rats often destroyed or damaged flowers 
(38.4% and 61.1% respectively, n=26). The Mauritius Bulbul and the Day Gecko can 
carry and transfer pollen while the White-Eye and Red-Whiskered Bulbul appear to be 
nectar robbers incapable of pollination. Only the rat is nocturnal. Monkeys’ visits are 
sporadic, often in groups and typically one to five days apart and lasting 28.7±14.2 sec; 
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(n=51) whereas Mauritius Bulbul’s visits are of solitary animals, frequent (4.4±3.3 visits 
per day) and brief (12.4±8.3 sec; n=70). Visits by rats are repeated (3.8±3.7 visits per 
night; n=26), of solitary animals, mostly for nectar robbing and sometimes resulting in 
the destruction of the whole flower or damaging it by nibbling holes at petal bases to 
access nectaries. The White-eye and the Red-Whiskered Bulbul visits are rare (7.2% and 
16.5% of total visits respectively) and brief (7.4±5.6 sec; n=29; 16.8±9.6 sec; n=60). The 
sole confirmed pollinator of R. simplex (according to published literature), the Day-
Gecko, was observed only in Le Pétrin, where it visited flowers solitarily or in pairs.  

The study reported a hitherto unknown flower visitor for R. simplex (the Red-Whiskered 
Bulbul) and is the first to characterise patterns of visits of this bird and of the Black Rat, 
Long-tailed Macaque and Mauritian Bulbul. Roussea simplex provides an important 
resource for several vertebrate species. Some flower visitors are detrimental to R. 
simplex. Macaques, in particular, have a major negative impact on the plant’s 
reproductive success by eating flower buds and flowers and breaking branches. Black 
rats are also nefarious either by destroying flowers or by opening holes at bases of 
petals which are then likely used by legitimate pollinators to access nectaries, thereby 
transforming them into non-pollinating nectar robbers. The Mauritian Bulbul, which 
was a frequent visitor where it occurred, appears to be a potent pollinator, because its 
relatively large beak allows Roussea’s sticky pollen to adhere to it rather than on the 
forehead’s feathers as happens with birds possessing shorter beaks like the White-Eye 
when they probe for nectar. Previous studies showed that pollen adhering to feathers 
fail to transfer to stigmas. Roussea simplex could be an ornithophilous species pollinated 
by Mauritian Bulbuls.  

This study documented and characterized ecological interactions of central importance 
in understanding why despite its overwhelming presence within protected areas, R. 
simplex continues to decline. The findings demonstrate the importance of controlling 
Macaques and Black Rats to conserve R. simplex. Restoring mutualistic interactions 
between the Mauritius Bulbul and R. simplex also appear important, for example by 
reintroducing the bird where it is locally extinct.  

Keywords: camera-traps, conservation, plant-animal mutualism, pollination biology, 
Roussea simplex 
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Screening of Processed Seafood in Mauritius combining molecular technique  
and label analysis  

 

A.Y. Erriah§, B.R. Pirbacosse§, S.D. Dyall* 

Department of Biosciences, Faculty of Science, University of Mauritius, Réduit, Mauritius 
§These authors contributed equally to this work. 

* Corresponding Author. E-mail : s.dyall@uom.ac.mu 

Abstract: 

Health consciousness is driving a gradual increase in the consumption of seafood, 
which has proved to be beneficial to human health for its macro and micro- nutrients. 
However, increases in international trade and in seafood consumption give rise to 
intentional and unintentional seafood mislabeling and species substitution.  Seafood 
authentication has become a global issue as a result of increasing food safety concerns, 
increasing cases of market substitution and fraudulent practices and inadequacies in the 
seafood supply. Processed seafood has been identified to be more vulnerable to this 
economic fraud, due to the inability to identify the species visually and 
morphologically. DNA-based taxonomy has been used as a tool for species 
identification in many studies in the US, China, England and France. Species 
substitution is a practice reported in many studies across the world; 33% substitution in 
Spain and Greece, 32% in Italy, 19% in Ireland, 18% in Denmark, 7% in England and 4% 
in France amongst many other countries. 

In Mauritius, the Ocean Economy aims to expand the seafood hub, with the goal of 
becoming one of the main importer and exporter of seafood in the Indian Ocean.  
Currently the Government of Mauritius is promoting the Ocean Economy which will 
positively impact trade liberalization.  Nevertheless, Mauritius may not be safe from 
these frauds that can negatively impact the health and financial status of its population. 
This pilot study was thus undertaken to screen canned and frozen seafood 
commercially available in local supermarkets, to test their authenticity using DNA 
barcoding. In parallel with the molecular test, a labeling analysis of canned seafood was 
carried out in the light of the Mauritius Food Act 1998.  Sixty- eight samples (thirty-five 
canned and thirty-three frozen) were collected.  The information on the different 
seafood packaging was analyzed, prior to cleaning.  Genomic DNA extraction of muscle 
tissue was performed using a phenol/chloroform method, followed by polymerase 
chain reaction (PCR). The PCR step was meant to test the amplification success of the 
708-bp mitochondrial cytochrome oxidase I (COI) using different enzymes and different 
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sets of primers.  Amplicons obtained were then subjected to Sanger sequencing and 
identified using The Barcode of Life Database (BOLD).  The study revealed that for the 
part on labeled analysis, twenty-eight out of thirty-five samples were compliant with 
the Food Act Regulation while the remaining seven samples had at least one label 
missing.  DNA extraction showed the presence of low-molecular weight DNA mostly 
for canned and processed frozen samples.  Only those screening brighter bands were 
selected for the PCR step.  Out of the sixty- eight samples, only thirty- three amplicons 
were obtained (eight for canned and twenty-five for frozen).  Out of these, twelve (three 
canned and nine frozen) were sequenced. One sample was identified as Scylla serrata, 
commonly known as the “crabe trouloulou” and the species name matched that 
mentioned on the label. Further work can be undertaken to sequence the amplicons 
again and take this study to a larger scale involving a wider range of seafood products. 

Keywords: Processed seafood mislabeling, seafood authentication, Mauritius, DNA 
Barcoding, Mitochondrial cytochrome oxidase I. 
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The Molecular Life Sciences Pole of Research Excellence 

S. D. Dyall 
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Abstract: 

The Molecular Life Sciences Pole of Research Excellence has evolved from a natural 
convergence of expertise and collaboration that examines Life Sciences from a 
molecular point of view and with a multidisciplinary approach. The Team unites ten 
academic staff from five Departments spread across two Faculties. The Team has 
collective expertise in molecular biology, genetics, microbiology, parasitology, 
ecophysiology, marine sciences, analytical, synthetic and structural chemistry, clinical 
medicine and biostatistics. This Pole of Research Excellence includes four main research 
thrusts: Health and Medicine, Marine & Terrestrial Natural Resources, Molecular 
Biology & Genetics, and Analytical & Structural Chemistry. Several interactions 
between the four research thrusts occur, supported by a pillar of validation in the form 
of Statistical Modelling and Data Analysis. There are currently fifteen ongoing 
MPhil/PhD students under our supervision and we have numerous national and 
international collaborations as well as interactions with the public and private sector 
and non-governmental organisations. 

Here, we present our research highlights: 

(1) Genetic and physiological investigations of Mauritian corals and studies on their 
acclimatization or adaptation to climate change: Currently, the hard coral, 
Acropora muricata, as well as other species, are being genetically and 
physiologically characterized both at the animal host and photosynthetic 
symbiont levels. Acclimatisation effects of variable environmental regimes at a 
coast-reef scale are providing some useful insights in terms of possible 
mechanisms of how A. muricata may cope with some levels of ocean warming 
phenomenon. The accumulated research findings are also starting to provide us 
with much insight on coral diversity around the island. This work needs to 
continue in order to get a more holistic picture of the situation over the long term 
and will help in appropriately informed decision making for conservation and 
management of A. muricata dominated reefs around Mauritius.  
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(2) Crops: genetic and epidemiological studies are undertaken to study plant 
pathogens. In parallel, economically viable crops are being investigated for 
selection of varieties with better disease resistance and better quality: work has 
already started and is ongoing on the genetic characterization of economically 
important plant pathogens such as Phytophthora infestans and Tomato Yellow Leaf 
Curl Virus, which can potentially threaten food security on the island.  
 

(3) Genetic characterization and DNA barcoding of marine organisms and endemic 
plants for potential biotechnological and aquaculture applications and for 
conservation management purposes: several species of marine molluscs, 
crustaceans, urchins as well as endemic plants have already been selected for 
DNA barcoding. 

 
(4) Assessment of genetic diversity of the Mauritian population: through DNA 

analyses of saliva samples and genealogical data, we have determined the ethnic 
background of 200 Mauritian subjects. Such a study is essential for understanding 
the genetic traits that underlie major prevalent diseases and paves the way for 
personalized medicine. 
 

(5) Analyses of human gut microbiota of Mauritians and correlations with diet: these 
will allow the development of strategies to examine the role of microbiota in 
disease and to subsequently manipulate gut microbiota to promote the healthy 
state; 

 
(6) Searching for anti-microbial, anti-cancer, and anti-viral agents: A two-pronged 

approach is being undertaken where (a) Diarylsulphide derivatives and their 
metal complexes have been synthesized and have showed promising anti-
microbial and antioxidant properties. A number of amino-based surfactants have 
been synthesized and characterized and could be used as potentially active 
ingredients in cosmetics and detergents; (b) Marine microbial and terrestrial 
natural products are also being isolated and screened for bioactivity. This research 
area will contribute in terms of drug discovery and will also highlight the 
inherent challenges as well as the opportunities in the complex pharmaceutical 
drug discovery process.  
 

The Molecular Life Sciences Team has contributed much research output towards 
National Priorities as well as towards the advancement of scientific and medical 
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knowledge. In future, it will be further consolidated through enhanced 
multidisciplinary research expertise and training. 

  

Keywords: Molecular Life Sciences, Analytical and Structural Chemistry, Health and 
Medicine, Marine and Terrestrial Resources, Molecular Biology and Genetics  
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Foraging ecology and conservation of Mauritian fruit bats (Pteropus niger): 
The role of native plant species and tree size 

J. Babajee and F. V. B Florens 

Department of Biosciences Department of Biosciences, Faculty of Science, University of 
Mauritius, Reduit, Mauritius 

 
Abstract 

Three Mascarene endemic flying fox species (Pteropus spp.) inhabited Mauritius, two of 
which (P. subniger and P. rodricensis) are now extinct, leaving only P. niger. This native 
flying fox is well known to provide important services such as seed dispersal and 
pollination of native species, facilitating forest regeneration. Hence P. niger plays a role 
in the ecosystem services that these forests provide such as water retention and carbon 
sequestration. Despite the flying fox being threatened with extinction, it became a 
highly controversial target of governmental mass-culling in 2015 and 2016 in 
questionable attempts to reduce damage to fruit crops in Mauritius. In attempting to 
alleviate the fruit bat versus grower conflict, restoration of native forest was considered 
as a solution to be explored in this study. It was hypothesized that restored native 
forests would provide higher foraging habitat quality to the bats and reduce their 
dependence on cultivated fruits. We adopted a population approach in investigating 
the importance of selected tree species and tree sizes in influencing foraging of flying 
foxes. We also investigated the influence of alien macaques in competing with the flying 
fox for fruits from the selected native tree populations.  
 
Field work started in mid-October and ended in late February at Brise Fer in the Black 
River Gorges National Park. Two native canopy tree species whose fruits are eaten by 
bats (Labourdonnaisia glauca and Mimusops maxima) were selected. A stratified sampling 
of fruit and ejecta production found underneath individual trees was carried out with 
three size categories per species (small, medium and large trees). Fitness (measured as 
survival, growth, and recruitment) of each sampled tree species (15 trees per size class 
and 90 per species) and intensity of foraging (measured as density of ejecta sampled 
below trees) were compared between native forests undergoing restoration since 20 
years (weeded of invasive alien plants) and controls (non-weeded of invasive alien 
plants). Fruit wastage by macaques was determined by estimating proportion of pulp 
actually eaten over total pulp of eat fruit attacked by macaques.  
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Mauritian fruit bats foraged more in the weeded area and most fruits and ejecta 
collected came from underneath larger trees for both species, with small sized trees 
contributing less significantly to the food source of the bat. Ejecta were more abundant 
in the weeded area for both L. glauca (Kruskal-Wallis test, P=0.045) and M. maxima 
(H=4.724, P = 0.030), indicating higher foraging happening in forests undergoing 
restoration. Productivity and fitness (recruitment, growth and mortality) of both tree 
species were higher in the weeded area. Additionally the long-tailed macaques deplete 
the resource of bats by consuming most fruits (87% of all fruits) and before they ripen 
(55% is eaten unripe) thus depriving bats of much of their natural food. 
 
Invasive alien plants and animals are causing gradual in situ decay of the remaining 
native forests thereby diminishing the quality of P. niger’s foraging habitat. Restoration 
of the forest is a non-lethal long-term management that should alleviate the fruit grower 
versus bat conflict, whereby greater food sources would be restored to bats in their 
natural habitat. This should reduce dependence of bats on cultivated fruits while 
positively feeding back into improving forest quality through restoration of better seed 
dissemination and pollination effected by the bats. Native tree species such as 
Labourdonnaisia glauca and larger trees seem to provide preferred foraging sites for P. 
niger, while lower foraging was recorded on M. maxima and smaller trees. 
Consequently, targeted weeding preferably around large or emergent L. glauca and 
other large native trees whose fruits are eaten by P. niger should be given priority, to 
reduce their mortality caused by alien weeds and increase fruit availability. Findings 
indicate that weeding of the forests and management of the monkey population may be 
considered as a long-term solution that can alleviate the fruit grower versus bat conflict. 
This approach would represent a win-win solution to the human-wildlife conflict than 
the currently adopted mass-culling. It would also help restore the ecological damage 
being done to native biodiversity from mass-culling of this threatened species which 
has an important ecological keystone species role in forest regeneration and in 
particular of the larger native canopy trees which themselves are structural engineers 
on which most forest biodiversity depends. 
 
 
Keywords: Foraging ecology, human-wildlife conflict, Pteropus niger, habitat 
restoration, tree size 
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Is the Mauritian Bulbul (Hypsipetes olivaceus) a potent pollinator of the Mauritius 
endemic and endangered Liane Rousseau (Roussea simplex)? 

Y. A. Bunsy*, P. Bissessur, D. Ramdonee, C. Baider  and F.V.B Florens 

Department of Biosciences Faculty of Science, University of Mauritius, Reduit, Mauritius 
 

Abstract: 
 
Liane Rousseau (Roussea simplex - Rousseaceae) belongs to a monospecific genus 
endemic to Mauritius. It is a scrambler that grows in wet vegetation on several high 
mountain peaks and ridges, crater rims and lateritic areas. The species has undergone 
rapid decline going from being common or abundant some 80 years ago to being now 
known from a couple of hundred plants distributed in a few continually shrinking 
populations. One particularity is that no natural seedlings have ever been observed. 
Understanding the bottleneck to seedling establishment may thus be central in 
determining the main drivers of the species’ decline. In this context, it matters to 
investigate any pattern of seed set among various populations and to determine to what 
extent any such variation may be mediated by differences in the suite of flower visitors 
and potential pollinators, at the different sites.   

Specifically, we investigated the role of the Mauritian Bulbul (Hypsipetes olivaceus), an 
endemic Pycnonotid threatened with extinction, as a potential pollinator of R. simplex 
by studying spatio-temporal patterns of seed set at four selected populations alongside 
controlled exclusion experiments. Seed set of 40 fruits was quantified in Le Pétrin, 
Bassin Blanc, Piton Savanne and Le Pouce Mountain that developed from the following 
treatments: (i) flowers from which birds were excluded using metallic cages (mesh size 
25 mm that allowed passage of day gecko pollinators) to assess effectiveness of the 
birds as pollinator, (ii) complete exclusion (using pollination bags) and (iii) naturally 
pollinated flowers as control. Concurrently, flowers were hand-pollinated at Le Pétrin 
to determine maximum possible seed set against which experimental seed sets were 
compared. We also assessed the following: 1) autogamy – flower buds bagged with fine 
meshed fabric for total exclusion of flower visitors during whole flowering and left 
untouched throughout anthesis, 2) geitonogamy - newly transitioned female flowers 
were smeared with maximum pollen load from another flower within the same plant, 3) 
outcrossing - pollen from R. simplex plants growing at Bassin Blanc was smeared onto 
stigmas at Le Pétrin, 4) agamospermy - freshly opened male flowers were emasculated 
and immediately bagged and 5) control - (untouched flowers exposed to all visitors). 
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Monthly variations in natural seed set were also determined from October 2016 to 
February 2017. 

Roussea simplex is predominantly xenogamous (mean seed set=2,656.8 ± 480.2; N=4). 
Emasculated or totally isolated flowers produced virtually no seeds indicating that R. 
simplex is not apomictic. No seeds were produced in the autogamy treatment. Open 
pollinated flowers had a mean seed set of 1,153.6 ± 247.7 seeds (N=5), suggesting cross-
pollination is limited. Experimental exclusion of birds (mean seed set = 143.0 ± 48.5; 
N=4) reduced the mean natural seed set (1,206.4 ± 250.5; N=4) by about eight-folds, 
suggesting that R. simplex might be ornithophilous. Seed set of naturally pollinated 
flowers were significantly higher than those with partial and complete exclusions 
(Kruskal-Wallis chi-squared=13.0, df=2, p=0.001). Seed set in naturally pollinated 
flowers where Mauritius Bulbuls occur was about three times higher than where they 
are locally extinct (ANOVA; F1, 14 =10.39, p < 0.01). The spatial variation of seed set 
was more significant than its temporal variation.  
 
Cross-pollination is particularly advantageous for R. simplex. Small populations do not 
necessarily imply limited reproductive output since the largest population of R. simplex, 
in Le Pouce (about 150 plants) had a substantially lower natural seed set than other 
populations (e.g. that of Le Pétrin, comprising only two plants). The natural variation in 
seed set appears linked to the presence of H. olivaceus. Indeed, the natural seed set 
where the bird occurs is markedly higher (three times more) than where it is locally 
extinct, suggesting its potential role in pollination and, in particular, for outcrossing of 
R. simplex. Until now, the only confirmed pollinator is the endemic Phelsuma cepediana, a 
diurnal gecko which however is unlikely to favour outcrossing given its limited powers 
of dispersal (≤ 21 m) and territorial behaviour and given that Roussea plants are often 
relatively spaced out in the habitat.  
As a once widespread and locally common nectar-producing plant, R. simplex may have 
been important for native and endemic nectarivores. Its declining population 
jeopardises the survival of the plant and of its mutualists.  

Keywords:  conservation, endangered plant, ornithophily, pollination efficiency, seed 
set  
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A study on the knowledge, attitude and perception of the Mauritian adults towards 
home generated medical waste management 
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Abstract: (abstract accepted but not presented) 

Home generated medical waste management is very limited in Mauritius. No current 
actual data is available about the amount of home generated medical waste which is 
being generated, the method of storage and disposal. Medical waste from hospitals is 
regularly collected and incinerated in the hospital incinerators but there is no formal 
method of disposal and treatment for home generated medical waste management in 
Mauritius. However home generated medical waste management must be given due 
consideration because medical waste has an enormous impact on human life and the 
environment. Some of the consequences of mismanagement of medical waste are the 
emergence of antibiotic resistant bacteria, the potential injury of waste collectors when 
handling used sharps and syringes and harm animals and plants due to the leakage of 
hazardous chemicals into the environment. 

The objective of this study was to assess the level of knowledge, attitude and perception 
of Mauritian adults towards home generated medical waste management. This research 
was a survey-based study where 325 adults were interviewed using a questionnaire. 
The questionnaire consisted mainly of a closed format including dichotomous questions 
and multiple response for ease of completion. The data collected from the survey was 
analysed using SPSS version 19.0 and Excel 2016.  

A total of 308 valid questionnaires were returned with a response rate of 94.8% in which 
51.3% men and 48.7% women participated. The findings of this study showed that 
although the respondents had a good level of education, 57.0% of the population was 
unaware of the term home generated medical waste. 60.0 % of the population was 
ignorant about the chemicals present in the medical products and 71.0 % of the 
population was unaware of how to discard home generate medical waste. Furthermore, 
the study revealed that 66.6% of the respondents were not acquainted with the effects of 
discarding medical waste at the household level. 74.0% of the respondents agreed that 
medical waste can be hazardous to the environment. 81.0% of the respondents claimed 
that they dispose of medical waste through common trash without knowing how they 
are being further processed. 41.0 % of the respondents claimed that their main source of 



 
Research Week 2017 

 

463 

  

medical products was from hospitals. 58.0% of the participants perceived medical waste 
as a hazard. 61.0 % of the participants believed that adopting a good medical waste 
management would be beneficial to the environment. 59.0 % of the sample size 
population agreed that more information should be illustrated on the labelling on how 
to dispose of the used medical products. 29.0% of the respondents strongly agreed that 
special collection of the medical waste should be carried out by refuse collectors. 69.2% 
of the participants thought to have an average home generated medical waste 
management level. 

This study has revealed that there is a lack of awareness about the management of 
home generated medical waste among Mauritian adults. It has also shown existing gaps 
in practices. Therefore, a safe and cost-effective home generated medical waste 
management program should be implemented to enhance the level of home generated 
medical waste management of the general Mauritian population. 

Key words: Mauritius, home generated medical waste management 
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Development of a novel high-protein breakfast bar using locally available 
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Abstract: (abstract accepted but not presented) 

Nutritionists recommend that one third of daily calories be consumed for breakfast. 

Although breakfast is considered as the most important meal of the day, it is 
paradoxically the meal that is most missed among adolescents (mainly secondary 
school and university students) and adults of > 21 years of age. Studies have revealed 
that 5% of adolescents admit skipping breakfast daily and 3% of adults report missing 
breakfast almost consistently. Breakfast skipping also tends to be slightly more frequent 
in urban than in rural regions. Furthermore, a progressive change in the eating habits of 
time-pressured Mauritian individuals has created a need for convenience breakfast 
foods, which they can eat “on the go”. The objective of this research was thus to 
develop a novel high-protein breakfast bar, which can serve as a healthier and more 
portable alternative to traditional breakfast meals. Briefly, ingredients consisting of 
maize grits, chickpea, coconut powder, sugar, chocolate syrup, almonds, raisins, 
sunflower oil and vanilla essence were sourced from a local supermarket. Chickpeas (80 
g) were pre-soaked in water at room temperature for 12 hours. Maize grits (80 g) and 
pre-soaked chickpeas were mixed in a blender and subsequently cooked on medium-
heat for 10 minutes. Remaining ingredients [water (400 ml), sugar (12 g), sunflower oil 
(12 ml), coconut powder (10 g), almonds (12 g), raisins (12 g), vanilla essence (4 ml)) 
were then added and mixed until the mixture had reached a sticky consistency. The 
mixture was then transferred to a rectangular-bar silicone baking mold and baked for 45 
minutes at 120°C. Once cooled, the products were then subjected to microbiological 
(mesophilic aerobic bacteria [MAB] and yeast and mold [YM]), physico-chemical (pH, 
water activity [aw], moisture content and instrumental colour), compositional (crude fat 
and crude protein) and sensory (appearance, texture, taste and flavour) analyses using 
reference methods. Product development and testing were conducted in two 
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independent trials. MAB and YM population density increased from 3.7 and 1.7 log 
cfu/g to a maximum of 6.2 and 5.7 log cfu/g respectively during storage at room 
temperature. On the other hand, refrigerated storage at 4°C significantly (P < 0.05) 
delayed microbial growth, with TVC and YM populations only increasing to a 
maximum of 4.4 and 2.6 log cfu/g respectively. The microbiological shelf-life of the 
product was estimated to be < 10 days and > 15 days at room and refrigerated 
temperatures respectively. Sensory evaluation revealed that 80% of panelists liked the 
product moderately to extremely. The product had a mean water activity of 0.857, a 
mean moisture content of 32.9% and a mean pH of 6.29. Proximate analyses revealed a 
crude protein content of 16.65% and a crude fat content of 15.07%. The cost of 
manufacture of the product was estimated to be less than MUR 5.00. Taken together, 
this study highlights the development of a novel high-protein breakfast bar product 
using locally available low-cost ingredients. Future research needs to be conducted to 
optimize the product formulation and incorporate Generally Regarded As Safe (GRAS) 
food preservatives such as sodium benzoate and potassium sorbate to extend the shelf-
life of the product. 
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Antioxidant and cytotoxic activities of bioactive fractions of leaf extract of Terminalia 
bentzoe, a Mascarene endemic medicinal plant  
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Abstract: 

Background: The Mascarene Islands have a rich and diverse endemic flora. They 
comprise many endemic taxa that are used as part of the traditional herbal medicine to 
treat a myriad of ailments, including asthma, diarrhoea, fever, haemorrhages and 
sexually transmissible diseases, amongst others. Despite their wide acceptance by the 
local inhabitants, scientific literature investigating their health promoting potential and 
clinical efficacy is scanty. The aim of the study: This study investigated the in-vitro 
antioxidant capacities and cytotoxicity of selected Mascarene endemic medicinal taxa in 
relation to their polyphenolic composition with the aim to identify bioactive fraction. 
Methodology: Five extracts were prepared using the leaves of Terminalia bentzoë (L.) L.f. 
subsp. bentzoë (Combretaceae), Erythroxylum sideroxyloides Lam. (Erythroxylaceae), 
Hancea integrifolia (Willd.) S.E.C. Sierra-Kulju & Welzen (Euphorbiaceae), Stillingia 
lineata Muell. Arg (Euphorbiaceae), and Antirhea borbonica J.F.Gmel. (Rubiaceae). The 
antioxidant activities of the aqueous extracts prepared were investigated using a battery 
of in-vitro antioxidant assays. The phyto-composition of the extracts was estimated in 
terms of their total phenolic content, total flavonoid content and total proanthocyanidin 
content. Terminalia bentzoe and its fractions were chosen for further analyses.  The 
cytotoxicity of T.bentzoe leaves extract and thereof derived fractions were investigated 
using the 3-(4,5-dimethyl-thiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) viability 
assay, against human hepatocellular carcinoma (HepG2), human non-small cell lung 
carcinoma (A549) and human liposarcoma (SW872) cells.  The phytochemical 
composition of the bioactive fractions was analysed using high-performance liquid 
chromatography (HPLC) and gas chromatography coupled with mass spectrometry 
(GC-MS).  
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Results: Terminalia bentzoe leaves had the highest phenolic content (386 ± 41.6 mg gallic 
acid equivalent / g freeze dry weight (gFDW) and flavonoid content (13 ± 0.7 mg 
quercetin equivalent/ gFDW). The maximum proanthocyanidin content was measured 
in E. sideroxyloides leaves. Terminalia bentzoe leaves showed the most potent ferric 
reducing antioxidant potential (FRAP) (FRAP value = 18.2 ± 0.02 mmol Fe2+ / gFDW), 
iron chelating activity (IC50 value = 0.1 ± 0.0 mg/ml), 2,2-diphenyl-1-picrylhydrazyl 
(DPPH) radical scavenging activity (IC50 value = 2.66 ± 0.25 μg/ml), and nitric oxide 
radical scavenging activity (IC50 value = 12.56 ± 2.37 μg/ml). Stillingia lineata was the 
most effective scavenger of superoxide anion with an IC50 value of 3.71 ± 0.82 μg/ml, 
followed by T.bentzoe  (IC50 value = 5.10 ± 0.90 μg/ml). Further, T.bentzoe offered dose-
dependent protection to deoxyribose, against hydroxyl free radical induced damage. 
Moreover, the MTT assay revealed growth inhibitory activity of T.bentzoe extract against 
all investigated cancer cell lines, in a dose-dependent manner. The HepG2 cell line was 
more sensitive to T.bentzoe extract, with IC50 value of 22.8 ± 1.3 μg/ml and was used as 
model for MTT assay guided fractionation, following which, the butanol fraction 
showed the most potent cytotoxicity. The latter was further fractionated using 
Sephadex LH-20 column. The purified sub-fraction, F6 was the most effective growth 
inhibitor of HepG2 cells with the lowest IC50 value of 13.7 ± 0.7 μg/ml (p<0.05). GC-MS 
and HPLC analysis of the bioactive fractions showed the presence of gallic acid and 
methyl gallate of butanol fraction of T. bentzoe leaves. 

 

Conclusion: Our findings highlighted the significant antioxidant activities and 
polyphenolic profile of T.bentzoe leaves. The butanol subfraction 6 exhibited most potent 
cytotoxicity against HepG2 cells.  Therefore, further purification to isolate the bioactive 
compounds and investigation of their underlying anti-proliferative mechanism of 
actions is warranted. 

 

Keywords:  Terminalia bentzoe, Medicinal, Mascarene endemic, antioxidant, cytotoxicity. 
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Biomining the prophylactic potential of Mauritian edible mushrooms 
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Abstract: 

Background: There is now scientific evidence to support the fact that functional foods 
with intrinsic mixture of bioactive anti-cancer compounds could be effective to thwart 
the initiation, promotion and progression of cancer. Given the growing burden of 
cancer in developing countries, accounting for 70% of global cancer death in 2015 and  
148 cases diagnosed per 100, 000, it is timely to investigate the role of locally available 
resources in the prevention and/or treatment of cancer. Mushrooms have been valued 
as edible and medicinal resources for thousands of years and lately these macrofungi 
have emerged as a powerhouse of potential anticancer compounds. In the light of 
documented beneficial properties of mushrooms, investigation of the chemopreventive 
properties of locally cultivated mushrooms would provide novel data thereby 
prompting their inclusion in effective nutrition programs. 

Aim: Animal cancer models represent a valuable practical tool to mimic the human 
physiology and study the mechanisms involved in experimental tumour proliferation. 
In this perspective, the hepatoprotective potential of edible mushrooms of Mauritius, 
namely Pleurotus sajor-caju (ME1) and Agaricus bisporus (ME2) were evaluated using an 
N-Nitroso-N-methylurea (MNU)-induced hepatocarcinogenesis Balb/c mice model.  
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Methodology: Histological, haematological (Red blood cell count, hemoglobin 
concentration, platelet counts, leucocytes, lymphocytes, neutrophils, monocytes and 
eosinophils levels), and biochemical (Superoxide dismutase, catalase, glutathione 
peroxidase, and glutathione reductase activity; Malondialdehyde  and Ferric Reducing 
Antioxidant Power (FRAP) levels) parameters were evaluated following extract 
supplementation and subsequently mice DNA integrity using Raman spectroscopy was 
examined.  

Results: Mushroom extracts treatment considerably decreased the formation of 
micronodular lesions in the mice liver.  MNU treated mice showed a significant 
decrease of 15.2 % in body weight after 22 days (p<0.05).  The treatment with ME1 and 
ME2 restored normal weight gain over the 3 months supplementation period. Analysis 
of blood parameters indicated a clear modulation of hemoglobin concentration, 
leukocyte, platelet, lymphocyte, neutrophil, monocyte and eosinophil counts in MNU-
induced mice (p<0.05). Extract supplementation without the carcinogen more 
effectively reduced lipid peroxidation compared to control mice and showed an 
improved antioxidant status with high FRAP values (p<0.05). Furthermore, in MNU 
primed mice, supplementation of P. sajor-caju and A. bisporus extracts effectively 
reduced oxidative damage which was marked by a significant decrease in the extent of 
lipid peroxidation and a concomitant increase in the activities of enzymatic antioxidants 
primarily catalase, superoxide dismutase, glutathione reductase and peroxidase, and 
FRAP values. Mushroom protective effects were confirmed by Raman spectroscopy 
where, the MNU-DNA interaction as evidenced by an intense peak at 1254 cm-1 was 
normalised and was not apparent in any of the mushroom-treated and control DNA 
samples.  

Conclusion: Hematological, biochemical and biophysical data collectively demonstrated 
hepatoprotective and anti-carcinogenic effects and indicate the use of mushrooms as 
potential dietary modulators in cancer chemoprevention. Mushrooms are highly valued 
on the Mauritian market and their imports, both in fresh/chilled and processed forms, 
have reached around MUR 41 million annually. The scope for large scale production of 
these macrofungi remains an untapped economic resource and our local production is 
insufficient to cater for the local demand. Scientific investigation on the medicinal 
properties of mushrooms is now gaining magnitude and can serve as valuable strategy 
to boost the agro-economic development of Mauritius.  

Keywords: N-methyl-N-nitrosourea, Pleurotus sajor-caju, Agaricus bisporus, 
Hepatocarcinogenesis. 
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Assessing marine molluscan density and diversity at a protected and a non-protected 
intertidal site around Rodrigues Island, Republic of Mauritius 
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Abstract: 

Marine molluscs form a group of highly abundant organisms in the majority of coastal 
marine environments worldwide. They are found in nearly all habitats ranging from 
intertidal zones to deep ocean trenches. Some species live buried in soft sea floors, while 
others are attached on hard substrates. However, in almost all environments where 
marine molluscs can be found, their diversity is being threatened by various effects of 
anthropogenic pressure and climate change. Marine molluscs have been widely used as 
bioindicators of pollution and reef health. They have been utilised as food, ornaments, 
raw materials for poultry feeds, fertilizers and a source of natural products. In 
Rodrigues, edible marine mollusc species such as Pleuroploca trapezium (the horse conch) 
are widely collected and consumed locally. While some works on marine molluscs have 
been carried out around Mauritius Island, published scientific information on marine 
molluscan density and diversity from Rodrigues Island is yet to be thoroughly 
documented. This study aims at assessing the variations in density and diversity of 
intertidal molluscs in Rodrigues Island at a protected site, Port Sud-Est (southeast coast 
of Rodrigues) and a non-protected site, Anse aux Anglais (north coast of Rodrigues), in 
summer 2016. The intertidal zone of Port Sud Est, where this study was conducted, is 
part of the South East Marine Protected Area (SEMPA) of Rodrigues. Ten random 
transects stretching from the supralittoral to the sublittoral fringe were surveyed at each 
site using the random quadrat (1 m2) method. Individuals (minimum size = 1 mm) of 
intertidal mollusc species encountered in each quadrat were enumerated and species 
density was calculated and expressed as individuals m-2 ± standard error. The Shannon-
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Wiener Index (H’), Evenness (J) and Simpson’s Index (D) were used to assess diversity 
of mollusc species recorded at the studied sites. Port Sud Est, the protected area, 
exhibited higher Shannon-Wiener Index (H’ = 0.486), Evenness (J = 0.203) and 
Simpson’s Index (D = 0.182) in terms of molluscan diversity as compared to Anse aux 
Anglais, the non-protected site (H’ = 0.057; J = 0.082; D = 0.020). Eleven species of 
marine molluscs (1864 individuals) belonging to five families of gastropods, namely 
Planaxidae, Neritidae, Cypraeidae, Littorinidae and Strombidae, were sampled in the 
intertidal zone of Port Sud Est. At Anse aux Anglais, only two species (197 individuals) 
of marine molluscs were recorded wherein one was from the bivalve family of Pinnidae 
and the other one from the gastropod family of Planaxidae. The intertidal snail Planaxis 
sulcatus was the dominant mollusc species in terms of density at both Port Sud Est (56.1 
± 35.3 individuals m-2) and Anse aux Anglais (6.5 ± 3.2 individuals m-2). The protected 
area with limited coastal activities at Port Sud Est harbored a higher number of 
intertidal molluscan families and genera. This may be partly explained by the fact that 
molluscs at Port Sud Est are relatively less pressurized by anthropogenic activities. 
Anse aux Anglais is a highly frequented and popular public destination with relatively 
denser coastal anthropogenic activities in the vicinity, possibly accounting for the low 
intertidal molluscan diversity at this site. Further studies on the distribution of marine 
molluscs are warranted to be able to recognize the degradation being caused at 
anthropogenically affected coastal zones with respect to marine species conservation. 

 
Keywords: Rodrigues, SEMPA, diversity, intertidal, marine mollusc 
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acid based surfactants and their potential applications in detergent formulations 
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Abstract: 

Surfactants constitute of a vital class of compound which are used as active ingredients 
in cleaning agents, cosmetics and detergents, comprising 15% to 40% of the total 
detergent formulations. Alkylbenzenesulfonates, alkyl sulfates, alcohol ethoxylates, 
quaternary ammonium compounds and betaine surfactants are commonly used in 
detergent compositions and their good interfacial, surface activity, cleansing foaming 
abilities are well understood. Apart from their benefits, the conventional surfactants 
employed in detergents and cosmetics have been reported to be non-biodegradable, 
toxic and are classified as eye-irritants 

The increase in environmental awareness among consumers has led to the development 
of ecological, biocompatible and renewable surfactants with good interfacial and 
biological properties. In this perspective, amino acid based surfactants which are 
considered to be a safer alternative to conventional surfactants have attracted 
widespread attention due to their relatively low toxicity and hypoallergenic, low 
irritancy, and high biodegradability.  

This study involves the synthesis, physicochemical properties and biological activities 
of novel aromatic (L-Phenylalanine, L-Tyrosine and 3-4-dihydroxy-L-Phenylalanine (L-
DOPA)) and cyclic (L-Proline) amino acid surfactants. The antimicrobial activity of the 
synthesized surfactants was carried out against a range of gram positive (Staphylococcus 
aureus, Staphylococcus epidermidis, Bacillus cereus) and gram negative bacteria (Escherichia 
coli, Pseudomonas aeruginosa, Klebsiella pneumoniae and Salmonella typhimurium). The 
antibacterial activity of the surfactants was found to increase with chain length and then 
tail off at higher chain length, exhibiting a cut-off effect. Moreover, it was found that the 
antimicrobial properties were primarily due to their monomer rather than their micellar 
form. In order to elucidate the mode of action of the synthesised surfactants as 
antibacterial agents, the binding properties of selected surfactants with the 
phospholipid 1,2-dipalmitoyl-sn-glycero-3-phosphocholine (DPPC) as model 
membrane was investigated. The binding studies demonstrated that the surfactants 
bind with DPPC via both electrostatic and hydrophobic interactions which have a direct 
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effect on the antibacterial activities. Presence of hydroxyl group and quaternary 
ammonium moiety was found to enhance the antibacterial properties of the amino acid 
surfactants. The hemolytic activities of selected surfactants against human red blood 
cells were determined to illustrate the toxicity of these surfactants against mammalian 
cells and to determine their ocular irritancy. The hemolytic activities of the surfactants 
were found to be mostly governed by their micellar form. Hence, the synthesised 
surfactants are selective towards bacterial cells rather than mammalian cells at 
monomeric concentration. 

The physicochemical properties, foaming abilities, antibacterial activities as well as the 
ocular irritation of the synthesised surfactants in mixed surfactant systems with the 
conventional surfactants sodium dodecyl sulfate (SDS) or cetyltrimethylammonium 
bromide (CTAB) were also studied in order to investigate their effectiveness as potential 
ingredients in detergent formulations. The different mixed surfactant systems studied 
showed enhanced antibacterial properties over their single surfactants. The mixed 
surfactant systems displayed optimum antibacterial properties together with a lower 
ocular irritancy at particular mole fractions. Overall, evidence from this study shows 
that the different surfactant mixtures studied can be employed as potential ingredients 
in cosmetics and soap-like formulations due to their good antibacterial property and a 
relatively lower ocular irritancy. 

 

Keywords: Amino acid surfactants, antibacterial, foaming properties, ocular irritation, 
detergents. 
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Abstract: 

Background: Much interest have been geared towards complementary and alternative 
medicine for the prevention and management of chronic diseases world-wide. Moringa 
oleifera has gained much interest in view of its nutritional and pharmacological 
properties where all its part; flowers, pods, leaves, bark, roots and seeds are used as 
treatment for many diseases. Phytochemical present in Moringa oleifera Lam counteract 
the action of reactive oxygen species due to their antioxidant properties. While the use 
of Moringa oleifera as herbal medicine is well documented in Rodrigues Island but no 
much research have been done on the consumption pattern and nutritional values. 

Aim: In this line, this study aimed at investigating the consumption pattern, nutritional 
values, the phytochemical content and the antioxidant properties of M. oleifera from 
Rodrigues. 

Methodology: The consumption pattern was assessed via a self-administered 
questionnaire. The nutritive value was evaluated using AOAC methods. Organic and 
aqueous extracts of the leaves from both coastal and central region were used to 
determine the total phenolic and flavonoid contents and the reducing, scavenging and 
chelating activities of the extracts were further investigated. Statistically Package for 
Social Science (SPSS) version 19 was used to assess the statistical significance of each set 
of data. 
Result: Majority of respondents were aware of the leaves and pods of M.oleifera and the 
leaves were mostly consumed as a vegetable. The primary sources of information came 
mostly from parents followed by grandparents. Most respondents obtained their 
Moringa leaves and pods from their friends/neighbours/relatives (58.6 % and 51.9 %) 
and from their own yard (27.9 % and 37.0 %). The alarming findings is that most 
respondents consumed leaves (68.2%) and pods (67.5%) less than six times per year.  
Moreover the main reason why people do not consume leaves (58.3%) and pods (28.6 
%) was due to unavailability. Almost all M. oleifera parts were reported to treat different 
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ailments in Rodrigues, the stem and the leaves were used for diabetes, the leaves and 
the flower for fever and the bark was used to treat inflammation. In general, the 
respondents perceived Moringa leaves and pods as safe for health (74% and 43%) , own 
medicinal ( 74% and 51%)  and nutritional (78 % and 61%) values.  The coastal leaves 
were observed to have a significantly higher amount of protein (29.33 ± 0.18/100g dry 
matter) whilst the central region have significantly higher carbohydrate (21.00 ± 0.52 
g/100g dry matter) and vitamin C (94.79 ± 0.51 mg/ 100g Fresh weight) contents. 
Extracts derived from decoction contained the highest level of total phenolic (156.612 ± 
0.843 mg gallic acid equivalent /g lyophilized powder) while the highest flavonoid 
content was measured in the organic extract . Organic extracts showed highest activities 
for DPPH radical scavenging activity and iron chelating activity as indicated by the low 
calculated IC50 values. The highest reducing was observed in aqueous extracts.   
 
Conclusion: Based on the survey, M. oleifera is underutilized in Rodrigues islands as it 
is consumed less than 6 times per year. Though a high level of awareness and high level 
of literacy, the percentage of consumption of Moringa leaves and pods as a medicine 
was low. The study provides evidence for the rich nutritional value and antioxidant 
properties of M. oleifera in Rodrigues, thereby justifying the need to promote the use of 
this plant in the culinary culture.   
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Abstract: 

Background: Moringa oleifera Lam, often referred as “Mother’s Best Choice” or “The 
Miracle Tree”, is known to possess an impressive range of nutritional, prophylactic and 
therapeutic virtues. The plant is considered to be a boon to arid lands and to children 
suffering from famine and malnutrition in South Africa. The leaves of M.oleifera are 
considered to be a storehouse of phytochemicals which have to ability to modulate 
several biological processes in human metabolism. Given the growing role of oxidative 
stress in a number of chronic diseases, the importance of natural antioxidants in 
decreasing the oxidative damages from reactive species is well sought. 

Aim: The present study aimed at assessing the antioxidant potentials of M.oleifera leaf 
extracts at both biochemical and cellular level.  

Methodology: The leaves were collected from two different geographical regions of 
Mauritius (Pointe Aux Sables & Grand Bel Air). The leaves were grinded into a 
homogenized powder and the latter was macerated using organic solvent, following 
which the filtered organic phase obtained was concentrated in vacuo.  The lyophilized 
powder was used for subsequent quantitative phytochemical and antioxidant assays. 
The total phenolic and total flavonoid content of M.oleifera leaves were determined 
spectrophotometrically. The antioxidant propensities were assessed in terms of iron 
chelating, hydroxyl scavenging, iron reducing activities while the cellular antioxidant 
activity was measured using 2’,7’-dichlorodihydrofluorescin diacetate in human 
liposarcoma cells.  

Results: The total phenolic content of Pointe Aux Sables extract was 66.89±0.3 mg gallic 
acid equivalent/g FDW while the total flavonoid content of extracts from both Pointe 
Aux Sables and Grand Bel Air were 167.23 ± 0.88 mg quercetin equivalent/g FDW and 
130.75±1.97 mg quercetin equivalent/g FDW respectively. Both extracts were potent 
scavengers of nitric oxide and hydroxyl radicals. No significant difference was observed 
in the nitric oxide scavenging potential of the extracts (p<0.05). Furthermore it was 
noted that extracts from Pointe Aux Sables and Grand Bel Air exhibited the potential to 
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prevent degradation of deoxyribose in a dose-dependent manner with IC50 values of 
9.66±2.98 μg FDW/mL and 22.34±4.06 μg FDW/mL respectively.  Extract from Pointe 
Aux Sables were reported to have higher ferric reducing capacity (256.57±10.17 mmol 
Fe2+/g FDW) as compared to extract from Grand Bel Air (19.51±0.35 mmol Fe2+/g 
FDW).  Whilst, better iron chelating activity were noted in extract of Grand Bel Air 
(IC50value = 16.29±1.11μg FDW/mL) than in extracts from Pointe Aux Sables (IC50value 
= 89.29±10.81 μg FDW/mL). In addition cellular studies demonstrated that M.oleifera 
leaf extracts were able to counteract the accumulation of reactive oxygen species 
induced by hydrogen peroxide by restoring cell death of human liposarcoma SW872 
cells within a concentration range of 7.56-62.5mg/mL and had antiproliferative effects 
beyond a concentration of 1000mg/mL.  

Conclusion: The results reported herein suggest that M.oleifera extracts are potential 
sources of natural antioxidants that require further investigations.  The findings calls for 
the identification of polyphenols present in the leaf extracts as well as identifying the 
optimum climatic conditions that favour the production of these metabolites.  In 
addition, the mechanisms of action by which the antioxidants protected against 
intracellular reactive oxygen species are warranted. 
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Abstract: 

Coral reefs are the most productive and biologically diverse ecosystems of the marine 
world. The world’s coral reefs are facing unprecedented degradation that has been 
occurring over the course of the last few decades. This accelerated decline of reefs arose 
as a consequence of mounting anthropogenic pressures and global-scale climatic 
stresses. A recognised cause of contemporary coral reef loss is coral bleaching, which 
arises from the breakdown of symbiosis between reef-building corals and its algal 
endosymbiont (Symbiodinium sp.). Coral bleaching events are increasing worldwide as a 
result of climate change. Corals show differential bleaching susceptibilities depending 
on host and/or symbiont responses to changing environmental factors. Coral responses 
have been shown to vary over broad geographical scales with thermally-disparate 
environments. Rising sea surface temperature, as a result of global warming, in 
combination with high light intensity is a prominent cause of widespread coral 
bleaching. The vulnerability of corals to bleaching tends to be highly variable within 
geographical locations, between and even within cnidarian genera resulting in 
differential bleaching patterns. Such differential bleaching susceptibility has been 
attributed to host and/or symbiont factors in response to environmental conditions 
such as the existence of more thermally tolerant coral taxa and symbiont genotypes. 
Other biological traits including antioxidant capacity, energy reserves, photoprotection 
and modulation of expression of genes involved in heat stress response have been 
reported as being involved in the process. Of these responses, in-situ variation of the 
expression of genes involved in heat responses remains to be thoroughly studied. 
During a stress event, like exposure to thermal stress, protein misfolding, aggregation 
or disruption of regulation and disassembly of multiprotein complexes may occur, 
leading to subsequent activation of signaling pathways. Through their cytoprotective 
functions, heat shock proteins, particularly, hsp70 and hsp90, are thought to restore 
proteolitic homeostasis. In this study, we examined spatial and seasonal variation in 
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gene expression of the coral heat shock proteins (Hsps), hsp70 and hsp90, in the reef-
building coral Acropora muricata colonies that harbor Symbiodinium clade A, along a 
coast-reef scale in Belle Mare lagoon, Mauritius in 2014. The temperature of seawater 
and light intensity were recorded by data loggers for 24 hours at regular 15-minute 
intervals during both summer and winter sampling days. The expression of Hsps genes 
was measured by real-time quantitative PCR and the identity of symbionts was 
determined by sequencing of the Symbiodinium 18S rRNA gene.  The lagoon is 
characterized by coast-reef scale (<1 km) differences in daily thermal fluctuation and 
light intensity. A. muricata colonies closer to the shore experience comparable maximum 
temperatures, but daily temperature variation was 2-fold greater compared to the reef 
colonies. The A.muricata colonies at these two sites also have different bleaching 
histories as bleaching of A. muricata colonies occurred only at the reef site during the 
2009 bleaching event. It was hypothesized that the expression of these two coral heat 
shock proteins would be different in coast A. muricata host compared to their reef 
counterparts. Results show that both during summer and winter, coast colonies had 
higher expression of the hsp70 gene compared to reef colonies. Contrarily, coast colonies 
showed lower hsp90 expression compared to the reef colonies both in summer and 
winter. In winter, both hsp70 and hsp90 transcript levels were lower than in summer, in 
both coast and reef colonies. These observations suggest that the expression of heat 
shock protein genes in A.muricata varied both spatially and seasonally under the 
influence of prevailing environmental conditions. Furthermore, results may imply 
potential involvement of hsp70 gene in local acclimatization in A. muricata and thus may 
possibly explain in part the previously reported differential bleaching pattern at this 
coast-reef scale. Understanding the expression of heat stress related genes is of upmost 
importance in identifying and characterizing coral stress, acclimatization, and 
resistance.  

 

Keywords:  corals, gene expression, acclimatization, quantitative real-time PCR, heat 
shock proteins. 
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Abstract: 

During the last two decades, the marine biome has blossomed as a quasi-inexhaustible 
goldmine of structurally unique and highly pharmacologically active natural products, 
several of which have entered the global pharmaceutical pipeline as Food and Drug 
Administration (FDA) registered chemopreventive and chemotherapeutic drugs. 
Increasing prevalence of antibiotic resistance has led research to focus on discovering 
new antimicrobial agents derived from the marine biome. Although ample studies have 
investigated marine organisms for their bioactive metabolites with promising prospects 
in drug discovery, the potentiating effects of marine extracts on antibiotics still remains 
to be expounded. Among marine organisms, sponges are the most prolific producers of 
bioactive extracts and are, therefore, preferential targets in the search for novel drugs. 
Mauritius Island is worldwide recognised as being rich in terms of its marine 
biodiversity. However, despite the vast Exclusive Economic Zone (EEZ) of the Republic 
of Mauritius, the chemistry and pharmacology of its tropical marine organisms remains 
uncharted. The present study investigates the antibacterial capacity of seven tropical 
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sponges (Neopetrosia exigua, Aaptos chromis, Iotrochota birotulata, Haliclona tuberosa, 
Spheciospongia sp, Biemna fortis and Halichondria sp) collected from Mauritius waters and 
their modulatory effect in association with three conventional antibiotics namely 
chloramphenicol, ampicillin and tetracycline with the aim to identifying bioactive 
extracts that can spawn potential avenues in the global hunt for novel antimicrobial 
agents. The total crude extracts (CE) were obtained from the marine sponges using 
dichloromethane and methanol (1:1) followed by liquid-liquid partitioning with hexane 
(HF), ethyl acetate (EAF) and water (AF). Disc diffusion assay was used to determine 
the inhibition zone diameter (IZD) of the CE, HF, EAF, AF against nine standard 
bacterial isolates (Gram positive: Bacillus cereus, Staphylococcus aureus, Gram negative: 
Escherichia coli, Pseudomonas aeruginosa, Pseudomonas fluorescens, Klebsiella oxytoca, 
Klebsiella pneumoniae, Salmonella enterica and Serratia marscens) whereas broth 
microdilution method was used to determine their minimum inhibitory concentrations 
(MICs), minimum bactericidal concentrations (MBCs) and antibiotic potentiating 
activity of the most active sponge extract. MIC values of the sponge extracts ranged 
from 0.039 to 1.25 mg/mL.  Extracts from Neopetrosia exigua displayed the widest 
activity spectrum against the 9 tested bacterial isolates whilst the best antibacterial 
profile was observed by its EAF particularly against Staphylococcus aureus and Bacillus 
cereus with MIC and MBC values of 0.039 mg/mL and 0.078 mg/mL respectively. The 
greatest antibiotic potentiating effect was obtained with the EAF of N. exigua (MIC/2) 
and ampicillin combination against S. aureus. Gas Chromatography Mass Spectroscopy 
analysis of the EAF of N. exigua revealed two previously identified antibacterial 
compounds namely hexadecanoic acid and β-sitosterol. These findings suggest that the 
antibacterial properties of the tested sponge extracts may provide an alternative and 
complementary strategy to manage bacterial infections. Overall, the implication of this 
study opens a new and fertile area of future research to pursue in search of novel 
antimicrobial lead compounds. In this perspective, further in depth studies are 
warranted to elucidate the molecular mechanisms underlying the antibacterial effects of 
the marine extracts which may yield more insights into their chemotherapeutic as 
potential antimicrobial agents. 

 

Keywords: Antibacterial activity, Antibiotic potentiating, Marine sponges, Neopetrosia 
exigua, Mauritius 
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Abstract:  

Non-communicable diseases (NCDs) are expected to kill 38 million people each year 
(WHO 2015). Oxidative stress underlies the pathophysiology of NCDs various diseases, 
including cancer. Antioxidants are speculated to provide some hope in the management 
of the disease, including cancer, through elimination or prevention of oxidative stress. 
A diversity of chemicals is found in marine organisms including marine molluscs, due 
to adaptation to extreme environmental conditions prevailing in the ocean. Marine 
molluscs including gastropods (sea slugs, abalones and sea snails), bivalves (clams and 
oysters), and cephalopods (squids and octopus) are predicted to be source of potentially 
important natural products. The use of marine molluscs as foodstuff is known to 
sustain lucrative business industries, whilst their medicinal properties still 
underexplored. Nevertheless, bioactivities, for instance, antioxidant and anticancer 
activities have been described only in few marine molluscs species only. Marine 
molluscs also occur in Mauritian waters. Their consumption is limited to few species 
and their medicinal properties have not yet been studied. The present study assessed 
the levels of antioxidant activities, as well as total phenolic and flavonoid contents (TPC 
& TFC) in extracts of eleven marine molluscs species from Bivalvia and Gastropoda 
classes. Two species, namely Dendrodoris sp. and Pleuroploca trapezium were tested for 
their cytotoxic activity through MTT assay against HepG2 and A549 cell lines. Samples 
were collected from four sites around Mauritius, namely Poudre D’Or, Poste De Flacq, 
Trou D’eaux Douce and Amber Island, at comparable depths (1-3m) in summer 2014. 
Antioxidant activities were determined using five antioxidant assays: di(phenyl)-(2,4,6-
trinitrophenyl) iminoazanium (DPPH) scavenging assay, superoxide scavenging assay 
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(SOS), nitric oxide scavenging (NOS), ferric reducing antioxidant potential (FRAP) 
assay and iron chelating assay. Species exhibiting the highest antioxidant activities in at 
least two assays were considered to possess good antioxidant potential. Donax faba 
exhibited the highest antioxidant activities in iron chelating assay with EC50 (half 
maximal effective concentration) of 0.76mg/ml and in FRAP assay with 0.5 mmol Fe2+g-

1. Lithophaga teres exhibited the highest antioxidant activities in DPPH and iron chelating 
assays with EC50 of 1.25 and 5.23 mg/ml, respectively. Saccostrea cucculata exhibited the 
highest antioxidant activities in DPPH and SOS assays with EC50 of 1.15 and 0.756 
mg/ml, respectively. Pleuroploca trapezium exhibited the highest antioxidant activity in 
DPPH and SOS assays with EC50 of 0.93 and 0.95 mg/ml. Dendrodoris sp. from the sea 
slug family (Opistobranch) exhibited the highest antioxidant activities in NOS and SOS 
assays. The highest TPC was obtained in Pleuroploca trapezium (19.03 mg Gallic acid 
equivalent), while the highest TFC was obtained in Donax faba and Lithophaga teres (0.75 
and 0.76 mg/ml, respectively). The MTT assay showed that non-polar extracts of 
Dendrodoris sp. and Pleuroploca trapezium had considerable cytotoxic activity against 
HepG2 and A549 cell lines with IC50 value of IC50 of 168.9 ± 3.9 μg/mL and 294 ± 11.34 
μg/mL, respectively. Further investigations of the cell death mechanism of these 
extracts anticancer activities must be carried out and the molecular mechanism 
underlying the cell death must be determined.  

 

Keywords: marine molluscs; antioxidant activities; cytotoxic activity; Bivalvia; 
Gastropoda; Opistobranch; flavonoid content; phenol content. 
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Abstract: 

Recent studies have shown that Mauritius is being more frequently subjected to 
extreme weather events ranging from heavy droughts to torrential rainfalls. According 
to the Mauritius Meteorological Services (MMS), torrential rain conditions over the 
island are characterized by a “prevailing weather which generates about 100 mm of 
widespread rainfall in less than 12 hours and when such rainy conditions is likely to 
persist for several hours”. Such heavy rainfalls can have consequent impacts on the 
ecosystems, agriculture and infrastructure. Moreover, they can result in flash floods 
where water accumulation in flood prone areas is highly dangerous and risky. The 
history of Mauritius will regrettably always be marked by unprecedented flash flood 
events which occurred in March 2008, February and March 2013, January 2015 and very 
recently in February 2016. Some of these events have unfortunately caused the loss of 
human lives and major property damages. Another hazard in the aftermath of heavy 
rain is landslide which can occur on hill or mountain slopes which are usually 
considered as high-risk areas. Hence, the impacts of climate variability and extreme 
events, mainly for rainfall, have become an issue of great concern due to the increasing 
dependence on rain-fed agricultural activities and the problem of water accumulation 
in some regions. Underwood (2009) proposed a Generalized Additive Model (GAM) to 
provide a framework for modeling long-term trends in daily rainfall over Mauritius. 
The model was applied on data collected during the time period from 1962 to 2001. It 
was found that GAM was particularly helpful when exploring non-linear relationships 
in the data. However, the model provided only useful graphical descriptions of the 
changing rainfall patterns over time without an in-depth understanding of their main 
causes. Extreme precipitation events in Mauritius are therefore yet needed to be studied 
in order to be better understood. This work contributes in the understanding of the 
characteristics of precipitation events occurring during the last six decades over the 
island of Mauritius. It aimed to highlight some aspects of extreme rainfall events 
occurring during the time period 1950 to 2013 by examining quality-controlled satellite 
precipitation data using statistical and fractal methods. The Generalized Extreme Value 
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(GEV) distribution was employed to extract the return level and return time of extreme 
events in the data and the Standardized Precipitation Index (SPI) was used to identify 
anomalous wet or dry events. Moreover, a scale and log-term correlation analysis was 
performed to characterize the relationship between maximum rainfall and its duration. 
It was found that extreme maximum rainfall events occur mostly during austral 
summer (November to April) and could be related to tropical cyclones and El Niño 
events. Also, anomalous dry events were found to be significantly persistent with very 
long period of droughts and there was a strong correlation between maximum rainfall 
and its duration.  

 

Keywords:  Extreme events, rainfall, climate change, Generalized Extreme Value 
Distribution, Standardized Precipitation Index. 
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Abstract: 

The noise generated by aircrafts has significant effects at many airports around the 
world. Although at the basic level, these effects are classified as “annoyance” and hence 
has attracted the attention of researchers and experts in the aviation industry, airframe 
and engine manufacturers who are putting tremendous efforts to bring down aircraft 
noise. In this work, aerodynamics and acoustics of a Boeing 737 wing were investigated 
in this work using both experimental and numerical methods. For the experimental 
analysis, a wind tunnel was constructed so as to study the flow around the wing at 
different angles of attack. The wind tunnel consisted of a 100 cm x 100 cm x100 cm 
contraction cone, a 190 am x 90 cm x 90 cm diffuser and is powered by four motor fans 
with a flow rate of 12,000 m3/h. The test section was of dimensions 120 cm x 65 cm x 
51cm. In this configuration a mean velocity of the order of 7 m/s was obtained in the 
plenum. For the numerical analysis, a steady state simulation was developed using 
FLUENT CFD software in order to obtain a visualization of the pressure and velocity 
fields on the wing surfaces. Results produced by both the experimental and numerical 
analyses showed the boundary layer effect of the wing on the airflow and also provided 
insights at what angle of attack stalling occurred. Additionally, the acoustics of the 
wing was studied by measuring the sound produced in the near and far field regions 
using a microphone. The recorded sounds were processed using Audacity software 
which uses the Fast Fourier Transform (FFT) to process the data and produce a power 
spectrum graph in the audible frequency range. The results obtained clearly show 
regions where audible sound are generated around the wing. It was found that their 
pitch as well as loudness depended on the angle of attack.  

Keywords: Aeroacoustics, Wind tunnel, Computational Fluid Dynamics (CFD), Aircraft 
wing, Angle of attack.  
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Abstract: 

Increased awareness on the importance of mangroves has led to huge efforts to be 
placed in mangrove restoration worldwide. Locally, mangrove replantation is gaining 
much popularity both by Governmental and Non-Governmental Organisations 
(NGOs). This study assessed the mangrove replantation initiatives, techniques and 
success by NGOs. It also evaluated the benefits local communities derive from 
mangrove replantation, especially fishers, with regards to their catch rate. 

For this study, two survey forms were designed; one for NGOs involved in mangrove 
replantation during the past ten years and the other for fishers using the replanted sites. 
A predetermined list of NGOs consisting of Association pour le Développement 
Durable de l’Ile Maurice, Grand Sable Fishermen Association, Yes You Can, Eli Africa, 
Eco Sud and Association des Pecheurs Professionel du Sud was used. The form given to 
NGOs comprised of questions on initiatives for and barriers to replantation, community 
involvement, replantation techniques used, period of replantation, site assessments, any 
monitoring, sites replanted and percentage survival following replantation. Data 
gathered from the survey was used to compare the percentage survival following 
replantation of each of the NGOs. The survey form given to fishers consisted of 
questions which among others, tested their knowledge on mangroves and their 
importance, investigated the fishers’ awareness and opinions on the mangrove 
replantation activities which have been carried out in their localities, their monthly 
catch prior to and after replantation and any benefits communities derived from 
replantation. The survey was conducted with population of fishers at Le Morne, Case 
Noyale and Petit Sable and the sample size on each site was determined at a confidence 
interval of 95 % using Raosoft sample calculator. The number of questionnaires to be 
administered at Le Morne, Case Noyale and Petit Sable was calculated to be 60, 32 and 
31 respectively. 

The study showed that direct planting of propagules and transfer of seedling were the 
most common planting techniques used for mangrove replantation. Amid the NGOs, 43 
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% reported use of propagules, 43 % use of seedlings and 14% only use of wildlings. The 
highest percentage survival of 75-100% following mangrove replantation was noted at 
Le Morne and Case Noyale, where both propagules and seedlings were used. It was 
reported that in Grand Sable also, percentage survival was 75-100% after replantation. 
However, the young mangroves plants did not resist the environmental conditions 
prevailing on the site and very few have developed into adult trees. The main reasons 
accounting for the poor percentage survival following mangrove replantation were lack 
of skills and unfavourable environmental conditions. 

The overall response rate for the fishers was 84% and after investigating about the 
benefits that are derived from mangrove replantation, it was understood that the 
importance of mangroves for coastal protection and shelter for juvenile marine aquatic 
organisms is acknowledged by fishers. The mangrove ecosystems are providing a 
refuge to small marine organisms while mitigating the effect of soil erosion. However, 
they also believe that at this stage they have not observed any increase in their catch. 
This can be due to global external reasons which needs to be further investigated. 

 

Keywords: mangrove replantation, replantation success, benefits, local communities 
and fishers 
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Abstract: 

Mangroves in Mauritius reside in estuarine conditions sheltering the coastlines. In 1980, 
the total area of mangroves declined from 200 ha to 45 ha. Consequently, various 
mangrove restoration programs have boosted the mangrove area from 45 ha to 145 ha 
by the year 2013.  Awareness of the local residents about the wide array of ecological 
and economic benefits provided by the mangrove ecosystem is important, and can limit 
the problem of mangrove depletion to some extent. However, the extent to which the 
local residents are aware about the goods and services of the mangrove ecosystem have 
not been given much attention in Mauritius. 

The main aim of this study was to evaluate the awareness level of local household 
residents along the south west coast of Mauritius, in the district of Savanne and Black 
River, on the goods and services provided by the mangrove ecosystems. An electronic 
questionnaire survey was design in English and Mauritian Creole language using 
dichotomous, multiple choices and close ended questions. Using a pc tablet, the survey 
was conducted as per the choice of language of the respondents based on probability 
sampling of households in Savanne (N=142) and Black River district (N=126). The 
respondent’s awareness score was computed by adding up the response (using the 
likert scale, in SPSS Software) to seventeen statements which depicted the details of 
goods and services from the mangrove ecosystem. The awareness score was computed 
in three distinct categories (quartiles): 1) low awareness (17 -33.5), 2) moderate 
awareness (33.5-68.5), and 3) high awareness (68.5-85).  

The results showed that the awareness score ranged from 44 to 69, with a mean value of 
52.3 and a standard deviation of 4.8 for the district of Savanne. Similarly, in Black River 
district, the awareness score varied from 29 to 69, with a mean value of 53.8 and a 
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standard deviation of 9.0. A higher frequency value for the “moderate awareness” 
category (99.3%) was noted in the district of Savanne as compared to the “high 
awareness” category (0.7%). On the other hand, in the Black River district; 96.1% 
respondents were under the category “moderate awareness”, 0.8% respondents in the 
category of “high awareness” and 2.4% respondents in the “low awareness” category. 
Hence, this confirmed that, in Mauritius, the great majority of local residents were 
aware to a certain extent of the goods and services provided by the mangrove 
ecosystems. 

Public awareness of both the biological and economical importance of natural resources 
is the essential ingredient for the maintenance and improvement of the quality of the 
environment as a whole. Also, it creates the necessary spark which could generate the 
need for a proper management of the natural resources such as, the goods and services 
of the mangrove ecosystem. In recent years, people’s awareness that mangroves 
provide invaluable goods and services has been on the rise. Several studies have 
investigated on the conservation awareness and concern among the local communities 
but very few studies have investigated on the awareness of the goods and services of 
the mangrove.  For instance, in a study in Gazi Bay, Kenya, 20% of respondents rate the 
ecosystem goods and services as being very important. The conclusion of this study was 
that the awareness level of the local community towards the goods and services of the 
mangroves are moderate. Thus, public understanding and awareness with respect to 
the mangrove biological and economical values can undoubtedly be achieved if the 
local community becomes truly aware of the full potential benefits that could be 
derived from the mangrove forest. This will surely ensure the proper management of 
this imperiled ecosystem for future generations. 

 

Keywords:  Mangrove, Depletion, Local Residents, Awareness Score, Ecosystem 
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Abstract: 
 
Globally, the impacts of climate change have caused an increase in the intensity and 
frequency of coastal natural hazards and disasters. The coastal zone of Mauritius is 
vulnerable to the impacts of coastal natural hazards and disasters. Artificial and natural 
(ecosystem-based) coastal protection measures are important to protect the coastal zone 
of Mauritius to prevent the loss of valuable coastal land, agriculture, infrastructures and 
settlements. In Mauritius, limited studies have investigated the perception, knowledge 
and awareness of stakeholders on coastal protection measures, coastal natural hazards 
and disasters. It is important for governmental bodies to understand knowledge gaps 
and perception of the public so as to increase awareness through sensitization 
campaigns and to ensure safety and well-being of coastal communities of Mauritius. 
The main aim of the study was to investigate via questionnaire survey the knowledge 
and perception of policy-makers and the public of Le Morne and Trou d’Eau Douce on 
coastal natural hazards and disasters, artificial and natural (ecosystem-based) coastal 
protection measures. Hypotheses testing were also carried out to investigate level of 
knowledge, perception and awareness of public. Questionnaire was designed using 
close-ended and open-ended questions into different sections by grouping related 
questions under a short heading describing the section’s theme. Focus group (public 
and policy-makers) and coastal sites (Le Morne and Trou d’Eau Douce) was selected for 
administration of the questionnaire. Qualitative and quantitative methods were used 
for the survey. The major findings were that public identified  the coastal zone of 
Mauritius is extremely vulnerable to tsunami, more vulnerable to coastal erosion, 
vulnerable to sea level rise, least vulnerable to storm surge.  Public were asked on the 
effectiveness of artificial coastal protection measures in Mauritius, the % selected agree 
on the concept [Le Morne (41%) and Trou d’Eau Douce (42%)] and % were neutral [Le 
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Morne (31%) and Trou d’Eau Douce (30%)]. The perception was not statistically 
significantly different (Mann-Whitney U-Test, P>0.05) between the two sites. Perception 
on artificial coastal protection measures with level of education of public showed a 
significant correlation (P< 0.05).Public were asked on the effectiveness of natural 
(ecosystem-based) coastal protection measures, the % selected agree on the concept [Le 
Morne (44%) and Trou d’Eau Douce (49%)] and % were neutral[Le Morne(24%) and 
Trou d’Eau Douce(17%)]. The perception was not statistically significantly different 
(Mann-Whitney U-Test, P>0.05) between the two sites. Perception on natural 
(ecosystem-based) coastal protection measures with level of education of public showed 
no significant correlation (P> 0.05).Policy-makers were asked how they perceived 
artificial and natural (ecosystem-based) coastal protection measures to protect the 
coastal zone of Mauritius, the % selected agree on artificial coastal protection measures 
(46%) and % selected strongly agree on natural (ecosystem-based) coastal protection 
measures(66%).Perception of policy-makers on artificial and natural (ecosystem-based) 
coastal protection measures with level of experience showed no significant correlation 
(P > 0.05). Hypotheses testing showed that knowledge of public of the potential coastal 
natural hazards and disasters in Mauritius is low, perception of public of artificial 
coastal protection measures in Mauritius is high and public are not aware of coral reefs, 
mangroves and seagrasses as natural ecosystem-based coastal protection measures. To 
conclude, the study showed that public knowledge and awareness on the impacts and 
vulnerability of the coastal zone of Mauritius to coastal natural hazards and disasters 
and coastal protection measures is low, more studies should be carried out to 
investigate perception and knowledge gaps of public. Seagrasses beds are important 
coastal ecosystem; however, there are no laws or policies to protect seagrasses in 
Mauritius. More sensitization campaigns should be carried out in Mauritius to increase 
awareness of the public on the impacts of coastal natural hazards and disasters and on 
the importance of coastal protection measures. 
 

Keywords: Disasters, Hazards, Knowledge, Mauritius, Perception, Survey  
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An Investigation of the Habitual Food Intake among Mauritian Female Vegetarians 
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Abstract: 
 
In the last few years, considerable attention has been paid to wholesome nutrition and 
lifestyle. A growing trend towards vegetarianism has arisen in the last decades of the 
20th century. Vegetarian diets have come in the limelight because of the several nutrient 
deficiencies, such as Vitamin B12, calcium and iron, encountered by vegetarians and 
vegans. However, there is a lack of similar data regarding vegetarians in Mauritius. 
Additionally, a healthy diet is of particular concern throughout the life of women to 
avoid chronic diseases in later life. This study was therefore undertaken to investigate 
the habitual food intake of female vegetarians in Mauritius.  

A cross-sectional study was carried out among 250 female vegetarians of four different 
age groups namely adolescents, adults, middle aged adults and older adults. 
Participants were selected from both rural and urban regions of the country to obtain a 
geographical representation of the population. A three-page questionnaire comprising 
of demographics characteristics, nutritional knowledge, anthropometry and dietary 
assessment was utilised in the study. The questionnaire was pilot tested to confirm the 
comprehension of the questionnaire and to identify any difficulties that may appear 
during the data collection process. A single 24-hour dietary recall was carried out to 
assess the nutrient intake of the target population. Height and weight were measured to 
determine the body mass index. Data was analysed statistically to determine 
associations between the various factors using the Statistical Package for the Social 
Science software version 20.0. 

The majority of participants (82%) were lacto-vegetarians. The most popular reason to 
adopt a vegetarian diet was religious belief and reasons were found to be influenced by 
age and ethnicity (p < 0.05). Participants were found to have lower mean intakes of most 
vitamins and minerals than Dietary Reference Intake recommendations. The most 
challenging micronutrients were vitamin A, vitamin B12, vitamin D, magnesium, 
potassium, zinc and calcium. Water intake was inadequate in 91.2% of participants and 
more among adolescents. Meal skipping was not common among the participants, but 
highest proportions of adolescents reported to skip breakfast. Consumption of fast food 
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and unhealthy snacks such as salty cakes were greater among adolescents while young 
adults consumed processed vegetarian meat, sweet delicacies and oily cakes. Middle 
aged and older adults included more fruits, vegetables and pulses as part of their diet. 
Micronutrient supplements were mostly used by pesco-vegetarians and middle aged 
women. The study revealed that 43% of female vegetarians were either overweight or 
obese.  

BMI was positively associated with age and type of vegetarianism (p < 0.05). Lower BMI 
was reported in vegans and adolescents. Participants had a satisfactory level of 
nutritional knowledge and it was significantly found higher among elderly women and 
Indo Mauritians (p < 0.05). No significant differences were observed among rural and 
urban participants (p > 0.05).  

The findings of this study therefore reveal that Mauritian female vegetarians do not 
have an adequate nutrient intake. It is therefore important to undertake targeted 
nutrition education intervention to increase awareness and knowledge of female 
vegetarians on the importance of macro and micronutrients in the diet. 

 

Keywords: Female, Vegetarian, food Intake, Mauritius, Micronutrient Deficiency 
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Abstract: 
 
Understanding the perception of the resource users and scientific community is vital for 
the formulation of efficient management policies to sustain natural resources since 
agreement among stakeholders have proven to result in more effective outcomes. Coral 
bleaching, the whitening of reef-building corals which may lead to mass coral mortality 
is expected to become an annual event over the years and the emerging phenomenon of 
climate change is only going worsen the condition. This study has evaluated the level of 
knowledge of the resource users (RU) and scientific community (SC) on corals, 
importance of coral reefs and coral bleaching as well as their perception on socio-
economic implications of coral bleaching. A survey-based questionnaire method was 
used to assess the knowledge and perception of 244 and 25 resource users and scientists 
respectively. Data were analyzed using SPSS. Microsoft Excel was used for graphs and 
charts. Chi-square and Mann – Whitney U tests were carried out to assess any 
differences between the two groups of stakeholders. A system of knowledge score was 
setup to assess and classify stakeholder’s knowledge into the following scale: poor, fair, 
good and very good.  
 
Resource users (RU) which comprised of fishermen and dive centers operators 
exhibited poor level of knowledge on corals (mean score=34.7±24.2) while the scientific 
community (SC) had good level of knowledge (mean score=76.7±24.5) on same.  
However, surprisingly no significant difference (p-value≈0.732) between SC (90.2±11.2) 
and RU (87.0±11.4) was obtained for knowledge on importance of coral reefs. Both SC 
and RU indicated similar good level of knowledge on coral bleaching. A higher 
percentage of RU (76.2%) compared to SC (44.0%) were aware of which type/species of 
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corals around Mauritius are more prone to bleaching. It can be inferred that both RU 
and the SC overall had a good knowledge on the issue of coral bleaching in Mauritius. 

Both RU and SC stakeholders perceived the socio-economic impacts of coral bleaching 
to be mainly on fisheries, tourism and the recreational sector. The stakeholders were of 
the opinion that fisheries sector (mean score=4.71±0.89) would be more affected than 
the tourism sector (mean score=3.91±1.43). Both group of stakeholders perceived mass 
coral bleaching and mortality to strongly affect the economy of Mauritius (p=0.34; mean 
score=4.56±0.93).  

 The RU exhibited same level of knowledge in some coral related areas, while RU 
outdid the SC in others. In an apparent contradiction, RU is more cognizant than SC on 
socio-economic impacts of coral bleaching. RU’s knowledge and perception which may 
also be referred to as local knowledge is thus equally important as perception of the SC. 
For effective implementation of strategies and measures to conserve and protect our 
marine resources, it is of utmost importance to embark the resource users on the same 
platform as scientists. There is ample evidence that involving RU in management has 
assisted in successful conservation efforts. This calls the need for multi-stakeholder 
collaboration. To the best of our knowledge, this is the first time that such a study on 
the perception of both the RU and SC vis-à-vis socio-economic implications of coral 
bleaching has been conducted in Mauritius. It additionally provides a baseline for 
further perception-based research in an effort to foster integrated and efficient 
management of coral reefs conservation program. 

 

Keywords: coral bleaching, Mauritius, resource users, scientific community, socio-
economic implication 

 



 
Research Week 2017 

 

498 

  

The distribution, ecology and conservation strategy of the endemic Mauritius free-
tailed bat (Mormopterus acetabulosus) 

C.L.D. Ayady 1*, F. Taylor2, R.Z. Oleksy 1,2,3 and F.B.V. Florens4 

1Ecosystem Restoration Alliance Indian Ocean, St. Pierre, Mauritius 

2 School of Biological Sciences, Life Sciences Building, University of Bristol, Bristol, UK 

3 Department of Zoology, The George S. Wise Faculty of Life Sciences, Tel Aviv University, Tel 
Aviv, Israel 

4Department of Bioscience, Faculty of Science, University of Mauritius, Réduit, Mauritius 

* Corresponding Author. E-mail: layady@eraindianocean.org; Phone: +230 57509078 

 
Abstract: 

It is estimated that 20% of bats endemic to islands are listed as threatened or as data-
deficient. Insular bats are susceptible to decline due to limited distribution, 
specialisation and increased habitat degradation. Lack of sufficient information on bat 
diversity and distribution severely hinders effective conservation.  

This study focuses on the endemic Mauritius free-tailed bat Mormopterus acetabulosus 
(also called the Natal free-tailed bat). The bats are cave dwellers and in 1998 described 
as abundant around the island according to Middleton and Hauchler.  They are 
currently listed as “Vulnerable” on the International Union for the Conservation of 
Nature (IUCN) Red List and there are no data available about its ecology or behaviour. 
The red listing of the species has not been updated since 2008 and only one cave survey 
has been conducted in 1998 which estimated total population size at over 35,000- 46,000 
bats distributed in 8 out of 90 surveyed caves.  

This study aimed to investigate the minimum distribution of the species, estimate 
population size and calculate disturbance levels at roost sites. Additionally, it aimed to 
research movement pattern of the bats as well as their breeding and feeding behaviour. 
This directly contributes to an understanding of the current conservation status of the 
species and its occurrence in relation to its historical distribution described in 1998.  

A trial study took place 2016 throughout Mauritius, surveying 21 caves in multiple 
areas (Goodlands, Plaine des Roches, Nouvelle Découverte, Chamarel Falls, Savannah 
and Plaine Wilhems).These caves were choosen in accordance to the survey of 1998 of 
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Middleton and Hauchler who compiled a list of caves in Mauritius, highlighting their 
conservation importance and estimated bat population numbers.   

At each cave, an index was used to rank disturbance levels of tourism development, 
deposition of household waste, vandalism and pollution. These were scored on a rank 
of 0 (none) to 3 (high). Once a roost site was confirmed, its location was recorded with a 
GPS point to create a map of the known roost sites using QGIS (Version 2.14.3). 

Photographs of colonies were taken to estimate the number of bats. A counting tool in 
Adobe Photoshop CC (Version 2015.5) was used to pinpoint bats in the photographs 
and estimate population size. The estimated number of bats was compared with 
estimates from the surveys of Middleton and Hauchler.  

The survey indicated that bats are located only in 3 out of 21 surveyed caves with a 
population drop of almost 80% based on the 1998 survey done by Middleton and 
Hauchler. That triggered IUCN assessment and placed the bats in the “Endangered” 
category on the IUCN Red Listing.  

The assessment of cave disturbance identified intensive tourism development in Roche 
Noire cave system, indications of a significant fire set inside the cave in Goodlands and 
pronounced household waste dumping at Palma cave.  

To assess movement of the bats between the caves, a capture-mark-recapture study was 
initiated. At each of the last three caves bats currently occupied, 100 individuals were 
captured and ringed with individual ID bat rings. Each month the bats are to be re-
captured and identified to assess their movement between the caves. Future studies 
include identification of the diet, another survey of all 144 caves in Mauritius, 
assessment of the breeding season of the bats, cave cleaning and protection as well as 
education and sanitization of local communities to indicate importance of insectivorous 
bats as well as the needs to protect them.  

 

Keywords:  Distribution, disturbance, Mauritius, Mauritian free-tailed bat, population, 
estimates 
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Abstract: 
 
The research group on Applied Socio-Economic Research and Analysis (ASERA) 
focuses on in- depth data-driven research and analysis in the fields of economics and 
social studies. The focus will be on research and policy dialogues aimed at enhancing 
strategic thinking and advocacy initiatives that ensure a comprehensive and holistic 
socio- economic environment. The group will investigate into important current socio-
economic problems and devise evidence based policies that will contribute in equalising 
life chances, alleviating poverty and promoting social inclusion. Specifically, it will first 
investigate into the present economic and social problems and second assess the impact 
of relevant strategies. Lastly, the group will aptly inform and influence decision-making 
in the public and private domains by generating evidence based policies and impact 
evaluations via both quantitative and qualitative analysis. 
 
The objectives of the research group are fivefold: 
 
� Consider the demand from policy makers and sets out the required conditions 

needed for the research to be effective. The demand from policy circles, 
government in general, industry and civil society will drive our research; 

� Produce evidence-based policies and impact evaluations which will be more 
effective for development and superior to uninformed policy decisions; 

� Raise the visibility and policy salience of local economic and social problems via 
the writing up of quarterly policy briefs, summarising our research into non-
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technical papers for a better understanding by the community at large; 
� Conduct short training and tailor made courses for officials of the public and 

private sectors, and 
� Engage in collaborative research with other Universities in Africa and outside the 

African region. We further plan to extend on our present research network and 
develop close relationships with notable regional and international universities 
and research institutions, especially small states in the region and ACP countries. 

 
The research group will work towards the promotion of theoretical and applied 
research in the areas of social studies, social work, statistics and economics. The core 
areas of our research will cover but not limited to Poverty Inequality, Sustainable 
Development and Social Inclusion; 

Aging population - Economic and Social Impact; Innovation and Entrepreneurship; 
Private Sector Development, Innovation and Knowledge-Based Economy; New 
Emerging Sectors of the Economy namely the Ocean/Blue Economy, Green Economy; 
Decent employment and Minimum Living Wage; Education, Drop Outs and its 
Economic and Social Implications; Infrastructure, Energy and Climate Change; 
Financial Sector Reforms and Financial Decision Making; International Diplomacy, 
Trade and Investment and Social Resilience, Small States and Livelihood. 
 

Our main aim as a Pole of Research Excellence is to make a demonstrable contribution 
to society and the economy, and to individuals, organisations and/or nations through 
excellent social and economic research. We want to generate impact through our 
research. Hence, we will engage in the following: 
 

� Establish networks and relationships with researchers globally; 
� Acknowledge the expertise and active roles played by researchers in 

making impact happen; 
� Involve users at all stages of the research, including working with 

user stakeholder and participatory groups; 
� Develop good understanding of policy/practice contexts and 

encourage researchers to bring knowledge of context to research; and 
� Collaborative reflection on research design and process, findings and overall 

progress. 
 
Keywords: Economic-Social Impact Research, Regional and Local Perspectives 
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Abstract 
 
In order to address climate change, society must obtain most of its energy from carbon-
neutral renewable sources. Mauritius has articulated ambitious goals for developing 
such renewable energy. Many renewable resources are feasible in Mauritius, including 
sugarcane bagasse, ethanol, hydroelectric, wind, wave, and solar energy. However, the 
largest of these potential resources—solar, wind, and wave energy—are 
nondispatchable, or not available on demand. Energy availability varies with 
predictable seasonal as well as unpredictable daily weather changes. A prominent 
problem for renewable energy utilization is thus matching energy supply and demand. 
This presentation will demonstrate the use of economic methods to identify a cost-
minimizing portfolio of renewable energy sources and energy storage that is sufficient 
to meet energy demand, given ambient energy availability. 

A theoretical analysis using the Lagrangian method first illustrates that to minimize 
total cost of energy production and energy storage, marginal costs for all energy sources 
must be equal. But this equality holds only at critical times when ambient energy is 
limited and/or energy demand is great. That is, the most challenging design conditions 
determine the optimal components of a system where renewable energy supply is 
always sufficient to meet demand. 

An empirical example from the U.S. state of Vermont uses U.S. national renewable-
energy cost data and constrained optimization with MS Excel’s Solver function to 
identify the minimum-cost renewable energy portfolio that meets demand under all 
conditions in the sample year. For Vermont, the optimum portfolio includes 46% of 
energy from wind, 41% from solar, 13% from hydropower, and 0% from biomass. 
However, this solution is unique to Vermont, and is not expected to hold in Mauritius. 

Along with renewable energy production, energy efficiency is an option for obtaining 
energy services without carbon emissions. Mauritius has many options for energy 
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efficiency, including seawater cooling, improved refrigeration, expanded use of LED 
lighting, use of variable-speed motors, etc. At the minimum total cost, the marginal cost 
of energy efficiency should equal the marginal cost of energy production. In other 
words, efficiency investments are economical when they are less expensive than the 
alterative of producing energy. This implies a much greater role for energy efficiency in 
a future renewable energy system. 

Over the coming months, these methods will be used to describe an optimal renewable 
energy portfolio for Mauritius. Initial observations and results will be presented. 

 
Keywords: renewable energy, energy efficiency, carbon neutrality, intermittent energy 
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Abstract 
 
Globally, the profession of audit is in the verdict of public, since the corporate must 
have an auditor assuring the governance of the company and that the annual reports 
are in all crucial and acceptable which at times can be difficult and raises the question of 
what is a high quality audit (DeAngelo`s 1981). In Mauritius, studies on audit quality is 
very seldom. The purpose of this study is to verify the perception of auditors on 
determinants of audit quality control, audit profession and client satisfaction. To 
understand the clients services, use of quality control measures to maximize the clients 
satisfaction by adoring the ethics and International Standard of Auditing (ISA) rules. 
For the purpose of this study, data is collected through questionnaire and analyzed 
with the help of stata. OLS, Ordered probit regression models used to understand 
auditors perception on the determinants of audit quality control, audit profession and 
client satisfaction. The study reveals that, flaw in taking right decision can affect the 
auditors profession and credibility among the stakeholders (Francis and Al , 1987, 1988, 
1999; Burton’s study , 1986 , Grimlund , 1990, Lennox ,1999, Shu ,2000, Chia-Chi Lee 
,2008). Clients want their auditor to be strong and effective decision makers. So, the 
existence and survival of any audit firm strongly depends on the client satisfaction and 
it is the responsibility of the management, owner and the regulatory body to maintain 
this, and has been evidenced strongly by this study in Mauritius. 

 
Keywords: OLS, ordered probit, client satisfaction, perception, determinants. 
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Abstract 
 
Private tuition has been operating parallel to the mainstream free education system in 
Mauritius for decades. Various studies have whistle blown the severity of this issue in 
Mauritius. With time it has shown no sign of slowing down. The causes and effects of 
private tutoring have been drawing growing attention both academically and policy 
wise. This paper studies the determinants of private tuition expenditures in Mauritius 
using the 2012 Household Budget Survey. 
 
In previous literature, both Tobit and Hurdle models have been employed. In this 
study, the double hurdle model proposed by Cragg (1971) and developed by Mullahy 
(1986) which has two steps is chosen over the Tobit model as the latter cannot not 
address this two-stage nature of choosing private tuition. Conceptually, the double 
hurdle model allows the decision of whether to spend money on something to be 
modelled separately from the decision of how much to spend on it, conditional on 
positive expenditures since the explanatory variables can have dissimilar effects on 
participation and expenditures. 
 
Parents and their children usually make two separate decisions pertaining to demand 
for private tuition. First they decide whether to spend on private tuition or not and then 
they decide how much to spend on private tuition. The first step is the binary outcome 
equation which models the probability of positive spending on private tuition. The 
second step employs linear regression to model the decision of how much expenditure 
is incurred conditional on positive spending on private tuition. 
 
The analysis shows that both part of the model indicates a positive effect of age and a 
negative effect of age-squared on decision to spend and expenditure on private tuition 
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which means that as people get older the effect of age is lessened. The first part of the 
model, shows that Household head’s level of education, level of income, number of 
school-aged children, status of being married and house ownership are positively and 
significantly associated with a higher probability of participating in private tutoring. 
Yet, the effect of household's head gender and employment status were found to be 
insignificant. Living in an urban region reduces the probability of taking private tuition. 

The second part of the model indicates that household head’s gender, level of 
education, number of school-aged children and level of income are important 
determinants of expenditure on private tuition in Mauritius. Nevertheless, area of 
residence, marital status, and employment status had no significant impact on 
expenditure on private tuition. Finally, the study provides policy implications. 

 

Keywords: Expenditures, Mauritius, Participation, Private tuition, Double hurdle 
model 
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Abstract 
 
Asbestos was widely used for the construction of domestic houses and buildings to host 
public institutions in Mauritius. In 2004, the government acknowledged the dangers of 
asbestos and its importation was forbidden through the Dangerous Chemical Control 
Act. Other budgetary measures were taken to remove those hazards from public 
buildings, but many of those living in houses built under the European Domestic 
Community framework after that the country was hit by terrible cyclones, continued to 
do so. 
 
This study aims at demonstrating, scientifically and statistically, the respiratory 
complications faced by inhabitants living in houses constructed with asbestos related 
materials, in a Mauritian context. 
 
Using an adapted version of the Asbestos Initial Surveillance Questionnaire (OSHA) as 
main instrument, respondents were selected from houses bearing asbestos related 
materials from specific regions of the Island. In order to control for extraneous factors 
which might affect the response, respondents living in adjacent regions, but in houses 
not exposed to the studied hazard, were also interviewed. Information on the 
symptoms experienced and other control variables such as tobacco usage and duration 
of exposure were collected. Logistic regression was used to model the derived binary 
response variable which recorded whether the respondent experienced at least one 
symptom or not. 
 
After controlling for other explanatory terms affecting the response, the study 
demonstrates that exposure to asbestos has a negative impact on the health status of the 
respondents. Those exposed were generally more than two-fold likely to experience the 
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symptoms. Duration of exposure and tobacco usage also influenced the odds of 
developing those respiratory complications. 
 
The study demonstrates a need for considering relocation of inhabitants living within 
those so- constructed houses. Alternatively, renovation works can be considered, but 
continuing to live in those conditions can lead to problematic health conditions. 
 
 
Keywords: Asbestos, Respiratory Disorders, Logistic Regression 
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Abstract 
 
Mauritius is currently relying on its tourism industry to further its economic and social 
development. Under tourism growth-enhancing policies, like opening of air-routes and 
the promotion of brand awareness, the industry is poised to accelerate its growth. 
Though Rs44.6 billion gross tourists’ receipts were recorded in 2013, the literature 
however, remains rather scanty when it is associated with the length of stay. Actual 
average duration of stay is 10 nights. So far, no holistic studies appear to have been 
done in providing solid evidence on the determinants of visitors’ duration of stay in 
Mauritius. 
 
The growth in total revenues from tourists’ related activities is buoyed by longer stays. 
The purpose of this study therefore, is to identify the factors influencing the length of 
stay of tourists in Mauritius using state-of-the-art survival model approach and in 
consequence making sustainable recommendations to cement the benefits accruing 
from the tourism industry. The heterogeneous consumer behavior will also be captured 
alongside other factors. 
 
In general, the length of stay is related to budget, nature, culture, climate, gastronomy, 
social class, brochures, previous visitation, degree of advanced booking, the frequency 
of travel, age, security, ethnicity, and a desire for the exotic among others. Brochures 
and advertising are also found to have an impact on the length of stay. Surprisingly, 
many of these studies have ignored key factors like, internet access, environmental 
impact and personality traits. Studies have so far focused on the impact demand-side 
factors such as the socio-economic characteristics, with little attention given to 
motivational and psychological characteristics. As suggested by Mowen (2000), the 
Metatheoretic Model of Motivation and Personality (3M Model) will be employed. 
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1870 tourists leaving the Island of Mauritius at the Airports Terminal will be 
interviewed using a fully tested and validated questionnaire as main instrument. 
Information on their duration of stay, as well as several explanatory variables will be 
collected. A series of survival models will be fitted to examine the effect of the 
explanatory terms on the dependent variable of interest, namely duration of stay. 
 
 
Keywords: Tourism Stay, Survival Models, Consumer Behaviour 
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Abstract 
 
The objective of this study is to empirically investigate the domestic factors that affect 
the intentions to migrate of Mauritians so as to better inform policy making in the 
country. By studying migration intentions and their determinants in the Mauritian 
context, this study allows for the examination of the economic and non-economic 
institutional and societal factors which constitute the driving forces of migration in 
Mauritius. The conceptual framework utilized in this study to explain migration 
recognises migration as a process, impelled by the structural and institutional set up in 
Mauritius but also as a psychosocial phenomenon, which is dependent on the 
individual migrant’s satisfaction with his life course. 
 
The study examines the following questions: 
� A profiling of potential migrants, 
� Migration drivers: the personal and structural (institutional) variables which 

influence the outward flow of migration, and determine the push and pull factors 
which govern migration in Mauritius. 

 
The research design utilised in this study is a mixed research design, utilising both 
qualitative and quantitative research methods via a survey of 190 Mauritians aged 
between 18 and 60 years and four life history interviews with respondents bearing four 
distinct migration profiles. The findings show a clear tendency to migrate amongst 
Mauritians who are aged 18 to 34 years old. The role of gender in migration is rather 
ambiguous, as the percentage of potential migrants who are female and the percentage 
of potential male migrants are similar. Education levels, however, tend to have strong 
impacts on migration intentions, as well as the level of preparedness for the realization 
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of these migration intentions, in that educated respondents were more likely to have 
taken concrete steps in the realization of their migration intentions. It is found that 
traditional destination countries such as the United Kingdom, France, Australia and 
Canada are favoured by the prospective migrants. The role of marital status on 
migration intentions is rather straightforward. It is found that unattached respondents 
are more likely to express migration intentions. On the other hand, the presence of 
children, can impact migration intentions in a number of ways, in that some 
respondents might be reluctant to.migrate because of their children, while some 
respondents intend to migrate to increase the life chances of their children. 
 
Moreover, it was found that migration determinants are numerous. Indeed, the impact 
of a negative perception of the higher education system in Mauritius on migration 
intentions is interesting to analyse. There is the perception that the higher education 
system in Mauritius is not adequate and cannot cater for the aspirations of the 
respondents. Moreover, labour market dynamics such as underemployment and 
dissatisfaction with employment status are also a causal factor for the presence of 
migration intentions amongst respondents. The social capital in Mauritius is deemed to 
be very strong, but its impact on migration seems rather pale. However, the adherence 
to a migrant social network operating outside of Mauritius and previous migration 
intentions are strong factors which positively influence migration intentions. The social 
implications of the findings imply a high propensity of the educated youth featuring 
amongst those with high migration propensity. This could be indicative of a brain drain 
situation for Mauritius, with a loss of professionals who inject dynamism into our 
economy. The study provides insight on the mechanisms of migration intentions and 
hence consequently migration actions. It is not intended to act as a predictor to future 
migration flows, but rather acts as an aid to understand the home grown features of the 
country which push potential migrants to develop migration intentions. 
 
Keywords: Migration Intentions, Migration and Development, Higher Education, 
Labour Market 
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Oral presentation 
 
Background 
 
Mauritius has witnessed a change in the precipitation patterns and increased 
evaporation under higher temperatures in recent decades. Hydrological modelling 
suggests that both low and high ranges of inter-temporal stream flow will widen under 
climate change, increasing risks of more frequent droughts. The impacts of climate 
change and the replenishment of the water resource systems, which occurs during the 
summer season when two thirds of the mean rainfall is captured by the reservoirs, 
would cause shortages of water over the island. Increased demand for water from 
residential, agricultural and industrial consumers, and ecosystems would aggravate the 
water situation in Mauritius. Climate change impacts have far reaching implications on 
water availability and reliability over the island. Water reliability involves a timely 
service, with the required quality and quantity and is not provided round the clock, low 
pressure, sudden breakdowns, seasonal variations and bad quality. Climate change will 
therefore cause a welfare loss to the society. A monetary estimate of the welfare loss in 
the status quo is a crucial, especially in a cost and benefit analysis for improvements in 
water systems. 
 
Objectives 
 
The objective of this study is to estimate welfare loss associated with changes in water 
reliability under climate change using a stated preference approach in the residential 
sector. It conceptualises the welfare loss through the Willingness to Pay (WTP) for 
water systems which would be necessitated from the impacts of climate change. The 
study also analyses the socio- economic factors affecting welfare loss from changes in 
water availability and reliability. 
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Methodology 
 
A contingent valuation experiment is designed and implemented. The CV experiment 
starts with a questionnaire which is administered to a sample of 390 heads of 
households from 20 to 65 years old. This study attempts to collect information on water 
utilisation at household level and socio-economic characteristics of all members who are 
connected to the same water meter. Using the parametric as well as non-parametric 
econometric analysis, a monetary value of the welfare loss is estimated. 
 
Conclusion 
 
The regression results from the double-bounded model show that a fall water supply 
availability and reliability leads to significant welfare loss to the Mauritian household as 
measured by their WTP.. Economic efficiency entails a policy to improve reliability and 
water quality by evaluating the associated investment in a cost and benefit analysis. The 
study shows an aggregate welfare loss to the Mauritian society of around Rs200m (USD 
6m) annually. The study concludes with the use of such approach and estimate in cost-
benefit analysis of water systems. Since the study focuses on social costs from 
residential sector, a complete cost and benefit analysis is not possible. Water is also 
consumed in other sectors such as industrial and service sectors and ignoring such 
benefits run the risk of seriously miscalculating the financial feasibility of investment 
projects in the water sector. 
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Abstract 
 
The Mauritian and Singaporean economies have two main similarities: firstly, they are 
both small-sized and resource-constrained and secondly, they have both adopted an 
export-led growth strategy, whereby Foreign Direct Investment (FDI) played a 
significant role since the 1970s. Both economies adopted a labour-intensive 
industrialization process, which was facilitated through the establishment of Export 
Processing Zones. Even though the two economies were comparable then, in 2017, 
Singapore is classified as a high income economy while Mauritius is recognised as an 
upper middle income economy. 

The Singaporean economy has diversified its product portfolio away from labour-
intensive products, which were the focus in the 1970s, towards higher value added 
manufacturing goods and services. Nowadays, foreign direct investors favoured 
industries such as electronics, petroleum refining and ship repairing. Singapore’s 
investment promotion agency, the Economic Development Board (EDB) has adopted an 
aggressive strategy, which focused on securing major investments in high value-added 
manufacturing and service activities to replace labor-intensive, low value-added 
activities. In contrast, in the 1970s, Mauritius received FDI in the textile and clothing 
industry. Successive governments in Mauritius have nevertheless tried to emulate the 
Singaporean FDI model to support its diversification strategy, without much success. 

This paper makes a comparative study between the Mauritian and Singaporean FDI 
model given that foreign investment in both countries have always played – and is still 
expected to play – a pivotal role in determining economic growth through increases in 
capital stock. A qualitative research based on secondary data will be used to analyse the 
evolution of FDI policies in the two economies in order to diagnose the divergence in 
their path, magnitude and quality of FDI inflows. A priori, three main factors are 
anticipated to contribute to the lower level of GDP per capita in Mauritius: FDI in low 
value added sectors, quality of human capital and institutional factors. 
In this study, it is recognised that reforms need to be taken in successive stages. First, 
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one needs to identify the most urgent constraints which prevents Mauritius from 
producing high value added products and attracting FDI which can do so. Second, one 
needs to realise that these constraints are dynamic and change over time as the socio-
economic and political environment changes. This study intends to present 
recommendations towards a sustainable FDI-driven and export-led growth model as 
Mauritius transforms into a high value added economy. 
 
Keywords: Foreign Direct Investment, Export-led Growth, FDI-led Growth, 
Comparative Economic Analysis, Policy Recommendations 
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Abstract 
 
The Bivariate Integer-valued auto-regressive model of order 1 (BINAR(1)) is a popular class of 
observation-driven models that is developed by extending two INAR(1) processes with 
correlated innovations. In the existing literature, BINAR(1) models are mainly categorized into 
three main subclasses. In the first group of BINAR(1) models (BINAR(1)M1), the current time 
series random observation in each counting series is related with its previous-lagged 
observation and with its corresponding innovation terms wherein the pair of innovations is 
inter-related (Pedeli and Karlis, 2011). In the second subclass (BINAR(1)M2), in addition of the 
correlated innovation series, each counting series is related with its previous-lagged observation 
and with the previous-lagged observation of the other counting series, thus making the 
dependence between the series unconstrained (Pedeli and Karlis, 2013). Whilst, in the third 
category (BINAR(1)M3), the structure of the bivariate process is similar to BINAR(1)M2 except 
that there is no dependence between the innovation terms (Ristic et al., 2012 and Nastic et al., 
2016). In recent papers by Ristic et al. (2012) and Nastic et al. (2016), it is illustrated, through 
simulation experiments, that BINAR(1)M3 is practically more reliable than BINAR(1)M1 and 
BINAR(1)M2 since yielding better Akaike Information Criterions (AICs) and superior Root 
Mean Square Errors (RMSEs) . 
 
However, up to now, these BINAR(1)s have only been developed under stationary moment 
conditions with the innovation series following the one-parameter probability distribution 
notably the Poisson or Geometric marginal. The BINAR(1)s with Geometric innovations are 
rather meritorious over the other BINAR(1)s since they may be used for modelling over- 
dispersed series but along with, they present an important limitation. In fact, the models are 
only suited for series of same level of over-dispersion. This paper attempts to overcome these 
shortcomings through developing non-stationary BINAR(1)M3 under Negative Binomial (NB) 
innovations with varied levels of over-dispersion. In this process, we assume the innovations to 
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follow marginally the NB model with different over-dispersion indices and in view to induce 
the non-stationarity, the link predictor function in the innovations is specified via some-
dependent covariates. 

The development of a such BINAR(1) model requires constructing the INAR(1) process under 
some random thinning procedures. As compared to Poisson INAR(1)s (Mamode Khan et al., 
2016), we assume, for the above model, that the thinning coefficient is randomly Beta- 
distributed (See McKenzie, 86). Besides, as illustrated in Pedeli and Karlis (2013), the marginal 
distributions of the counting series under BINAR(1)M2 or BINAR(1)M3 have a rather complex 
structure while remarkably they exhibit over-dispersion. In fact, these authors assumed that 
their pairwise innovations were bivariate Poisson (Kocherlakota and Kocherlakota, 2001) and 
yet obtained their counting series to follow marginally the four-parameter Hermite distribution 
under stationary condition, thus showing mild or low over-dispersion. Hence, it is expected 
under NB innovations, the marginal distribution of the counting series may be difficult to 
identify particularly under the non-stationary moment assumptions. 
 
In terms of the inference procedures, the Conditional Maximum Likelihood Estimation 
technique (CMLE) or the Conditional Least Squares (CLS) are the two most commonly used 
estimation approaches in estimating the model parameters in the bivariate processes. It is worth 
mentioning that CMLE, as expected, yields estimates with lower bias as illustrated in Pedeli and 
Karlis (2009) but poses some computational challenges in BINAR(1)M2 and BINAR(1)M3 
(Nastic et al., 2016) due to the cumbersome likelihood function. Further complications are 
expected in the proposed BINAR(1)M3 due to the huge number of parameters to be estimated 
that include the regression, over-dispersion effects and the serial and cross dependence 
parameters. To avoid any computational shortcomings, we propose to construct a pseudo-quasi 
likelihood approach based on a robust working auto-covariance structure to conduct the 
estimation procedures. To assess the performance of the estimation technique under small and 
large time size and under different combinations of the dependence parameters, some Monte 
Carlo simulation experiment are envisaged. 
 
 
Keywords: BINAR(1), Over-Dispersed, Negative Binomial, Quasi-Likelihood 
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Abstract 
 
Reflecting the ongoing enthusiasm on regional integration, literature is swamped with 
empirical studies investigating whether higher level of regionalism is associated with 
higher economic growth for member states who are party to an agreement. However, 
there have been only few recent empirics focusing on Sub-Saharan African. This paper 
contributes to the literature by providing a detailed analysis of the impact of regional 
integration on economic growth of member states who have signed the SADC and 
COMESA trade protocols. An augmented endogenous growth model is estimated using 
data collected on 26 member states of the two blocs over a period of 21 years, from 1995 
to 2015. The results reveal that both trading blocs have had a positive and significant 
effect on the growth rate of their members. However, overlapping membership has a 
negative and dampening effect on growth. A “vertical integration framework” at the 
level of Eastern and Southern Africa (ESA) is thus proposed, where countries specialise 
and export products in which they have the highest revealed comparative advantage 
 
Keywords: Economic Growth, Regional Integration, Vertical Integration, SADC, 
COMESA 
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ABSTRACT 
 

Non- Governmental organization (NGO‟ s) are private voluntary organizations, not for 
profits that function as “Moral Entrepreneurs” selling ethical ideals and standards. 
They have played major role in solving social and environmental issues from driving 
inter government negotiations, to regulation of hazards waste and elimination of 
slavery. With Corporate Social Responsibility (CSR) being made mandatory in the form 
of Section 135 of the Companies Act 2013, corporates have now begun to recognize CSR 
as a core activity, and are looking to find innovative ways to effectively utilize their CSR 
fund. This has brought to the fore the role that NGOs and other implementing agencies 
can jointly play along with corporates in order to achieve what is known as collective 
impact. This paper would discuss about the modes in which NGOs collaborate with 
corporates for implementation of their CSR programmes, with special reference to 
Saraswathi Educational and Charitable Trust, Bangalore. Saraswathi Educational and 
Charitable Trust started in the year 2010 at Mathikere and Nagarabhavi, Bangalore is 
running a Charitable Trust under "ASHRAYA" Scheme to provide Food, Education, 
medical assistance and also Shelter for 40 poor incapable orphan and child labour 
children. Initially to begin with the Trust had only two children. The Trust’s initial 
funds pooled by the Trustees amounted around Rs. 2 Lakhs. The Trust is responsible of 
keeping children with providing food, clothes, education and health. It is striving hard 
for the development of children by expecting generous financial help and co-operation 
from the public to implement the program honestly. They comply with "Indian Trust 
Act "80" G". The prime focus of this paper would be on the collaborative projects that 
Saraswathi Educational and Charitable Trust, Bangalore, undertaken as a part of their 
CSR initiatives. 
 
Keywords: Corporate Social Responsibility, Non Governmental Organizations, 
Collaborative projects, CR initiatives, Collective impact  
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Abstract 
 
The employment challenge is growing in prominence in both national and international 
development agendas of countries worldwide, irrespective of their level of 
development. Employment provides income to satisfy the basic necessities, empowers 
citizens, increases social cohesion and helps alleviating poverty (Lugo, 2007). Policy 
makers believe that creating jobs for the unemployed helps people earn an income and 
lift them out of poverty and hence contributing to inclusive growth. Globalisation, 
however, has increased the volatility of employment and has decreased the bargaining 
power of workers (Rodrik, 1997). Indeed, the recent economic crisis has spilled over to 
affect the global economy at all levels, affecting firms and employment and 
subsequently social cohesion (Council of European Municipalities and Regions, 2009). 
 
Achieving sustainable growth is perhaps more relevant for the Sub-Saharan African 
region (SSA), where despite a decade of unprecedented economic growth averaging 5.5 
percent between 2004 and 2015, growth has been extremely unequal and narrowly 
concentrated in only a few sectors and areas. Even if growth has been on an upward 
path in SSA, only a small percentage of the Sub Saharan Africans may in fact be 
benefiting from this growth (Arndt et al. 2016). The road ahead is not going to be easy 
since most of its economies are still dependent on the utilisation of natural resources. At 
the same time SSA also struggles with several problems such as high population growth 
with more and more youth entering the labour force each year; natural resource 
depletion and diminutive role of industrialisation. 
 
There is urgent need to ensure that the economic growth translates into employment 
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opportunities and poverty reduction for majority of the Africans. This study therefore 
probes further into the employment situation by assessing the potential impact of the 
sustainable development on job growth in SSA. Economic theories and previous studies 
have identified various causes of employment such as taxation (Scarpetta, 1996) and 
unemployment benefits (Bassanini and Duval, 2006). This study considers another 
factor impacting on employment level: sustainable development, which is more 
pertinent to African countries as they are highly dependent on natural resources and 
agriculture for their basic income. 

Furthermore, the analysis is extended by exploring into the determinants of 
employment levels by considering the stages of development of countries in SSA. With 
globalisation, there has been a major shift from the agricultural to manufacturing and 
finally to servicebased economy across many nations. Africa is an exception as it has 
been a tale of structural change without industrialisation (Carmignani and Mandeville, 
2014). Therefore, the nature of the employment problem is substantially different in SSA 
as Africa has mostly skipped theUoM Research Week 2017manufacturing phase and 
shifted directly to service. This makes Africa a unique case study and investigating 
determinants of employment in SSA with particular emphasis on sustainable growth is 
indeed timely from a policy perspective. 
 
A deeper understanding of the key determinants of gender equality in employment in 
particular for youth employment in SSA is crucial for implementing effective policies to 
make the labour market of SSA more inclusive. SSA is an interesting case study on 
determining the factors leading to employment since Africa has the largest “youth 
bulge” inthe world and the number of youth is expected to grow. Given this, the 
relationship between employment levels and sustainable growth is also analysed by 
disaggregating employment data into female employment and youth employment, thus 
allowing for an investigation from the gender perspective. 
 
The study uses econometric techniques where employment is used as the dependent 
variable and explanatory variables include trade openness, investment and economic 
growth from 1990 to 2015. To capture for sustainable economic growth, environment 
indicators such as renewable energy consumption and total greenhouse gas emissions 
are included. Data for the 48 countries is obtained from World Development Indicators. 
Generalized Method of Moments is used as it takes into account both individual-
specific heterogeneity and potential endogeneity of regressors. 
 
This study provides a critical overview of the labour market in SSA across different 
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perspectives, namely regional, sectoral and gender. Understanding labour outcomes in 
SSA guides better informed policy-making as to the type of policies for sustainability of 
opportunities to increase employment especially as regards the adoption and 
promotion of sustainable growth policies. 
 
Keywords: Employment, Sustainable Growth, Gender, Youth, SSA 
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Abstract 
 
This thesis deals with the pertinent question centering immigration, being whether 
immigration has an adverse impact on the receiving economy. In light of the latter, a 
time series econometric estimation approach has been adopted to test the impact of 
immigration as well as increased geographical mobility of labour on the United 
Kingdom’s labour markets for the period 1990 to 2015. The UK has been chosen as 
country of preference for this study given that in the recent advent of the Brexit, 
immigration and freedom of labour mobility have been highlighted as paramount 
factors influencing the leave campaign. 

This thesis presents various aspects of immigration, such as the various underlying 
theories of migration, the theoretical and empirical studies carried out on immigration 
for various countries with various timelines. An overview on immigration in the UK is 
also done, illustrating the various trends of migration over the years and the types of 
migrants that have incorporated the UK. Over the past years, the composition of 
migrants in the UK have shown that migrants who are better educated than their native 
counterparts tend to work in less-skilled jobs. Moreover, the occupations that migrants 
have tend to be low skilled jobs, which further reinforces that immigrants are not 
substitutes but have rather helped to fill the gap of jobs that natives are unwilling to 
work in. 

In terms of methodology, this thesis adopts an unemployment model as a proxy for 
determining the impact of immigration on the UK using variables such as gross 
domestic product growth, immigration, inflation rate, foreign direct investment and 
gross fixed capital formation. The variables are subsequently tested for stationarity to 
curtail the possibility of spurious regression results followed by a test of cointegration 
to ascertain whether the variables have a long-run association and finally the Error 
Correction Model. The Augmented Dickey-Fuller and Philips Perron test are used to 
test for stationarity while the Johansen test is used for cointegration purposes. 
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The tests yield the results that all the variables are stationary at first difference and that 
they are cointegrated on the long term. The Error Correction Model illustrates that the 
expected relationships between the response and explanatory variables conform to 
economic theory. Pertaining to the core independent variable in the model, which are 
the immigration inflows, the results show a negative coefficient which illustrates that 
there is a complementary relationship that exists between migrants and unemployment, 
which indicates that immigrants reduce unemployment, which is a result consistent 
with various studies. UoM Research Week 2017 

The study illustrates that immigrants reduce unemployment in the UK, but other 
studies show the opposite where migrants increase the unemployment rate. The studies 
on immigration and its impact on the receiving economies are mixed and tend to be 
subject to time and place as well as the estimation methods used. The impact of 
immigration is not only limited to unemployment but can be extended to wages and 
employment rates. The labour market is characterized by numerous factors and some of 
which do not have an appropriate proxy hence limiting scope of the study. Moreover, if 
the Brexit is set in motion, the immigration policy for the UK may be severely affected, 
rendering past studies obsolete and not appropriate for empirical purposes. 

 
It becomes important to point that the greatest impact of immigration may perhaps be 
on people’s minds and opinions as evidenced by the polls and the negative impacts are 
not strongly founded. It remains of utmost importance to bring the empirical evidence 
in the limelight because the leave campaign of the Brexit was primordially based on the 
adverse view of immigration, which was in fact not the case. Had the general mass 
understood the true implications of immigration, the vote for the Brexit could have 
been avoided. Thus, it is important to properly channel the empirical evidence to the 
general mass. 
 
 
Keywords: Immigration, Unemployment rate, United Kingdom, Brexit. 
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Abstract 
 
This paper aims to explore the relationship between politeness and laughter in social 
interactions. The case study is supported by Brown and Levinson’s Politeness Theory 
(1987) which conceptualises politeness as a redressive action used by individuals to 
maintain a good relationship and smooth running of conversations. Brown and 
Levinson (1987) have borrowed Goffman’s idea of face (1967, cited in Brown and 
Levinson, 1987) to shape their argument on the ways individuals make use of politeness 
while interacting. Goffman (1967) explains every individual has a face which s/he 
either wants to protect or to flaunt to earn the good opinion of others. In an ideal 
situation, speakers and hearers will rely on each other for not challenging each other in 
a face-to-face conversation. Therefore, Brown and Levinson (1987) come up with the 
argument that the use of politeness is one strategy to maintain the face with means such 
as paying each other compliments or to show respect. In different situations, politeness 
can also be used to redress the face of someone when s/he has been confronted to Face 
Threatening Acts such as insults or contextually inappropriate jokes. 
 
In line with the above, my investigation was based on a local radio show “15-18” which 
is aired during weekdays in Mauritius. “15-18” is about people participating in games 
and hoaxes that are organised by the radio host. The data obtained was recorded over a 
period of two weeks and was followed by the selection of small portions to analyse in 
the research. This study engages with an in-depth analysis of the nature of laughter as a 
device to mitigate hitches and glitches, as a form of positive politeness and its co-
occurrence with code switching. The findings demonstrate that the participants and the 
radio host laugh to mask embarrassment after committing hitches and glitches during 
the conversation. Laughter is also viewed as a form of positive politeness used to 
appear congenial and to create affiliation so that there is no awkwardness present when 
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a Face Threatening Act is perpetrated. Moreover, it is observed that laughter is a means 
for group inclusion and bonding. Code switching is also shown to co- occur with 
laughter when the interactants are heard switching to a particular language which can 
be their mother tongue or any second languages. The purpose of switching to another 
language is to render the committed Face Threatening Acts more effective provoking 
laughter which in turn dissipates the tension. However, this study also offers a critique 
of Politeness Theory (Brown and Levinson, 1987) since it is not always applicable and is 
dependable on the individuals and the choice they to utilise politeness as a strategic 
device or not. Thus this study somehow reveals that the role of laughter in a 
conversation can have many-fold than being linked to politeness. In addition, in a 
departure from Politeness Theory (Brown and Levinson 1987), this study also shows 
that laughter can be triggered by nervousness and by incongruity. Finally, my data 
establishes that one of the roles of laughter is to act as a redressive device to ensure a 
cordial conversation yet its function is not only limited to politeness. 
 
Keywords: politeness theory, face, laughter, local radio show, code switching 
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Abstract 
 
Briar Rose, best known as Grimm’s Brothers “Little Briar Rose” (1812) or Sleeping 
Beauty, is a Princess awaiting rescue from a Charming Prince. The choice of using the 
horror fantasy film “The Curse of Sleeping Beauty” (Reginald Toe: 2016) is to 
investigate significant shifts from the former versions of Sleeping Beauty. This research 
aims at reading significant shifts in Reginald Toe's “The Curse of Sleeping Beauty” 
(2016) from the theoretical perspective of the postmodern to make a parody of Briar 
Rose's former dormant self. This study has the objectives of first using one postmodern 
feature to present Briar Rose, second differentiating the fantastic and the parody in 
Briar Rose and third appropriating historical fairy tales to vest Briar Rose with agency. 

 
My methodology is premised upon a definition of the postmodern conceived as an 
engagement to “compete” (Aurell: 2015, p.145) with the historical Sleeping Beauty 
fairytale genre to direct in a new form. My argument is that competing with history 
enables the film to appear new through parody. The choice of the word parody is to 
achieve the effects of “a bitextual synthesis” which is a “sophisticated genre,” to cite 
Hutcheon (1985, p.33). For this achievement, the film presents a new form of Briar Rose 
in competition with her historical forms. I argue that parody becomes a postmodern 
feature when Briar Rose competes with her initial character. To analyse Briar Rose, I 
engage with Pike's idea that the fantastic and the parody “thrive in contradiction in the 
postmodern text.” (2001, p.11) Similarly, I opine that the fantastic element in Briar Rose 
recontextualises her with her historical versions while her parodied version 
decontextualises her in the film. Fantastical historical versions of Sleeping Beauty3 
along with recent filmic representations4 of the latter have delineated Briar Rose or 
Sleeping Beauty in a comatose condition without any agency. My interest in “The Curse 
of Sleeping Beauty” is to investigate on how Briar Rose manages to surpass previous 
conceptions 
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3 Written narratives of the fairytale “Sleeping Beauty” date back to “Sun, Moon, and 

Talia” by Giambattista Basile (1632), “La Belle au Bois Dormant” by Charles Perrault 
(1697) and “Little Briar Rose” by Grimm Brothers (1812) 

 
Filmic narratives of the fairytale “Sleeping Beauty” date back to “Sleeping Beauty” 
(2011) by Julia Leigh, “Sleeping Beauty” (2014) by Casper Van Dien, “Maleficient” 
(2014) by Robert Stromberg of lack in agency using Gulhan's research on “appropriating 
allegories [as] not mere explicatory tropes.” (2016, p.1019) 

 
The film's sequence arrangements are competing narratives. Experiencing dreams on 
the background and going on a quest on the foreground to fulfil those dreams of 
“happily ever after” with Briar Rose, Thomas Kaiser clings to his fairytale 
representation of Sleeping Beauty's historical narrative. Characteristic to the 
postmodern competing quality, the eponymous title “The Curse of Sleeping Beauty” is 
dual in meaning. Dual is the curse of Briar Rose's “thousand years” (01:42:18) sleep and 
her want of bringing the world in chaos. Differentiating the fantastic from the parodic, 
the fantastic dormant character of Briar Rose undergoes significant shift from that of a 
Princess in a hibernated coffin to a dream manipulator and an Evil Princess in the film. 
Parody achieves a postmodern flair while transgressing the traditional fantasy. The film 
setting presents horror when the awake Beauty becomes horrifying, surrounded by 
black smog and the Veiled Demon unveils herself as the protector (01:35:47) of the 
world. Briar Rose acts as an agent who takes initiative by giving regular hints to 
Thomas about how to awaken her in the “physical world” (00:28:25) and lets go of the 
being forever and ever happy myth with Thomas. She asserts herself as “a curse and a 
blessing” (Clive Kaiser's letter to Thomas, 00:28:25) She is a blessing as she enacts the 
Princess wanting to be rescued by Thomas and she is the curse for Thomas' bloodline 
and the world. She also brings the curse of sleep to her advantage in Thomas' dreams to 
get the blessing of being awakened in the physical world. Briar Rose emerges as a 
powerful character that redeems her earlier passive versions by actively taking 
initiatives at several instances in the film. 
 
Keywords: postmodern, parody, historical, fantasy, agency 
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Abstract 
 
Scholarship on the Creole community in Mauritius has largely centered on the social, 
cultural, economic and political marginalization of the Creoles within the nation. The 
creative ways through which the Creoles attempt to circumvent their marginal status in 
Mauritian society have, however, received scant academic attention. Using interview 
findings from 30 young educated Mauritian Creole men and women between the ages 
of 18 and 25, this paper explores the fraught relationship between the Creole youth and 
their putative ethnic label and aims to identify some of the ways through which they 
transcend experiences of negative stereotyping in their everyday lives. 
 
The nexus between ethnic identity and feelings of shame has not been studied in the 
case of young Creoles. This paper probes this issue by foregrounding the racist and 
exclusionary ways in which the label, Creole, is deployed by non-Creoles in Mauritius, 
and hence argues that ethnic labels so long as they are imposed on people and/or carry 
pejorative semantic baggage effect a form of subordination that highlights the power of 
those conferring and speaking those labels. Drawing on Butler (1997) and other 
scholarly perspectives on names and the act of naming, this paper argues that the ethnic 
label, Creole, functions as a racist designation in Mauritius, imputing to those identified 
and hailed as ‘Creole’ a constellation of stigmas and hence leaving them to negotiate 
their place within society through ‘shame-avoidance’ tactics. This paper posits that 
Creole identity is shaped through the same shame/pride binary that informs LGBT 
identity and finds similarities between the ways in which young LGBT people and 
young Creoles ward off experiences of marginalization resulting from derogatory 
interpellative calls and how they position themselves in society. According to the 
findings of this paper, young Creoles, mostly men, invoked their identities within a 
post-ethnic register as part of an attempt to reconfigure the term, Creole, as a marker of 
national identity but the endorsement of post- ethnic discourses ends up turning them 
amnesic about their own marginalization in Mauritian society. Others favoured their 
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religious ascriptions as part of their struggle to transact their intelligibility and avoid 
being stigmatized. A slim proportion of Creole women admitted to having occasionally 
taken advantage of their misleading phenotype in order to pass for non- Creole and to 
circumnavigate the oppression of the ‘black body’ that is eventuated through the label, 
Creole. Following Butler (1997), the paper thus contends that though the injurious label, 
Creole, appears to stymie the agency of the ones it hails, it also paradoxically 
inaugurates them as subjects in speech who use language to defend themselves against 
the offensive call and thereby to secure recognition. This paper will also discuss the 
ramifications of these strategies.including how they close down opportunities for 
corrective measures to be taken at the level of policy that would ensure better 
conditions for Creoles in Mauritius. 
 
Keywords: Ethnic label, creole identity, shame/pride, post-ethnicity, passing. 
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Abstract 
 

In film watching, identification with the characters facilitate the connection to the 
actions developing on screen. Talking to the characters while viewing a film or crying 
during tragic scenes have become a common occurrence. This connection is raised to a 
higher degree in the event of game playing. Through the convenient juxtaposition of an 
element of control and carefully systematized and synchronized graphic rendition of a 
narration, games offer increasingly tangible alternate realities to players (Mayra, 2008). 
Games become platforms of interaction between players and in-game narratives, 
allowing for a shift from narrative as representation to narrative as performance (Buse, 
1996, p.167). Focusing on the survival horror genre and taking Kojima’s Playable Teaser 
or P.T (2014) as a case study, this project attempts to dissect the relationship between 
the player, the spatial reality proposed by the game, the character that the player takes 
control of, and the monster. 
 

Horror games have evolved in the postmodern context to simulate fear in a very 
intimate manner within players. With an expert manipulation of psychological inner 
fears, achieved through meaningful gameplay and graphic design which prompt the 
blurring of barriers between the real and the virtual, this new generation of horror 
games has the capacity to involve players in the narrative in ways which are not 
possible in the occasion of film watching. This increasing connection thus deploys 
certain identity issues involved in the horror gameplay. The merging of the player and 
the character melt into the monster to culminate into the experience of fright. These 
identity transactions are analysed with various postmodern concepts as a backbone. 
Baudrillard’s (1983) Simulacrum and his conceptualization of the hyperreal are utilized 
as the main theoretical framework in conjunction with theories of schizophrenia and the 
works of Bernard Perron. 
 

Consequently, the merging of spaces also develops into a primary concern in the 
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process of the analysis with regards to the selected game. 
 

P.T (Kojima, 2014) is the acronym for Playable Teaser, a short, psychological 
horror game released by Hideo Kojima in collaboration with Guillermo Del Toro as a 
teaser for the new instalment of the Silent Hill franchise, entitled Silent Hills (IGN, 
2014). Upon release, the game received high ratings and was declared a turning point 
for horror games by various press bodies (Gamesradar, 2016 & NAVGTR, 2014). 
However, as the Silent Hills Project was dropped by Konami seven months after the 
release of the trailer, P.T (Kojima, 2014) was completely.removed from the network. 
Years after its disappearance, P.T (Kojima, 2014) still remains a subject of deep interest 
for players due to its innovative approach and its impact on the development of the 
horror game genre. 
 
“Watch out. The gap in 
the door… It’s a 
separate reality. 
The only me is me. 
Are you sure the only you is you?” (P.T, Kojima, 2014) 
 

The above are a series of sentences which appear in a black background on the 
opening screen of P.T. (Kojima, 2014). The ways in which the game blurs the boundaries 
between the worlds that are intertwined in the gaming experience and traps the player 
in a web of complex hyperrealities are diverse. The juxtaposition of spaces, the collapse 
of spaces and the merging of dimensions through the audio constitute the discussion of 
the spatial manipulations developed in P.T (Kojima, 2014). 
 

This project thus explores the postmodern and psychological impacts of this new 
genre of horror game through a three-part analysis which ultimately defines P.T 
(Kojima, 2014) as a game which “plays the player” (Perron, 2005). 
 
Keywords: Identity, Spaces, Horror Games, Postmodernism. 
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Abstract 
 
There are numerous factors that impinge on second language learning (SLL) and 
foreign language learning (FLL). The importance of age is highlighted by Collier (1988) 
who claims that successful language learning depends on age. Researchers such as 
Bernaus (1995) have pointed out that teacher/teaching methods are factors affecting 
second language learning. Gomleksiz (2001) claims that second language acquisition is 
influenced by factors such as the level of cognitive development, socio-economic and 
cultural background, and the ability to acquire a language, age and motivation of the 
learner. Gardner (1985, 2005) avers in his Socio- educational Model that “there are two 
primary individual difference variables involved in language learning…ability and 
motivation”. Along the same lines, Dornyei (2010), echoing Collier’s (1988) assertion, 
claims that there are 2 types of variables which are considered as shaping SLA (second 
Language Acquisition). They are affective variables and cognitive variables. Affective 
variables are variables such as motivation and attitudes towards the language. 
Cognitive variables, in this case, refer to language aptitude. In my study, I have 
assessed the relationship among Norton’s (2011) concept of identity, different forms of 
motivation and proficiency level of students in English. Research on motivation has 
underlined how a high level of motivation is linked to successful language learning. For 
instance, Li (2006) carried a research, among four Chinese students who had gone in the 
UK for further studies, to assess the impact of motivation. His research revealed that as 
the four Chinese students were motivated to learn English, they successfully managed 
to develop their proficiency in English. Ghanea, Pisheh and Ghanea (2011) did a 
research on 128 undergraduate university students involving 64 males and 64 females 
majoring in English as a foreign language from Shiraz Azad University. A language 
proficiency test was used to gather information about the students’ literacy 
development. Their student revealed that there was a strong relationship between 
motivation and proficiency level in English. Berwick and Ross (1989) conducted a study 
on a group of 90 first-year Japanese students to know what motivated and with what 
kind of motivation were the students characterized. He found that the students were 
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instrumentally motivated to learn English. This was so because the students needed to 
succeed in the clearance exams in order to secure a seat in a university. However, even 
after the clearance exams were over the students were motivated when actually it was 
expected that their motivation would decline. This may underline the dynamic aspect of 
motivation. The dynamic aspect of motivation was also considered for my comparative 
study. The group that I targeted for my research were students of form 4. Students from 
schools reputed for having students who fared very well and not very well in English 
were considered. In total, 220 students were given a questionnaire. The questionnaire 
comprised of statements from which their level of.motivation, their perception of their 
teacher and mark for the form three nation exams were obtained. Also, from the 
questionnaire survey data about different forms of motivation were obtained. The 
research revealed that high marks did not necessarily imply being highly motivated. In 
the same manner, low marks did not necessarily tally with low motivational level. 
 
 
Keywords: second language learning, foreign language learning, motivation, 
instrumental motivation, identity 
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Abstract 
 
Different world views regarding the human relationship with environment and our 
conduct to it are in practice among the world communities out of which 
anthropocentrism, biocentrism, cosmocentrism and spiritual ecology are worth 
mention. These ideologies about our position and conduct with nature are chiefly 
divided into three according to the ontological and methodological approaches of them: 
first providing nature outside humans as having only utility value, second as having 
only existence value and the third as having both utility and existence value. These 
perspectives are based on the alternatives of giving highest importance to human 
beings as superior to environment or as evaluating both as same value. No doubt 
classical Sanskrit texts give proper place to all these values and perspectives about our 
relation to the surroundings and define our obligations and responsibilities to the 
nature. The great Sanskrit scholar Kalidasa has well pictured not only the elements of 
nature but our conduct to it as well in his works. 
 
My research is confined to the very popular epic of Kalidasa entitled Raghuvamsam. 
Kalidasa is known as the Shakespeare of India and is unique from others for his similes 
(upama Kalidasasya) having reference not only to the elements of nature but to our 
conduct to them. So far volumes and volumes have been written on Kalidasa’s poetry 
and scholarly works have been done on literary excellence of his similes. Even some of 
the works in Sanskrit and Hindi Languages are available that confine their study only 
to the elements of nature as used in his epics. This is perhaps, the first project that 
undertakes the study of his similes therein the Raghuvamsam and his other works, and 
evaluate Kalidasa’s view about the environment and also to our conduct to it as 
presented to them .The work evaluates as to how his outlook about the environment is 
different from the popular views. Attempts have been made in the present work to 
work out that Kalidasa gives utmost importance to the nature as evidenced by the 
similes; for him, there is no difference in between the nature inside and outside. 
 
The discussion on bio-ethical issues, natural environment, literary excellence and 
spiritual environmentalism of Raghuvamsam in the present work is useful not only for 
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the scholars but also for the common men to make them understand how to treat the 
nature and thus the present study has a great social importance and utility as is 
concluded in the conclusion. The study of Kalidasa’s similes in Raghuvamsam is 
studied, examined and evaluated in the symmetrically arranged seven chapters of the 
present work. The work culminates in spiritual environmentalism of Kalidasa. 
Descriptive,.analytic, critical, philological, evaluative, comparative and qualitative 
research methods have been used to study Raghuvamsam. Kalidasa’s view on spiritual 
environmentalism is well settled in the Vedic and Agamic texts where the worship of 
nature is given high importance. Kalidasa in his Raghuvamsam has given a concrete 
shape to this view of environmentalism through the heroic story of the epic 
Raghuvamsam. The thesis observes that the all-round progress and cultivation of 
humans are based not on the collection of achievements of mundane property and 
prosperity but on our conduct that treats nature as revered. 
 
Kalidasa views nature as awareness. The awareness of nature and the human sensations 
and awareness can be proportioned best only through similes and our conduct to the 
nature can best be represented in the spiritual perspective that Kalidasa has given. For 
this spiritual perspective the nature inside and outside is the same consciousness and 
therefore the nature outside is as venerable as the nature inside. 
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Abstract 
 
This research project considers the thematic framework used by Haruki Murakami in 
Sputnik Sweetheart (1999) with particular regard to its postmodern negotiations. The 
intellectual stance of the paper seeks to locate the narrative and thematic strategies used 
by Murakami within the literary agenda of postmodernism. Using theoretical premises 
by postmodern critics Jean Franҫ ois Lyotard and Jean Baudrillard, this paper seeks to 
analyse the author’s postmodern perspectives in connection with the Japanese literary 
tradition. The Japanese negotiation of postmodernism responds to the dynamics of its 
local milieu and advances to reassess the conventions of Japanese literary tradition with 
the aim to subjugate the cultural boundaries and enfold global ideologies within its 
literature, all while retaining the eclectic nature of postmodernism. Murakami proceeds 
with this very conviction in his writings, blending in them a cosmopolitan aesthetic. By 
adopting a contemporary writing style which bespeaks the consumerist Japanese 
society, Murakami sets the narrative of Sputnik Sweetheart in the realm of a 
postmodern Tokyo where fantasy and reality converge. The novel opens up as a tale of 
an ambiguous love triangle between K, Sumire and Miu. The narrative subsequently 
follows a familiar series of melancholy, loss, detachment, unrequited love and 
loneliness through a chain of events which constructs the story. In such circumstances, 
the urban space within which the narrative unfolds becomes a simulation of reality and 
problematizes identity formation. 
 
The vexed negotiation of identity in the narrative can be discussed collaterally with the 
concerns regarding Japanese identity post Second World War – a historical episode 
which caused Japan to revisit its association with Western ideologies, resulting in an 
attempt to recondition the essence of the Japanese society. The Tokyo subway sarin 
attack in 1995 is yet another experience which unsettled the concept of identity and 
culture in Japan as explored intensively in Murakami’s Underground: The Tokyo Gas 
Attack and the Japanese Psyche (2000). The problematic discourse of identity is 
translated as the postmodern alienation in the novel and is discussed in parallel with 
the urbanity and cosmopolitanism present in the fiction and attempts to identify its 
effect on the main protagonists, with particularity to Boku or the ‘Murakami Man’. The 
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problematic sexual identity of the female characters is also considered in line with the 
postmodern nature of the novel. Murakami’s documentation of sexuality transcends 
physical peripheries, representing it as an incorporeal concept – a speculation ventilated 
in most of his novels including Norwegian Wood (1987) and Kafka on the Shore (2002). 
 
Alongside situating Murakami’s novel within these critical postmodern perimeters, this 
paper.takes a look at the eclectic concept of postmodernism. Postmodernism, in all its 
grandeur, goes.beyond the limits of what is considered as normative. Defining the 
concept of postmodernism can be intricate for it rebuts the very notion of the definite 
and conventional. Far from establishing a guiding philosophy of its own, 
postmodernism can be substantially viewed as a doctrine which causes unrest in the 
stability of other previously predominant theories and their claim of being 
representations of truth, meaning and rationality. In a supposed endeavour to outrun 
the aesthetics of modernism, postmodernism sets out to redefine parameters which are 
part of the social construct within which it operates. Hence, postmodern beliefs tend to 
differ in accordance to the sociocultural dimensions amid which it is in effect. 
 
Apart from the analytic studies of Lyotard and Baudrillard, this research also takes into 
account the critical findings and standpoints of Jameson, Nash and Stretcher to 
substantiate the arguments presented throughout this paper. Through a critical and 
thematic analysis, this research deduces that the postmodern negotiation in Sputnik 
Sweetheart bespeaks the alienation, hyperreality and desolation of the Japanese society. 
Following a systematic structure, the research project first outlines the theoretical 
frameworks sustaining the study, then proceeds toward an analysis of the novel in 
accordance with the critical literature and finally wraps up with due understanding that 
Sputnik Sweetheart offers the reader a frenzied escapade into Murakami’s postmodern 
arena. 
 
Keywords: Postmodernism, Japanese literature, Haruki Murakami, ‘Hyperreality’, 
Simulation, Identity, Cosmopolitanism, Postmodern alienation, Boku. 
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Abstract 
 
This research paper examines a Mauritian housewife’s engagement with digital 
literacies as mediated by YouTube for everyday activities like cooking and recipes. The 
objective of my study is to demonstrate how literacy practices and in the case of my 
informant, digital literacy practices, are embedded in a person’s daily life as she makes 
meaning throughout her daily activities. Drawing from Street (1984) who argues for an 
ideological view of literacy where literacy is conceptualized as consisting of far more 
than a set of decontextualized and technical skills learned in a formal and academic 
setting, I aim to show that literacy practices are not limited to the school setting only 
and that a person can maintain and expand her literacy knowledge within the home 
environment through mundane tasks like cooking and recipes. 
 
This study is grounded in theories of New literacy Studies (NLS) and Digital literacies. 
Scholars working under the New Literacy Studies approach to literacy favor a socio-
cultural approach to the study of literacy and literacy practices as they believe that 
literacy is far more than the mental process of encoding and decoding print based texts. 
According to key NLS theorists such as Heath (1983), literacy practices involve the 
understanding of how literacy is used in a multitude of socio-cultural contexts by a 
writer/reader during the latter’s meaning-making processes. This research paper is 
anchored in the conceptual framework known as the ‘Digital Turn’. As digital ubiquity 
has permeated and altered the nature of literacy and literacy practices, the classic 
definition of NLS of literacy was extended to being a socially mediated practice that 
shapes and is shaped by new technologies. Literacy practices in the Digital Age extend 
far beyond linguistic features to a combination of videos, audio, images and hypertext 
links to convey meaning. 
 
For my case study, I adopted an ethnographic approach to data collection. The 
participant for my research was Charmin, a housewife in her early forties, who left her 
secondary studies midway due to personal constraints. I found Charmin suitable for my 
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study as she was in the initial stages of her digital literacy learning process when I 
started observing her. The data were collected over a duration of three months in my 
informant’s home environment after having obtained the formal consent from my 
participant and her family members. The data collection methods were participant 
observation and semi structured interview. For the data analysis, all data collected were 
transcribed and the field notes and responses from the interview sessions were 
reviewed several times in order to look for recurrent patterns and overarching themes 
emerging from the data gathered. The data were then classified under different sub 
themes and the ones with the richest data compilation were selected to draw 
conclusions from and be developed for the analysis section. 

The findings revealed that my informant’s involvement with digital literacies on 
YouTube resulted in the development of multimodal competencies as she had to move 
from traditional literacy tools to digital tools in order to practice her digital literacies on 
YouTube. When browsing through recipes and cooking tutorials, Charmin had to 
consider the juxtaposition of the graphic, gestural and aural modes which had 
displaced linear and sequestial written text as the primary carrier of meaning. Thus, my 
informant had to develop multimodal proficiencies in order engage and actively 
participate on the platform of YouTube. Charmin’s engagement with digital literacy 
practices also resulted in a stronger sense of her identity as a Mauritian and also as 
someone who is skillful in the domain of cooking. The data also showed that Charmin’s 
family members played an integral role in scaffolding her literacy practices during the 
initial phases of her engagement with digital tools. 
 
My research thus suggests that in light of the technological advancements and the 
pervasive nature of digital literacies, it is necessary to implement courses on the 
utilization of digital tools and engagement with digital literacies with existing artisanal 
courses in our local community centres so as to empower individuals in the everyday 
life who can, in turn, promote their products on online platform to generate a revenue. 
 
Keywords: New literacy Studies, Digital Turn, case study, recipes, multimodality. 
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Abstract 
 

Multicultural Mauritius conjures up an image of ethnic multiplicity and difference. 
Most scholarly works have exclusively imagined the Mauritian nation in terms of 
ancestral origins (Eisenlohr, 2006: 3; and Prabhu, 2007: 70). Consequently, unlike Indo- 
Mauritians, Creoles are constructed as the marginalised community, devoid of any 
ancestral traditions (Eisenlohr, 2006: 3; and Prabhu, 2007: 70). Yet, Ananda Devi’s text, 
Ève de ses Décombres (2006), subverts such a representation of multicultural Mauritius. 
As Eriksen (2004:.mentions, cultural radicals attempt to weaken ethnic boundaries by 
promoting “creolization” or by arguing “along Marxist lines, the primacy of class over 
ethnicity”. Accordingly, in the novel, multiculturalism is problematised differently in 
relation to different spaces. In the case of the culturally creolised residents of 
Troumaron, marginality emerges from intersectionality of class and ethnicity. Thus, 
Devi engages with social class as a major divisive force as well as with the process of 
cultural creolisation taking place among the adolescents of Troumaron, thus 
undermining ethnic boundaries. Geraldine Pratt’s work on urban social geography is 
particularly useful throughout this essay (2008: 155). She defines the city as a “mosaic of 
spatially discrete and spatially bounded social worlds” where “identities are 
territorialized” and boundaries are drawn on the basis of “multiple grids of difference” 
(2008: 155). This paper explores the dilemmas of multiculturalism by focusing on the 
boundaries between Troumaron and the city of Port Louis and on the separation of 
Troumaron and the island. 
 
Indeed, Pratt’s claim that “material and cultural boundaries” permeate “multicultural 
spaces”- the essentially “dichotomized urban places”- clearly fits into the text (2008: 
165). Cultural boundary on the basis of social class, rather than ethnicity, brings about 
the spatial division of Troumaron and Port Louis. The novel portrays the city of Port 
Louis as a dominant and potent space that excludes and rejects the ghetto whose 
underprivileged inhabitants belong to the working class: “La ville [leur] tourne le dos” 
(13). It is through contact with the city that the adolescents foster their identity as the 
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marginalised destitute of the ghetto. While riding his bike fiercely around the streets of 
Port Louis, Clélio encounters the deeply entrenched economic inequalities that divide 
the ghetto and the city. His deliberate action of scratching a new car highlights his 
frustration of being poor. In this way, “grids of difference” (to use Pratt’s term) in terms 
of class become visible through border crossing. 
 
As this paper further argues, the absence of national identity amongst the inhabitants of 
Troumaron significantly worsens their sense of ‘outsiderness’ within the.putatively 
multicultural island. To Modood, “a sense of belonging to one’s country is necessary to 
make a success of a multicultural society” (2013: 139). The “grid of difference” (to use 
Pratt’s term) dividing Troumaron and the island of Mauritius is national identity. 
Pratt’s claim that identities are inevitably bounded and territorialized visibly applies 
here (2008: 155). Troumaron remains the excluded space whose residents are 
symbolically constructed as outsiders- “bann Troumaron”- devoid of any national 
identification with the nation. Lallmahomed-Aumeerally’s assertion that “Mauritius 
may be viewed as embracing multiculturalism as an ideology since cultural diversity is 
celebrated as intrinsic to national identity” (2015: 2) helps understand this dilemma. 
Accordingly, the process of cultural creolisation in Troumaron accounts for the young 
people’s lack of identification with the multi-ethnic island. The poor and culturally 
creolised space of the ghetto is juxtaposed with the prosperous and multi-ethnic space 
of Mauritius throughout the text: “…nous, les enfants de Troumaron, nous nous en 
fichons des religions, des races, des couleurs, des castes, de tout ce qui divise le reste 
des gens de ce foutu pays…” (104). Despite being Mauritians, the adolescents do not 
uphold a national identity, thus highlighting the ultimate dilemma of multiculturalism 
in Mauritius. 
 
Keywords: multiculturalism, class, city, national identity. 
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Abstract: 
 
The metamorphosis of the linguistic landscape (Landry and Bourhis, 1997; Ben-Rafael et 
al. 2006; Backhaus, 2007) of Port Louis can be attributed to its gradual evolution, 
following three successive waves of colonisation by the Dutch, French and British 
respectively, from a sleepy, coastal town to a bustling urban metropolis (Adey and 
McIntonsh, 2004). The capital and only city of the insular island of Mauritius, Port 
Louis, with its two main bus terminals, also acts as one of its main transport hubs, 
facilitating travel for approximately 40% of the population on a daily basis (Parry, 2011; 
Menon, 2004; Statistics Mauritius, Population Census, 2011). Buses – and to a lesser 
extent, taxis – being the primary modes of public transport in Mauritius, the bus 
shelters in Immigration Square (Port Louis North) and Victoria Square (Port Louis 
South) are routinely called upon to act as both geographical and linguistic 'transit 
points'. These enable speakers from diverse regional and sociolinguistic backgrounds to 
commute mainly from different residential areas which are, in some cases, still 
primarily rural to the urban and peri- urban spaces in Port Louis and Plaines Wilhems 
(Statistics Mauritius, Urbanisation, 2011). Of prime importance are students of primary, 
secondary and tertiary institutions of the island who, as the beneficiaries of free 
transport facilities, are some of the key users of the various bus shelters in both 
terminals and possibly also the chief contributors to the graffiti inscribed thereon. 
 
In the light of the above and in deference to the ephemeral nature of graffiti and wall art 
as forms of youth self-expression (Kallen, 2011), this study has opted for a synchronic 
approach by capturing pictures of graffiti inscribed on the walls of the bus shelters 
located in both bus terminals over a period of one month (from August to September 
2017). Following Pennycook (2011: 148), this project, views graffiti not as mere “dirt or 
vandalism” but instead as a powerful means through which “graffscaping” (ibid), 
through the adoption of various markers of youthspeak (Zimmerman, 2009), can be 
considered as an act of identity (Le Page and Tabouret- Keller, 1985), capable of 



 
Research Week 2017 

 

549 
 

  

functioning as both a stylisation mechanism and an externalisation of Mauritian 
youngsters' dynamism and creativity. Graffiti can, thus, provide an insight firstly into 
innovations at the level of orthography (for instance, the use of an etymological form of 
spelling the Kreol language and the significance of the choices of such graphemes) and, 
secondly, at the level of discourse (for example, the use of code-switching or the use of 
"anti-language" and "anti-politeness" strategies such as slang items; Halliday, 1978: 164-
182). Finally, it will show instances of language play and reveal the pragmatic 
consequentiality of the juxtaposition of the above-mentioned linguistic elements with a 
corresponding pictorial component. In this.presentation, I will argue that these graffiti 
are conscious acts of youth "participation in the construction of this urban face (visage) 
or landscape (paysage)" (Milon, 2002: 87) of Port Louis. 
 
Keywords: Linguistic Landscape, Multilingualism, Graffiti, Mauritius. 
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Abstract 
 

This article argues that in the absence of private television networks, a bona-fide film 
industry, and a thriving literary scene, privately-owned local newspapers are agents 
that actively disseminate queer-related narratives to the Mauritian population. The last 
decade has witnessed growing possibilities to access queer-themed international news 
and media through the internet, international news channels, and cinema among others. 
For instance, reports about the legalisation of same-sex marriage in the US in 2015 and 
increasingly wholesome portrayals of queer characters in popular films and television 
such as Moonlight (2016) which won the Oscar for Best Picture are indicative of a 
positive trend in the validation of non- heterosexual identities. Local occurrences such 
as the sensitisation campaigns for LGBT Rights carried by the Collectif Arc-en-Ciel, the 
rise in LGBT activism among the youth, the fight against HIV/AIDS and news reports 
about the social realities of the LGBT have conferred ‘substance’ to queer presence 
against a long-standing politics of tolerance through invisibility. Propelled to the 
forefront of public consciousness, these debates have elicited mixed reactions of 
support, condemnation, and indifference. In Mauritius, mainstream local newspapers 
play a central role in creating meanings about sexuality which in turn influence readers 
to negotiate them with their own sense of history, cultural practices, social institutions, 
and political views. In this paper, a qualitative approach is used in the content-analysis 
of above 100 newspaper articles from a period of 10 years (2007-2017). Classified under 
the labels ‘LGBT’, ‘gay’, and ‘trans’, the selected articles come from the online digital 
versions of four important mainstream newspapers namely Le Mauricien, L’Express, 5-
Plus, and DefiMedia. This paper offers a semiotic examination of these articles by 
interrogating the manner in which queerness is represented and talked about. Such a 
reading is offered with the implicit understanding that non- heterosexual identities 
have had no place in the nation-building process of Mauritius, and are still largely 
ignored by ongoing political agendas. The findings reveal that local newspapers have 
consistently attempted to vehicle positive and instructive information over the years 
through articles that often verge into sentimentality to reveal the life struggles of the 
LGBT. Despite this seemingly pro-LGBT agenda and growing public support, not much 
has changed in the last decade for members of the LGBT community. 
 
Keywords: Queer, LGBT, Gay, Trans, Mauritius, Newspaper  
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Résumé : 
 
Dans cet exposé il est question d’un groupe de musiciens qui a enrichi la langue créole 
par la création lexicale. Le groupe est Otentikk Street Brother plus connu sous 
l’acronyme OSB, dont les membres sont originaires de Plaisance Rose-Hill. Ils ont créé 
des termes et des expressions qu’ils ont intégrés aux textes de leurs chansons. Les 
locuteurs de Plaisance mais aussi d’autres endroits de Maurice emploient les mots et les 
expressions créés par le groupe OSB, qui se sont propagés à travers la radio et à travers 
une émission culturelle animée par l’un des chanteurs du groupe. 
 
L’objectif est de présenter un relevé des mots et expression qui se retrouvent dans le 
parler de ces locuteurs de Plaisance et d’ailleurs. Le fait d’employer ces mots et ces 
expressions relève d’un désir de s’identifier avec ses pairs et de se distinguer du monde 
des adultes. Dans cette perspective, le lexique relève d’un registre argotique, si l’on 
accepte la définition suivante de l’argot. Selon le Grand Dictionnaire Terminologique 
(en ligne), un argot est une langue spéciale qu’emploient les membres d’un groupe ou 
d’une catégorie sociale avec la préoccupation de se distinguer de la masse des sujets 
parlants. 

 
Nous avons choisi de nous intéresser aux albums les plus populaires du groupe qui 
contiennent le plus grand nombre de nouveaux termes. Nous nous sommes concentrée 
sur les items les plus fréquents. Nous avons remarqué les phénomènes morphologiques 
suivants : l’apocope, l’épenthèse et la verlanisation. Dans certains exemples 
d’épenthèse, on insère la voyelle [a], comme dans le mot « frika ». Le mot français « fric 
» a été emprunté du français et a été modifié dans sa forme. On retrouve aussi l’apocope 
du mot « sanzman » qui devient « sanza » par le biais de la supression de la syllabe [mã] 
suivie d’une épenthèse en [a]. Pour ce qui est de la verlanisation nous retrouvons des 
mots comme « matingra » qui est le verlan de.« gramatin » et « lazermi » qui est le 
verlan de « lamizer ». 
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Dans notre inventaire, nous avons identifié plusieurs catégories de référents. Plusieurs 
catégories renvoient à des individus tantôt d’une manière valorisante tantôt de façon 
péjorative. Cela permet de distinguer le « solda », qui est quelqu’un pour qui on a de 
l’admiration, du « ponper glaser » qui est quelqu’un souffrant de mythomanie et dont 
on se méfie. 
 
Une seconde catégorie de mots sont des références à la culture rastafari. On retrouve 
par exemple « babylonn » qui représente le Mal ou Satan, et « almighty » qui est le nom 
qui renvoie à Dieu. Les activités et objets liés à la consommation de la marijuana 
tiennent une place.prépondérentes dans ce lexique puisqu’ils sont liés à la religion 
rastafari. Ainsi, le terme.« alizar » réfère à un instrument servant à fumer de la 
marijuana, tandis que l’expression « bril mo kanet » renvoie à la préparation d’une 
petite quantité de marijuana pour la consommation. Notre description démontrera que 
le lexique du créole mauricien évolue et qu’il peut être enrichi par d’autres moyens que 
l’emprunt au français. Notre exposé s’inscrit dans une démarche plus générale qui 
consiste à décrire les langues créoles et à démontrer que ce sont des langues à part 
entière. 
 
Mots clés : création lexicale, argot, verlan, emprunts, culture Rastafari 
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Abstract: 
 
Although different varieties of Chinese are spoken in Mauritius, mainly (Meixian 
(Moiyen- ) Hakka, Fujian (Hokkien- ) Hakka, Cantonese (Yue- ) etc. the Chinese 
language taught in schools and regarded as the ‘ancestral language’ of the Sino-
Mauritians is.none of the Chinese vernacular languages but the standard Chinese, 
commonly acknowledged as Mandarin (Putonghua- ). It is important to note that, a 
large part of the Sino- Mauritian Community has abandoned their ‘ancestral language’ 
to shift to Creole, French and.to some extend to English. Studies on Chinese 
communities of Mauritius are limited in number and have been conducted both by 
Mauritian and Chinese scholars. Those mainly focus on Chinese immigration and 
settlement in Mauritius from historical point of view. These studies describe the 
workforce immigration process in details, focusing on their work condition and social 
integration. Other studies on the Sino-Mauritian community discuss the Chinese 
Diasporas, social integration, cultural practices, cultural transmission and evolution 
from a synchronic perspective referring to historical elements. 

 
Mauritius has a very rich linguistic diversity, but over the years, interest has tended to 
be limited mainly to its Creole. In general, when Chinese language spoken in Mauritius 
are mentioned by Western and Mauritian scholars, those are identified as the ‘Chinese 
language’ without distinction between the different varieties spoken, those used in 
official contexts and in schools, and the written form of the Chinese language. Hakka is 
the main variety spoken in Mauritius and is mainly spoken in Guangdong province in 
the People’s Republic of China, in Hong Kong and in Taiwan. Other Hakka varieties are 
also spoken in other parts of China, e.g. Sichuan Hakka (Gan: 2015), Fujian Hakka (Luo: 
1982), Jiangxi Hakka (Zeng: 2012) and outside of Mainland China e.g. Taiwanese Hakka 
(Wen: 2012), Malaysian Hakka (Huang: 2014.). If researches in Chinese dialectology are 
very common in China, the studies of the Chinese varieties spoken in Mauritius remain 
extremely sporadic and have been conducted exclusively by Chinese scholars on the 
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variety of Meixian Hakka. The later has been briefly discussed by Liu (1990) and Xin 
(1992) who mainly point out at Hakka lexicon particularities, archaisms and 
innovations. Through a field study conducted in 1996, he uses questionnaires to identify 
the Chinese language speaking environment and established that less that 50% of the 
Sino- Mauritians speak a Chinese variety at home and that most of them spoke Hakka. 
In general, when linguistic analysis is made, scholars fail to use contact-induced change 
concepts and theories in order to explain the mechanism present in Mauritius Chinese. 
Other studies discussing Chinese language in Mauritius focus on the standard 
Mandarin language acquisition (Xu: 2015), pedagogy (Lin: 2015) and teaching in multi-
cultural environment (Yang: 2013).These studies focus on linguistic interferences from 
the students’ point of view and are more related to didactics rather that to linguistics 
and do not take in account varieties spoken in Mauritius. 

 
In this presentation, I propose to give an overview of the Chinese languages spoken in 
the Indian Ocean and Mauritius from both sociolinguistic and typological perspectives. 
The main objectives are 1.To list the different varieties of Chinese languages spoken in 
the different parts of the Indian ocean and Mauritius in particular and to link them with 
historical and social backgrounds and 2. To identify and analyze the different contact 
induced phenomena. Under the influence of the surrounding languages, in particular 
Creole, Hakka Chinese spoken in Mauritius has changed and developed unique 
features that are usually absent in other Chinese dialects. 
 
Keywords: Chinese dialects; Mauritius; contact language; creole; Hakka 
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Résumé : 
 
Maurice et Rodrigues : deux iles mais un territoire ? Un créole et une variété régionale 
ou deux créoles distincts? Ces questions, qui pourraient sembler anodines - et leurs 
réponses évidentes- pour beaucoup de Mauriciens, sont très importantes pour un 
ensemble d’acteurs de la vie de l’ile Rodrigues et cela à cause des dimensions politique, 
éducative, sociale et identitaire que possèdent ces questions et a fortiori leur réponses. 
Cette communication n’ambitionne pas de répondre à ces questions, une telle entreprise 
serait d’ailleurs vouée à l’échec dans le strict cadre d’une communication scientifique, 
mais de faire état de l’avancement d’un projet de recherche et des dynamiques 
enclenchées dans son sillage. 

 
Nous nous fixons trois objectifs pour la présente communication. Dans un premier 
temps, et faisant suite à une communication présentée lors du Research Week de 2015 
sur le sujet du réexamen de la variation du créole rodriguais, il s’agira de présenter les 
grandes lignes du projet de recherche intitulé « Revisiting the Linguistic and 
Ethnographic Specificities of Rodrigues » ainsi que son état d’avancement. En effet, au 
vu du développement qu’a connu l’île par le biais de l’intensification des liaisons 
aériennes, du tourisme, de la démocratisation des technologies de l’information et de 
l’urbanisation, entre autres, il nous avait paru pertinent de réexaminer les connaissances 
disponibles au sujet de la variation du créole de Rodrigues, d’autant plus que ce 
réexamen avait été rendu possible grâce au don d’une cinquantaine de bandes 
magnétiques contenant des enregistrement vocaux des années 1970 dans le cadre du 
projet de l’Atlas linguistique et ethnographique de l’ile Rodrigues. Dans un deuxième 
temps, nous aborderons un point de la structure du créole rodriguais par le biais d’une 
analyse comparée de la distribution d’un phonème et d’un lexème entre 1970 et 2017 sur 
un point d’enquête précis, à savoir le village de Rivière Coco situé dans le sud de l’ile. 
Enfin, il s’agira pour nous de faire état des dynamiques de recherche enclenchées par ce 
projet à l’instar d’autres projets de recherche et d’un projet de thèse sur un inventaire 
lexicographique. 
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Plus qu’une "simple" présentation de résultats de travaux de recherche en cours, cette 
communication ambitionne de repenser la place de Rodrigues pour ce qui est des 
études créole au sein de la République de Maurice. Trop souvent considérée comme un 
« addendum », selon le ressenti de beaucoup de Rodriguais, l’ile Rodrigues ne mérite-t-
elle pas une place à part entière dans le monde scientifique des études créoles, et cela 
dans un souci de justice et de respect des droits humains? 
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Abstract 
 
Language in itself is neutral but its use is not. Whether in everyday ordinary 
conversations or in formal exchanges at industrial or institutional level, most of the time 
unconsciously and in all good faith, we often do create and reinforce prejudice and 
discrimination towards our interlocutor by the language we use. Careful use is 
therefore necessary, especially in professional contexts rendered complex by the 
existence of diversity of origins, ethnic groups, socio-economic belonging, ideological 
beliefs, gender, sexual orientation, religious beliefs, disciplines, educational attainment, 
etc. The more so in a multilingual setting where “diglossic” relationship between 
languages and the “dysglosssic” social consequences that they often entail, is rather the 
rule than the exception. 
 
While privileging an overtly humanistic and inclusive approach, the purpose of which 
is to help avoid such kind of institutional myopia and acknowledge by extension, such 
diversity, this paper aims at focusing on language use and code of practice in public 
institutions of Mauritius with a particular attention to the University of Mauritius. We 
believe that as an employer, UoM should be fully aware of its inclusive mandate and 
should aim at encouraging its staff (academic and non-academic), students and other 
stakeholders to use language in ways that conform with the principles of (a) equality in 
terms of treatment and equity in terms of opportunity; (b) respect and understanding 
for the other. 
 
As theoretical and methodological framework, we will let ourselves be inspired on the 
one hand, by: (a) the works of Stevens et al. (2008), and the way they view AIM (All 
Inclusive Multiculturalism)’s model “as a catalyst for positive and effective 
organizational change through the development of social capital and positive 
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relationships at work and enables organizational members to grow to their fullest 
potential” (ibid., p.116) ; (b) those of Lauring and Klitmøller (2015), and their 
assumption that inclusive language use by managers and employees in formal and 
informal situations will increase the creativity and performance in multicultural 
organizations. 
 
Keywords: inclusive language, code of practice, diversity, multicultural, multilingual, 
social capital 
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Résumé de la communication orale 
 
Si les notions de vérité et d’objectivité sont au cœur de la démarche scientifique, elles 
n’ont cessé de faire l’objet d’interrogations, d’approches critiques dans le domaine des 
sciences humaines. 
 
Dans son cours donné en octobre-novembre 1983 à l’Université de Californie à Berkeley, 
Michel Foucault aborde la question de la vérité selon le concept de « Parrhesia » chez les 
auteurs grecs de l’antiquité. L’intérêt de ce cours que Joseph Pearson met en forme sous 
le titre The Discourse and The Truth: The Problematizasion of Parrhesia, réside dans 
l’approche qui est faite de la vérité selon la question de l’identité de celui qui dit la 
vérité et de l’activité de parole. Le cours a été publié en ligne en 1999 et réédité en 2006 
http://foucault.info/documents/parrhesia/. 
 
L’objectif de cette communication est d’exposer le concept de « parrhesia » et l’analyse 
de sa problématisation par Michel Foucault afin de susciter un débat sur le rôle et le 
statut du chercheur en particulier en sciences humaines. Comment le chercheur est-il 
défini / se définit-il par rapport à la question de vérité en contexte mauricien ? Dans le 
domaine des sciences humaines en particulier, le discours scientifique prend ses assises 
dans une approche critique, une problématisation d’un ou de certains aspects de la 
réalité. Dans quelle mesure le chercheur en contexte mauricien peut-il cette approche 
critique ? 
 
Après avoir situé le texte de Joseph Pearson, nous aborderons la définition du concept 
tel qu’il est présenté par Foucault en relation avec les référents des termes suivants : 
franchise, vérité, risque, critique et devoir. Nous rendrons ensuite compte de l’évolution 
du concept, partant de sa fonction sociale à sa fonction individuelle en nous appuyant 
de l’approche discursive qu’en fait Foucault. Enfin, son approche des questions 
relatives au « parrhesiaste » sera contextualisée pour lancer un débat sur les questions 
énumérées ci-dessus. 
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Plutôt qu’un compte rendu de recherche, cette communication est le compte rendu de 
l’approche élaborée par le philosophe français sur un concept clef de l’antiquité grecque 
; concept qui est à l’origine de la pensée critique occidentale. Le texte de Pearson 
particulièrement accessible par rapport aux textes écrits par Foucault lui-même, mérite 
d’être connu, pour une meilleure appréciation de la pensée critique et de la fonction du 
discours scientifique en sciences humaines. 

Michel Foucault a donné le même cours au Collège de France, en français, de février à 
mars 1984. Il décèdera trois mois plus tard, le 25 juin. La version française sera publiée 
chez Gallimard dix ans après la version anglaise, en 2009, sous le titre Le Courage de la vérité. 
Le gouvernement de soi et des autres. 
 
Les différentes publications et éditions de son cours soulignent sa pertinence dans le 
contexte académique près de trente ans après sa mort. 
 
Mots-clés : Parrhésia, vérité, discours, philosophie grecque 
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Résumé : 
 
Romancier incontournable de l’âge d’or du roman français, Gustave Flaubert, fils de 
chirurgien, est connu pour le réalisme scientifique qui imprègne ses écrits. Son chef-
d’œuvre romanesque, Madame Bovary (1857), se présente comme une satire du 
romantisme qui caractérise la première moitié du XIXe siècle, dans la mesure où le 
bovarysme de l’héroïne éponyme, s’adonnant à la lecture de romans romanesques et se 
plongeant dans de profondes rêveries face à son miroir qui semble lui projeter l’image 
d’un surmoi rebelle et jouissant d’une tumultueuse histoire d’amour, s’apparente à un 
processus illusoire d’auto-héroïsation dans le but de combler le vide de sa vie conjugale 
aux côtés d’un époux partisan de l’habitus bourgeois, tel que le décrira deux siècles plus 
tard le sociologue, Pierre Bourdieu. Ce décalage foncier entre la monotonie du 
quotidien et les désirs tus d’Emma provoque son mal (du siècle romantique), ou son 
spleen, se déclinant dans le texte sous forme d’une description scientifique des 
symptômes psychosomatiques de ce que le médecin de notre ère appellerait une 
dépression. La scientificité caractérise également la description du suicide d’Emma par 
empoisonnement à l’arsenic. Pouvons-nous y voir l’allégorisation de sa pathologie de 
lecture, de l’encre des livres lus à la couleur de l’encre noire du poison bu ? En effet, le 
parcours de l’héroïne flaubertienne est semé de maux et de tentatives extrêmement 
limitées de remèdes qui relèvent d’une espèce de pharmacopée traditionnelle, avec 
l’utilisation, par une servante affectueuse, de l’eau de Cologne ou d’infusions pour 
arrêter les crises de larmes ou les torpeurs. L’ironie dramatique renforce la satire de la 
médecine de l’époque, dans la mesure où l’officier de santé qu’est Charles Bovary 
échoue dans ses quêtes d’une guérison pour son épouse, notamment par le biais d’un 
déménagement et d’un changement d’air. De plus, convaincu qu’il est un époux 
attentionné, il ne se rend pas compte qu’il est lui-même la source du mal dont souffre 
Emma. Ainsi, son diagnostic s’avère d’emblée défaillant, tout comme la solution qu’il 
propose. La jeune femme s’enlise graduellement dans un mal être profond, ponctué de 
comportements bipolaires d’enfermement et d’aventures extraconjugales, d’inaction et 
de dépenses excessives qui la conduiront à une situation d’endettement irréversible, 



 
Research Week 2017 

 

562 
 

  

d’où le recours à l’arsenic comme remède final. Le système diégétique du roman semble 
donc suggérer un niveau métaphorique, voire extra-diégétique qui nous montre Emma 
ancrée dans un pessimisme romantique et résistant aux tentatives plus rationnelles de 
son entourage de l’en sortir. Est-ce à dire que les affinités électives de la jeune et mal 
mariée lui attirent des maux incurables ? La tradition chimique et alchimique du 
rapport entre les corps, datant du XVIIIe siècle, qui permet au précurseur allemand du 
mouvement romantique, Johann Wolfgang von Goethe de définir l’affinité comme loi 
de la nature, en chimie comme chez les êtres vivants et dans le psychisme, prend alors 
tout son sens. L’option du poison comme remède définit le suicide comme pharmakos 
empreint de fatalité. La tonalité pathétique du récit, tout comme la mythification de 
l’héroïne qui s’effectue par le biais d’un narrateur externe mais dont l’objectivité 
demeure relative, donne l’impression d’un féminisme avant-gardiste de la part d’un 
auteur pourtant masculin. Là où la science est incapable de guérir, la littérature est seule 
capable d’apporter une forme de transcendance humaniste. 
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Le nom comme vecteur de marginalité : une étude de cinq romans d’Alain 
Mabanckou 
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Résumé : 
 
Parmi les auteurs contemporains écrivant en langue française, certains peuvent se 
revendiquer d’appartenir à plusieurs aires géographiques et culturels. Tel est le cas 
d’Alain Mabanckou, né au Congo-Brazzaville, publiant en France et enseignant aux 
États-Unis. Cet auteur, dont l’œuvre connaît un grand succès ces dernières années, 
aborde des thématiques telles que l’immigration ou le dysfonctionnement des 
institutions sociales à travers l’humour et l’ironie. La présente étude s’attache à 
l’articulation du nom propre dans cinq de ses romans : Et Dieu seul sait comment je 
dors (2001), African Psycho (2003), Verre Cassé (2005), Black Bazar (2009) et Petit 
Piment (2015). Elle fait partie d’une thèse en cours sur l’écriture de la marginalité dans 
les cinq romans cités. 
 
L’analyse de la marginalité part du constat qu’Alain Mabanckou donne la parole, dans 
ses romans, à des personnages à première vue marginaux – ivrognes, prostituées, 
enfants de rues – et que ceux-ci prônent des valeurs parfois en décalage avec celles de la 
société – le culte de l’alcool, la célébration de la criminalité, entre autres. Pour analyser 
les marques qui traduisent la marginalité des personnages, il semble pertinent de nous 
attarder sur la façon dont ils sont désignés, notamment à travers le nom propre. En 
effet, les noms propres présents dans les romans à l’étude peuvent accentuer la 
fictionnalité des personnages, jouer avec des références connues ou traduire des conflits 
identitaires. 
 
L’analyse du nom propre dans la présente étude s’articule sur plusieurs étapes. Dans un 
premier temps, un relevé de quelques noms propres permet de rendre compte de la 
richesse de l’univers onomastique des romans. Deux tendances peuvent être observées 
dans le choix des noms propres. Certains noms propres, en apparence arbitraires, créent 
un effet de réel. D’autres sont le fruit de manipulations linguistiques et mettent l’accent 
sur la fictionnalité de l’œuvre. Parmi les noms appartenant à cette catégorie, celui de « 
L’Esprit Sein » est particulièrement intéressant : il illustre tout un jeu que l’auteur fait 
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sur les connotations et met en avant certains principes de caractérisation adoptés par 
Mabanckou. En ce sens, la subversion des idées dominantes peut s’effectuer jusque 
dans le choix du nom ou du sobriquet. 
 
Dans un deuxième temps, l’implication de l’onomaturge – celui qui est responsable de 
nommer – est pris en compte. Étant donné que trois des cinq romans étudiés présentent 
des personnages-narrateurs-écrivains, le processus de nominalisation peut s’observer à 
plusieurs niveaux. Ainsi, si l’auteur est responsable de nommer tous ses personnages, 
les personnages-narrateurs-écrivains se constituent aussi en onomaturges capables de 
modifier et de détourner certains noms en fonction de leurs rapports avec les 
personnages qu’ils nomment. 
 
Enfin, l’étude du lien entre le nom et l’identité permet de développer la thématique de 
la marginalité. Le personnage en tant qu’être de fiction est indissociable du nom utilisé 
pour le désigner. Or, il existe, au sein des romans à l’étude, des tensions qui s’articulent 
à travers la dissimulation ou le rejet du nom. Le cas du personnage principal de Petit 
Piment nous semble particulièrement intéressant. Désigné tout au long du roman par 
trois noms différents, ce personnage entretient des rapports conflictuels avec chacun de 
ses noms, ce qui traduit chez lui un profond mal-être. 
 
Le nom apparaît dès lors comme un élément indispensable à l’étude de la marginalité 
dans les romans d’Alain Mabanckou. Les noms loufoques de certains personnages 
accentuent leur décalage par rapport à d’autres personnages de l’univers des romans. 
L’onomastique ne constitue toutefois qu’une infime partie de ce qu’englobe une écriture 
de la marginalité. Ainsi, il serait important de la mettre en rapport avec d’autres 
éléments textuels pour en soutenir les interprétations. 
 
Mots clés : Alain Mabanckou, marginalité, nom propre 
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Abstract 
 
Epistemological reconfigurations in the language sciences have brought about 
alternative conceptualisations of the language ‘object’ where the human is reinstated as 
the focus of linguistically-mediated experiences (Bang and Døør, 2007; Robillard, 2008). 
Such postures seek to detach from traditionally hermetic worldviews, which view 
language as simply a decontextualized, stable, homogeneous object (Robillard, 2008), 
subject to reductionist analysis. Any form of language practice (borrowed from 
Blanchet, 2012 who speaks of ‘pratiques linguistiques’) is not neutral, and is infused 
with the speaker’s multiple identities and positions within the contextual complexities 
of society and the environment (Ivanic, 1998). Here, we consider environment as not 
only englobing the social setting but also the ecosphere at large. In the same line of 
thought, writing is not only limited to the transmission of a message via a particular 
graphical code, but an activity which mobilises various types of knowledge and 
experiences. The term ‘experience’ is particularly important in our conception as it 
detaches from the perspective in classical empiricism, which views experiences as a set 
of data to be used primarily for the elaboration of knowledge (Kant, 2007). In this 
perspective, experiment is seen more in the lines of experimentation, which supposes 
controllability akin to laboratory – type settings. Instead, we agree with Robillard (2008; 
forthcoming) who uses the term ‘expérienciation’, which considers the complexities of 
the human who reflexively constructs (his/her conception of) the world through 
experiences which integrate affectivity, creativity, and alterity. In this sense, Robillard’s 
interpretation of the concept of reflexivity (« Auto-éco- hétéro-traduction historicisée de 
la relation entretenue dans l’action entre soi et le monde donc l’autre, d’une 
contextualité-historicité à une autre […] » 2008: 149) is particularly useful as it allows a 
broader conception of how we negotiate relationships with others. Others, here, is not 
limited to humans. but considers the broader environment in which one is situated and 
(inter)connected. In the context of this contribution, our epistemological assumptions 
are based on what Robillard (idem) calls ‘alterlinguistique’, which is a critique of 
traditional epistemological stances which reduce language to formal objects. The human 
is therefore perceived as “acteur L” (individu socialisé, historicisé (qui) construit 
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réflexivement). Correlatively, creative writing is considered as a complex activity where 
the acteur-L operates various choices with respect to the teleological, functional, and 
stylistic dimensions. 

 
This contribution is part of a larger research endeavour aiming to explore the 
perspectivesoffered by a model integrating the experiential dimension in various 
language-related and language-mediated activities. The model in question, EARC, 
(experiential altéro-reflexive conception) emerged from a common reflection around 
how the experiential aspect is central.in creative writing and combines the 
epistemological underpinnings of the alterlinguistique paradigm (Robillard, 2008) and 
Gérard’s dialectic model (l’humain se formant en alternance, Gérard, 2010). Research 
initially began with an exploration into how the construction of experiences through 
living a language can inter-retroactively shape the creative writing conception and 
process, in Kreol Morisien, for a bi-national Mauritian who has English as a first 
language and affective, identity-related connections with Kreol Morisien. Insights 
gained since then have presented further avenues for exploring the possibilities of 
integrating reflexivity, alterity, and experienciation in teacher training, creative writing 
pedagogy, and the teaching and learning of language and literature. Through a hybrid 
methodology synthesizing case study and auto-ethnography, this research presents 
avenues for integration of the model in teacher training programmes and modules at 
the level of the Mauritius Institute of Education. 

 
Keywords: Creative writing, alterlinguistique, expérienciation, languages, literature 
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Résumé: 

 
Nous avons tenu à proposer un titre en Kreol non par pulsion idéologiquement 
revendicateur mais simplement par conviction que cette langue est tout à fait capable 
d’intégrer et de parler de la scientificité, qui d’ailleurs fait l’objet de cette présente 
contribution (en évitant les débats sur ce qui est scientifique ou pas). Langue 
optionnelle dans le contexte scolaire, le Kreol s’apprête à faire son entrée en secondaire, 
ce qui, à des degrés divers, légitime les questions portées sur la diversification lexicale 
surtout sur le plan du vocabulaire technique. Ainsi, en 2016, le Ministère de l’éducation 
et des ressources humaines, de l’éducation tertiaire et de la recherche (MERH) a mis en 
place un comité technique responsable de la réflexion autour des problématiques liées 
au Kreol, dont l’aménagement linguistique. L’un des sous-comités s’oriente sur le 
vocabulaire technique. Cette contribution s’inscrit dans le cadre de cette réflexion et 
propose de revenir sur les aspects théoriques, méthodologiques et pratiques qui 
caractérisent une démarche visant d’abord à proposer une terminologie acceptable et 
ensuite des définitions utilisables y compris dans le contexte pédagogique (Oozeerally, 
Nenduradu et Saddul-Hauzaree, 2014). Nous aborderons, entre autres, le versant 
épistémologico-théorique afin de situer notre démarche globale. En amont des 
questions définitoires, par exemple, nous retrouvons les interrogations portant sur le 
choix terminologique, chaque option ayant des implications sur l’acceptabilité 
potentielle des entrées. Ainsi, l’ancrage théorique détermine au moins partiellement 
l’orientation méthodologique. En partant des critères « d’utilisabilité » (Chaudenson, 
2005) et de minimisation (à défaut d’élimination) des problèmes idéologiques, nous 
avons opéré des choix en essayant, dans la mesure du possible, d’adopter une approche 
consensuelle. Dans cette perspective, nous nous sommes dirigé sur les principes du 
dialogue démocratique (Bang et Døør, 2007 ; Oozeerally, 2014) afin d’évaluer les 
possibilités au niveau lexical. En effet, l’une des difficultés est la relation dialectique, au 
niveau des besoins, entre les adultes qui ont déjà une pratique du Kreol et les élèves 
étudiant le Kreol comme matière optionnelle à l’école. La première catégorie, par 
exemple, concerne les enseignants qui utilisent le Kreol comme langue support pour 
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expliquer des concepts scientifiques. Il est donc nécessaire de considérer les spécificités 
contextuelles avant de proposer des équivalences. D’ailleurs, un atelier organisé par le 
MEHR en 2016 impliquant les enseignants du Kreol, les participants ont signalé le 
besoin de tenir compte des pratiques existantes. La dimension téléologique- projective 
est donc importante dans un contexte plurilingue et complexe. Pour ce qui est de la 
terminologie, le critère de la véhicularité transcontextuelle (Oozeerally, Nenduradu et 
Saddul- Hauzaree, ibid.) permet d’orienter les choix terminologiques en fonction des 
équivalents qui peuvent soit être créolisés, soit être considérés comme des emprunts, 
puisque l’écosystème interne du Kreol (et sa diversification) est ouvert aux autres 
langues présentes dans l’écosystème externe (idem). A travers un micro-corpus puisé de 
la physique, cette contribution a donc pour objectif de présenter les perspectives 
théoriques dans la réflexion terminologique et lexicographique autour du vocabulaire 
technique scientifique en Kreol. Nous discuterons également des implications 
méthodologiques et des défis émergents, notamment des aspects sémantiques comme la 
polysémie et la dimension morphologique (dérivation). 
 
Mots-clés: lexicographie, terminologie, vocabulaire scientifique, physique, Kreol 
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Résumé: 
 
« Chacun peut se prévaloir de tous les droits et de toutes les libertés proclamés dans la 
présente Déclaration, sans distinction aucune, notamment de race, de couleur, de sexe, 
de langue, de religion, d'opinion politique ou de toute autre opinion, d'origine nationale 
ou sociale, de fortune, de naissance ou de toute autre situation» - Déclaration 
universelle des droits de l'homme, 
 
Article 2 1948 
Le 10 décembre 1948, 58 États Membres constituant alors l’Assemblée générale des 
Nations Unies ont adopté la Déclaration universelle des droits de l’homme à Paris au 
Palais de Chaillot. Il s’agissait là de la résolution 217 A (III). Cela fait maintenant près de 
70 ans qu’est célébrée le 10 décembre de chaque année, la Journée des droits de 
l’homme depuis la promulgation de ce document fondateur. 
 
Le 6 juin 1996 à Barcelone, s’est tenu la Conférence mondiale sur les droits linguistiques 
(CMDL), initiative du Comité des traductions et droits linguistiques du PEN Club 
International et du CIEMEN (Centre international Escarré pour les minorités ethniques 
et les nations). À l’issu de cette conférence, l’Assemblée de participants de la CMDL 
approuva la Déclaration universelle des droits linguistiques (DUDL) par acclamation. 
S’il s’agissait là d’un travail d’un milieu associatif non-gouvernemental, bénéficiant du 
support technique et du soutien moral de l’UNESCO, il n’en demeure pas moins que ce 
travail a servi de point de départ pour les experts gouvernementaux. Cette déclaration 
proclame l’égalité des droits linguistiques sans distinctions non-pertinentes entre 
langues officielles, non-officielles, nationales, régionales, locales, majoritaires, 
minoritaires, modernes, archaïques. La déclaration universelle des droits linguistiques 
est un texte qui permet, entre autres, de « corriger les déséquilibres linguistiques pour 
assurer le respect et le plein déploiement de toutes les langues et établir les principes 
d’une paix linguistique planétaire juste et équitable, comme un élément  fondamental  
de  la coexistence sociale. » 
 
Au regard de ces deux documents fondateurs, nous nous intéressons à la question de la 
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traduction. Dans quelle mesure la traduction, et en particulier, la traduction juridique 
constitue un droit de l’homme et un droit linguistique fondamentaux ? Comment la 
traduction juridique peut être au service des droits humains, en mettant l’accent sur le 
cas de Maurice ? Nous ferons un survol de différents concepts, allant du ‘droit’, aux 
‘droits individuels’, ‘droits.collectifs’ et ‘droits fondamentaux de la personne humaine’, 
pour ne citer que ces quelques exemples. UoM Research Week 2017 
 
Mots-clés: droits humains, droits linguistiques, traduction, juridique, juritraductologie 
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Abstract 
 
Drama and theatre in Mauritius started in colonial periods during the 17th century in 
the form of Opera presented to entertain the French sailors who were on transit to 
Mauritius during black slave era. After the abolition of slavery, indentured labourers 
from India, mostly from Bihar, came along with their cultures and traditions to work 
and develop Mauritius during the British rule. The growth of Hindi Drama is closely 
linked with the development of Hindi language in Mauritius. The problem statement of 
this research topic is the perception of youth on Hindi drama and theatre. There has 
been very little work directed towards Hindi Drama in Mauritius. An understanding of 
the impact of Hindi language and culture may help to determine the future of Hindi 
drama and theatre in Mauritius. 
 
This study is going to evaluate the status of Hindi Drama and Theatre in Mauritius and 
to assess the policy implementation regarding the setting up of NGOs and Socio-
cultural institutions to promote Hindi drama. Besides an evaluation will be made on the 
frequency of the government support towards the local artists as well as the 
performances of local productions and responses of the audiences. 
 
The research methodology that would be used is the Mixed method, that is, Qualitative 
and Quantitative Research Methods. A sample size will be selected to convey surveys, 
observations and interviews. In addition, collection of secondary sources that is Data 
collection is important to investigate : (1) How Hindi drama and theatre emerged in 
Mauritius ,(2) What are the youth’s perceptions on Hindi drama and (3) How Hindi 
drama could be sustained . These results would be used to compile databases in order 
to analyse the material and arrive at a more complete understanding of the future of 
Hindi drama in Mauritius. 
 
Major findings: Different cultural centres have been set up in Mauritius by the 
government to cater for the needs of all the existing ethnic groups that thrive and 
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flourish in our arc-en-ciel society. The cultural centres of each ethnic group receive 
financial assistance from the government in order to promote their culture in Mauritius. 
The Ministry of Arts and Culture organizes drama festivals in ten languages which are 
spoken in Mauritius namely English, French, Hindi, Bhojpuri, Urdu, Tamil, Telugu, 
Marathi, Mandarin and creole to preserve local and ancestral languages. 

Mauritius is a multi-cultural society, the government under the aegis of the Ministry of 
Arts and Culture has set up policies to promote and preserve religion, cultural heritage 
including ancestral languages, costumes, food and traditions of each and every ethnic 
group. One of the policies to preserve and promote ancestral languages is by means of 
organizing drama, and other art forms like songs and music festivals. 
 
Recommendations: (1). To conduct Drama workshops in youth centres (2). To organise 
drama competition at primary, secondary and national level with the collaboration with 
the Ministry of Education, Ministry of Arts and Culture, Ministry of youth and sports, 
NGOs, Cultural centres and socio-cultural organizations.(3). Conduct seminars, round 
table through mass media. 
 
Conclusion: In this technological era, it is difficult to bring a balance between cinema 
and theatre. But yet in Mauritius effort has to be made. Mauritian Hindi literature 
consists of a very rich treasure because it has contributed for the promotion of social, 
cultural, political and economic development of the whole nation of the island. 
Mauritian Hindi literature started with poetry and short stories followed by drama, 
novel essays and travelogue. 
 
This research is aimed at bridging the gap between the youths and Hindi drama and 
theatre. Furthermore, a write up of the solutions to the obstacles causing a decline in 
theatre production and how Hindi theatre can be survived for long and what can be 
done to encourage and sustain its existence in Mauritius. Hindi language is an asset of 
our cultural heritage. Cultures grow, develop, adapt, incorporate and get enriched. 
There should be increased recognition of the value of cultural diversity and its 
contribution to the development of a positive social identity. 
 
Keywords: Hindi Drama, Hindi Theatre, Stagecraft, struggle for survival 
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Abstract 
 
The recent introduction of large shopping centres to developing countries such as 
Mauritius provides a unique opportunity to assess their transformative effects on 
human consciousness, social relations and bodily dispositions. The paper proposes 
these changes can be assessed from two different theoretical perspectives: a 
Foucauldian-constraining versus Sartrian- enabling perspective, proposing both are 
relevant despite the seemingly irreconcilable approaches of the two French 
philosophers to subject formation. 
 
Large shopping centres are a relatively new phenomenon to the Indian Ocean island of 
Mauritius, being first introduced in the 1990s. Prior to their introduction, Mauritians 
relied (and still do to a large degree) on traditional shopping precincts such as market 
fairs, corner stores and urban arcades. The latter are intimate, socially-embedded 
spaces, where credit may be offered and shopkeepers and clients often know each other, 
but also tend to be cramped, dark, unhygienic, and lack sufficient space for periods of 
durable interaction. Whereas the island’s newer shopping centres are cleaner, better-lit, 
offer wide-open spaces for extended periods of social interaction, but also tend to be 
disconnected from populous residential areas and promote anonymous forms of 
sociality. Mauritians have taken quickly to the newer, larger shopping centres, which 
are fast becoming a pervasive feature of the landscape, and given how recently they 
were introduced and the freshness of the memories people have of their experiences in 
them relative to the island’s traditional shopping precincts, makes Mauritius an ideal 
research site for investigating the transformative effects they are having on human 
consciousness, social relations and bodily dispositions. Based on a survey of some of 
Mauritius’s largest shopping centres, I propose there are two ways of looking at the 
cumulative effects of the changes they are promoting among the Mauritian population: 
1) a Foucauldian or panopticon model of surveillance that views modern institutions as 
responsible for engineering new disciplinary practices and subjectivities; 2) a view 
consonant with Sartre’s understanding of the formation of the Self through awareness 
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of the Other to account for how large shopping centres have become sites of bodily 
display based on aspirational identities. These approaches may seem irreconcilable in 
view of the marked differences between the two French philosophers when it comes to 
how they viewed subject formation; however as I propose to argue in the paper, one 
cannot appreciate the transformative effects of shopping centres on human subjects 
without the insights of both philosophers. 
 
Keywords: shopping centres, social transformation, consciousness, bodily dispositions 
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Abstract 
 
“Our struggles have not been about a lack of acumen or great women; it has always 
been about the lack of political will and space for women to bring to bear our leadership 
qualities” Hon Catherine Akefu, Minister of Tourism, culture and creative arts of 
Ghana. All women without any distinction are meant to become leaders in the society. 
Leadership is not simply about how many followers you have but it is particularly 
about the change that you can bring to the community. To consider the well-being of 
the community and to be empathetic are values of great leaders. Women possess these 
values and principles. The aim of this research is to enhance more women to enter the 
political by demonstrating that it is a field for women as well. One of women’s human 
rights is the freedom of political participation and this right is inalienable, inherent to all 
women. However, with the use of both primary and secondary data, it has been 
observed that the issue of low female representation still persists in the current times in 
Mauritius. The objective is that in a new future, Mauritius adopts the quota system to 
enable more women in politics and to dismantle this prevailing patriarchal system. 
 
The qualitative approach has been adopted in this work through interviews for the case 
of Mauritius. There has been a variation between the structured and semi-structured 
interviews. The findings of the primary data are evidently unbiased and highly reliable 
as they were conducted in a natural environment in total confidentiality and full 
consent of all interviewees without any influential word. Case studies also contribute to 
the results of the paper for Mauritius in the political field. Many factors have been 
underlined as grounds for the low- representation of Mauritian women. These findings 
emphasise this paper making it more valid. Gender discrimination and inequality are 
still present in the modern time that affects the full empowerment of women either in 
the social, economical or political sphere. The tendency to have more women’s 
implication in the legislative and executive bodies of government is the matter of 
concern. Several factors can be or even act as an infringement to the climb of women in 
the political sphere. 



 
Research Week 2017 

 

576 
 

  

 
For the past election of 2014, 168 women run for the legislatives over 611 men 
representing only 17.3 percent. Actually, only 8 women (11.59%) have a seat at the 
parliament compared to 61 seats to men. This statement is clearly alarming and there’s 
certainly a problem of inequality. Women are not even represented at 20 percent, so, it 
is even more complicated to meet the SADC expectation which is to have 50 percent for 
women’s representation. A first female president and speaker respectively can be a big 
achievement for the island but more women can get in the political sphere. The fifth 
goal of the 2030 agenda for sustainable.development consists eventually in ensuring 
women’s full and effective participation and equal opportunities for leadership at all 
levels of decision-making in political, economic and social life. The fact is that little 
encouragement is given to young women to enter this particular field which definitely 
needs a new wave of ethical and strong leaders. Politics has been so far portrayed as a 
man’s field only. Politics has been masculinised for such a long time. 
 
The empowerment of women starts at all levels whether social, economical in order to 
attain the political sphere. In Mauritius, cultural barriers remain an infringement to the 
accession of women in parliament, to stand for office. Religion and ethnicity have a very 
noteworthy place in Mauritius. Women are left aside from the political system; the main 
reason being that religion and ethnicity are considered as a force for politicians who 
emphasize on these aspects for further support. Based on these aspects, women have 
been exempted from politics. Nonetheless, education was given to all including girls, 
thus, inspiring to higher level of study or even to use this education to become more 
independent. Girls are very competent but they are not necessarily pushed to do politics 
or to choose this field as future career. Girls and boys do not receive civic or political 
guidance in the educational sectors in Mauritius. There’s a lack of leadership 
knowledge certainly since the young age. When young boys want to enter in politics, 
they are most of all encouraged which is not necessarily applicable for girls. Politics is 
generally seen by the masses as dirty and the image of women projected by the society 
does not tend to associate it to political affairs. A number of women are not taken into 
consideration for their capacities even if they possess high qualifications. 
 
At school, more emphasis should be put on politics and further interest should also be 
brought to the girls in developing their leadership abilities. Mentoring and advocacy 
skills shall be transmitted which are the key to build a better community whereby 
women’s voices would be heard and taken into consideration. Mauritius needs indeed a 
new feminist wave with strong principles such as transparency, accountability and 
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ethics. The quota system which has been effective in Rwanda with more than 60% of 
female political representation is the solution to the actual problem. The quota system 
will enable at first more women participation and will bring more equality between 
men and women’s representation. 
 
Women are certainly less represented in politics. A feminist era will enable to dismantle 
patriarchy in our society which will ensure more respect of the rights of all women. 
Advocacy of women’s rights will be attainable if women can have the power to bring 
effective change to the community. To be a feminist leader is first of all to represent the 
voice of the voiceless women and help them in their empowerment, enhancement in all 
spheres of life. More women in the decision- making process will obviously advocate 
for the needs of women and the injustices against women for instance. Women have 
great potential but they should have the opportunity to show their skills without 
restriction. 
 
Keywords: women, leadership, politics, feminist 
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Abstract 
 
The decreasing voters’ turnout in democratic states across the globe has become an 
increasing concern for governments. Mauritius has also experience similar decline in 
people going to vote during the past elections. In order to remediate this situation, this 
thesis proposes to reduce the voting age to 16 years in the country and also proposes 
some policies to be implemented along with the main solution. In order to come to this 
conclusion, a review of the literature of scholars across the world has been conducted 
while it was essential to analyse the local context as well. It was important to study the 
voting theories and apply them to the context while ensuring a proper balance in the 
analysis of findings collected among the youth people from 16 to 24 years. Furthermore, 
this thesis examine the political knowledge, interest and participation of the young 
Mauritians and whether they possess the necessary qualities to accomplish their civic 
responsibilities. 
 
There is a worldwide tendency that less and less people are going to vote during 
elections and this is the case for Mauritius as well. For instance, in the general election 
of 2014, only 74.1 percent (Statistics Mauritius 2012) of the total number of registered 
voters, went to cast their votes. The same trend can be observed for the last 10 elections, 
whether local or general elections. Despite no tangible study on this particular failure 
for Mauritius, there are several arguments put forward by scholars. Today, it has 
become a concern of how to increase political participation among the citizens and what 
should be done to encourage them to exercise their civil rights. One possible solution to 
this growing apprehension is to lower the voting age to 16 years old and therefore 
increase the number of voters in the country. 
 
The political manifesto of the PTR/MMM alliance (Alliance of Unity and Modernity) of 
2014, proposed to give youngsters of 16 years old and more, the right to vote during 
local elections. Since then, the debate of whether should it be right to allow them to 
participate politically emerged. Some countries like Austria, Brazil or Argentina have 
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come with the concept of voting as from 16 and 17 years old. While on the hand, the 
Labour Party in the United Kingdom is in favour of lowering the voting age and for the 
Scottish independence referendum held in 2014, youngsters of more than 16 years were 
allowed to vote. Some other countries have come forward with such procedures which 
still need to be implemented. For instance, Estonia voted for lowering the voting age to 
16 for the local elections and Norway allowed those in this age range to vote for the 
municipals elections on a trial basis. 

Besides, a low level of political involvement at an early mature age will not create much 
growing motivation at a later stage. Hence, we analyse the possible outcome of such 
implementation in the Mauritian perspective. Quantitative and Qualitative research 
methods have been used in order to collect data for the analysis part of this thesis. The 
use of questionnaires, conducting interviews and observations from a focus group are 
among the different techniques. Those information collected were useful to better assess 
the main focus of this study and has enlightened the approaches to be used to answer 
the main arguments. 
 
This study supports the move towards lowering the voting age to 16 years to increase 
the voters’ turnout. This thesis will be drafted on the flow of ideas, arguments and 
findings of other scholars and same will be applied to the local context. It will be a 
research paper which can be used by the government and also by other researchers. 
This will benefit the youth of the Mauritius as it argues about giving them one of the 
most powerful right and also will help the country strengthen its democracy by 
allowing more people to vote and counter the problem of low voters’ turnout. 
 
Keywords: Research Week, University of Mauritius, Youth, Voting, Democracy 
  



 
Research Week 2017 

 

580 
 

  

Implementing Civic Education in Secondary School Curriculum in Mauritius 
 

Shantal Kaurooa 
 

Department of History and Political Science, Faculty of Social Studies and 
Humanities, University of Mauritius, Reduit, Mauritius 

 

Author E-mail: shantal.kaurooa@umail.uom.ac.mu 
 
Abstract 
 
The research project is based on the implementation of civic education in secondary 
school curriculum in Mauritius because according to Transparency Mauritius there has 
been less allegiance of young generation to democratic civic attitudes and inadequate 
political interest which leads to the alarming decline in turnout as voters in public 
elections. Is this political detachment among young Mauritius due to lack of political 
knowledge and skills preventing future citizens to assume their civic responsibility? 
Undeniably, it is a fact that civic education as a subject has not been prioritised as such 
in most schools thus its absence in the curriculum acts as a drawback in the political 
socialisation of an adolescent who is not only a future voter but future responsible 
citizens as well. 
 
For the sake to upheld democratic ideals for the nation, it is primordial to educate 
youngsters about it in order to uphold their responsibility in public affairs as vigorous 
and engaged citizens. As we can see, civic education is a prominent component at 
academic level which should be promoted as subject though it needs further 
development in Mauritius. School is the most efficient democratic institution in direct 
teaching students about practical structure of the political system scholarly content of 
basic democratic concepts to achieve the purpose of a civil life. For instance, based on 
the survey carried out, 77% of young students approve that school is an effective 
platform to promote civic education basically, the main aim of this dissertation is to 
analyse the importance of civic education to politically socialize future generation in a 
democratic country and how school is the perfect agent to arouse that political efficacy. 
Therefore, this research will target secondary school curriculum because by the end of 
primary education, adolescents go through political psychological enlightenment and 
they are future voters. 
 
Mixed research method has been used for this dissertation. As follows, a quasi-
structured questionnaire survey and interview have been carried out to meet the 
objectives of the thesis. A sample size of 200 questionnaires were filled in tuitions and 
schools by most students aged 11, 15 and 16 years. The sample contains of 38.5% males 
and 61.5% females. The ultimate findings of the research acknowledges the political 
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apathy and illiteracy among young Mauritians. Besides, academics like social studies, 
history, geography or sociology do not satisfactorily politically socialise an adolescent. 
 
Significance of study 
 
Civic education is an academic where one learns about politics and democracy. It 
prepares for a dedicated and knowledgeable generation with high sense of civic 
responsibility. Civic education is priceless for the present Mauritian society regarding 
the youth’s political apathy and illiteracy crisis in the public affairs. Hence, it is essential 
to implement it in the secondary curriculum so that the youthful minds are politically 
and rationally moulded right from the beginning, to eradicate the issue of civic 
aloofness in Mauritius. 
 
Key words: civic education, civic moratorium, young Mauritians, political socialisation, 
research methodsThe originality of the study provides findings from politicians who 
claims about the religious influence experiences from past elections. Hence the 
methodology being primary data provides much explanations about the study and 
serves to confirm that ethnicity remains out of the important factor between religion 
and politics and thus, Mauritian political system is mainly establishes by religious 
influences 
 
Keywords; Religion, Politics, Party system and Ethnicity 
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Abstract: 
 
In the eighteenth and nineteenth centuries slavery became the backbone of Mauritian 
economy and society. In the decade before and after emancipation, three labour systems 
- slavery, apprenticeship and indenture - succeeded each other. What is even more 
significant is the realignments or changes that these drastic transitions had both in the 
ex-slaves’ and the ex- slave-owners’ lives. Indeed, post-emancipation era was a 
transitional society within which individuals were struggling to find meaning in the 
apparent disorder of political and social change; the Colonial State was exploring new 
strategies of securing political legitimacy and social cohesion; the religious institutions 
were trying to identify their own role within the new order and the plantocracy were 
trying to find new ways of reaffirming their economic and social hegemony. 
 
This essay, in seeking to redress the past neglect over certain important issues of post- 
emancipation society in Mauritius, represents a humble contribution to the thin 
scholarly literature that exists on this period. The analysis is multi-faceted, using a 
variety of sources to enhance our understanding of the structures and processes that 
were transformed in the nineteenth century to leave legacies and constraints on the 
reality that Mauritian people confront today. 
 
The nineteenth century was a crucial period of transition in the long-term evolution of 
the labour force in British sugar producing colonies such as Mauritius. The abolition of 
the British slave trade in 1807 and the abolition of slavery in 1834 terminated about two 
centuries of reliance on the labour of imported African slaves. In Mauritius, anticipation 
of abolition led to the immigration of Indian indentured labourers as early as 1829. This 
transition from slavery to freedom was most striking on Mauritius where there was 
virtually a total withdrawal of the existing slave population from the plantations. 
Within ten years, there was a complete transformation of the labour force from slave to 
indentured labour and from majority African to a solidly Indian workforce. 
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This paper has two goals. The first is to critically examine the strategies adopted by the 
planters in order to maintain their hegemony after emancipation. The second purpose is 
to analyse the role of the Colonial State in the maintenance of the status quo and its 
relationship with the economic elite. Indeed, this essay will demonstrate how the 
Colonial State in Mauritius was partial to the plantocracy and frequently acted as its 
instrument. For instance, colonial policies.towards the ex-slaves between 1810s-1910s 
will be examined in order to show how Mauritius, like other British sugar-producing 
plantation societies, was structured to allow the small white plantocracy to exploit the 
labour of the African and Indian lower classes and keep the people in a perpetual state 
of poverty. 
 
Thus, the main argumentation is that emancipation was the replacement of slave-
owners’ arbitrary power by a more commanding state regulation of labour, but one 
which would continue to guarantee the maintenance of social hierarchy and inequality 
of race and class. In spite of the continuing economic difficulties in the British sugar 
producing colonies, the politico- economic organisation did not change in any 
significant way in the nineteenth century. The plantations stayed the major unit of 
production, calculated to generate and channel wealth into the hands of the small white 
elite. In the days of slavery, the estates were regarded as the primary agency to ‘civilise’ 
the Africans and continued to be regarded as the locus of civilisation for the ex-slaves 
and the indentured immigrants in the post-emancipation era. 
 
Keywords: slavery, inequality, post-emancipation, plantocracy, colonialism, institutions 
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Abstract 
 
Background of the study – Social Media has invaded many aspects of our lives. 
Individuals have made social networking accounts such as Facebook, twitter and skype 
an integral part of their daily living and use same for communication. It is widely 
acknowledged that people are now living longer (United Nations 2013) and it has been 
noticed that many older adults are using social media for social interaction. Social 
networking sites (SNS) is one type of social media. Interestingly, Facebook 
Demographics and Statistics Report (2010) assert that Facebook is no longer a platform 
of younger cohorts only but also of older people. The Pew Research Centre’s nationally 
representative Internet and American Life Project report that the number of participants 
who use social media age 65 and above has increased from one percent in 2006 to 38 
percent by 2012. It is widely accepted that there is a high correlation between social 
relationships and quality of life. Hirsch et al (2000) postulated that independence and 
engagement are the two core elements which affect the quality of lives. In contrast, 
study carried out by McMurtrey et al (2011) denotes that older people do not 
understand the digital world and do not use SNS. 
 
Aims/ Objectives – The main aim of this study is to understand older adults’ 
motivations to social media, regarding why they use online social media, analysing 
further, how older users themselves determine their reasons for using it. This data will 
enable us identifying the personal motivations behind social media usage at such an 
age. 
 
Research Objectives 
 

i. To describe Mauritian older adults’ views and perceptions towards social media 
usage. 

ii. To find out the reasons why older people are using social media in Mauritius. 
iii. To explain the outcomes of social media use among older people in Mauritius.  
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Design/methodology/approach – Both primary and secondary data have been used in 
this study. Secondary data was obtained by review of academic journal articles. 
However, it was not enough to understand the matter and the author went for a 
primary research. The research design includes a qualitative approach with semi-
structured interviews. The sample consisted of 12 older people. 
 
Findings – Most of the participants were encouraged to use social media by their family 
and friends. The main motivations for older people to use social media were financial 
gain, rebuilding family relationships, entertainment and maintaining social interaction. 
Facebook was.the most common social media site visited. Moreover, the positive 
outcome of social media activities were happiness, social connectedness and life 
satisfaction. 
 
Originality/Value – This study is contributing to new knowledge, however small it 
seems to be, as it is addressing an interesting topic, social media use among older 
people, which certainly has wide implications on the modern Mauritian society. 
 
Conclusion and Research implications – The results of the study have much relevance 
in the fast-developing ageing country like Mauritius which has a clear vision to become 
a developed nation. The authority may consider the results of this study while 
reviewing its national policy on ageing. 
 
Keywords: Qualitative study, older adults, Mauritius, Motivations, Outcomes 
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Abstract 
 
Background of the study – The United Nations (2015) assert that the number of older 
people is increasing at an alarming speed and this process is referred to as population 
ageing. Population ageing is a multi-dimensional phenomenon. It encompasses the 
social, economic, political and cultural aspects of human life. Alongside with its multi-
dimensional nature, a great number of challenges are attached to it (United Nations 
2015). Globally, a great number of older people face challenges such as discrimination, 
poverty, and abuse that seriously limit their human rights and their contribution to 
society. It has been noticed that there has been a prioritization of the special rights of 
other vulnerable groups (Children and Women) at the expense of older adults’ groups 
in the Mauritian context. Besides, history bears testimony that older people have often 
been neglected by human rights law and it is just recently that their rights are becoming 
a part of the public agenda. It is worthwhile to note that demographic change is the 
main driver for this awaken interest in older people’s human rights. Declining fertility 
rates and longer life expectancy are creating unprecedented proportional growth in the 
number of older people. Undoubtedly, this is changing many features of society and 
creating new social and economic challenges. 
 
Objectives – The main aim of this study is to understand whether older adults’ rights 
are being violated in the Mauritian context. Moreover, the main research objective is to 
take stock of the violated human rights of older people (if any) and investigate the 
extent to which it is a matter of concern among older adults. 
 
Design/methodology/approach – Both primary and secondary data have been used in 
this study. Secondary data was obtained by review of academic journal articles. 
However, it was not enough to understand the matter and the author went for a 
primary research. The research design includes a qualitative approach with semi-
structured interviews. The sample consisted of 15 older people, notably, 8 women and 7 
men, aged 60 and above. 
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Findings – One of the main findings of this study reveal that older people experience 
violations of their right at family, society and institutional levels. This paper will focus 
on the right to freedom from discrimination, right to freedom from violence, right to 
health and right to social security. Interestingly, this study depicts that rights do not 
change as people grow older. What does change is the status they hold in society. This 
change in status leads to further challenges.in their daily life situations. For example, 
some of the Mauritian participants argued that they are victims of neglect, abuse and 
age discrimination. 

 
Conclusion – It is worthwhile to note that human rights of older people should not only 
be celebrated on a specific date or in a specific conference. Human rights of older people 
should cover their daily life situations and mitigate their life activity challenges. A 
robust national convention should be created and it should be in proper alignment to 
their development and wellbeing. 
 
Originality/Value – This study is contributing to new knowledge, however small it 
seems to be, as it is addressing a pivotal issue, human rights of older people, which has 
huge implications on the Mauritian society. This paper argues for an introduction of a 
robust national convention on the rights of older adults. The vigorous convention 
should contain holistic and mandatory conditions which promote and protect the rights 
of older people. It should be supported by a strong monitoring system that would 
consist of dynamic Mauritian stakeholders. This paper outlines the arguments in favor 
of the creation of a national human rights treaty for older adults and proposes that 
active stakeholders and human rights proponents should work together toward the 
creation of such compact. 
 
Research implications – The results of the study have much relevance in the fast-
developing ageing country like Mauritius which has a clear vision to become a 
developed nation. The authority may consider the results of this study while reviewing 
its strategies to address the human rights of the older people in a more effective 
manner. 
 
Keywords: Older People, Human Rights, Robust National Convention, Mauritius 
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Abstract 
 

In a context of general crisis in higher education characterized by a lack of 
funding, massification and unemployed graduates, there is a need to rethink and repair 
the existing paradigm of knowledge production and acquisition founded on 
problematic premises. This paper aims to explore the contemporary problems facing 
higher education especially the high levels of specialization and pre-professionalization. 
It argues that higher education should do more than provide students with a set of 
knowledge and skills to be economically active to suit the needs of the neoliberal 
economy. A new paradigm of higher education may entail a new focus on the 
humanities laying greater emphasis on “meta-knowledge” understood as self- 
reflective, open and creative attitudes and which focuses on the education of the whole 
person. 
 

Several of the crises facing humanity including inequality, climate change, 
terrorism, influx of migrants, religious conflicts, etc cannot be addressed through one 
discipline or a single subject. Inherently, the problem of higher education is that 
training has tended to be discipline- based to the detriment of interdisciplinary 
approaches. Based on contemporary philosophical thoughts, this paper calls for the 
formation of citizens for an interdependent world. It bemoans the separatism that 
characterizes the contemporary educational landscape and calls for breaking the walls 
between disciplines and sciences. It argues that the high degree of specialization which 
has largely driven the agenda of universities is the product of the industrial revolution. 
In the age of Google, the creation of critical publics who are able to sift through 
information and use their analytical skills and argumentation skills to address the 
contemporary challenges of the world is more than required. 
 

To train for the workforce and employability, the current learning system has 
also encouraged individualism and self-centeredness. For instance, this same principle 
of individualism, with greed as its counterpart, has allowed the propagation of 
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neoliberal economic doctrine that has produced the financial meltdown of 2008 and the 
perpetuation of inequality. Students are hardly exposed to a global outlook that is based 
on an understanding of citizenship in an interdependent world. The paper makes the 
case for an emphasis on world history, world religions and the study of languages as a 
way to move away from the profit- based and market-exchanges that tend to 
characterize contemporary human connections and relationships in order to foster 
human relations that are based on empathy, cooperation, ethical and global citizenship. 
 

The paper attempts to explore the premises and contours of a new humanism 
through the creation of capabilities that allows students to develop their own reasoning 
and expand.their minds to be global citizens. It is through the ‘humanistic turn’ that 
humane development and a peaceful world can be envisioned. 
 
 
Keywords: Higher education, neoliberalism, humanism and citizenship 
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ABSTRACT 
 
Purpose 
The primary aim of this study is to have a deep insight into the link between CSR 
participation and the promotion of education for the needy and vulnerable children. 
This work assesses the performance of CSR practices of two leading banking 
institutions in the promotion of quality education for the needy and vulnerable students 
and how far is the money invested being wisely used by the beneficiaries. 

Method 
Semi-structured interviews schedule were carried out for data collection with the 
beneficiaries to assess if CSR funds is being wisely invested towards promoting quality 
education for the needy and vulnerable one. Secondary data was also used in the 
extraction of information in the annual reports of the two leading banking institutions 
from the banks website. 

Key Findings 
This study reveals that investment of the CSR funds made by the two leading banking 
institutions is not enough to promote quality education for vulnerable children and 
those that are out of the mainstream educational system. Many NGOs are facing 
financial problems and there is a fear of not being able to run the institution for long. 
Since October 2016, changes in the CSR guidelines have compelled NGOs to register 
again at the NEF so as to obtain financial aids through the National CSR Foundation. 
However no approval was given and till October NGOs have not received CSR funds. 
According to beneficiaries there is a lack of communication between members of the 
CSR foundation to discuss on educational projects for vulnerable children and the lack 
on involvement and funds invested by the financial institutions. Moreover findings 
cannot be generalized since some beneficiaries was given money to assist to the need of 
those children while others were given equipment to facilitate learning therefore the 
CSR educational projects implemented by the two leading banking institutions differs. 

Value/originality 
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This work contributes towards a better understanding of how banking institutions 
promote education for vulnerable children in need through the various CSR initiatives. 
It gives an overview of how the CSR funds is being used by the different beneficiaries 
and to assess if the amount of CSR funds invested by these companies enough to 
provide quality education for vulnerable children. We will also assess the extent to 
which companies are involved in those CSR projects. 
 
Keywords: CSR, education, Mauritius, vulnerable children 
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Abstract 
 
Human Development Index (HDI) has been extensively referred to as an indicator of 
economic development the HDI for the 4 small states The Indian Ocean deserve some 
special attention due to their specific problems especially vulnerable to certain factors 
such logistically challenging geographical location, extreme weather, limited natural 
and human resources and scale diseconomies, amongst others. One of the objectives is 
to review the HDI trends and patterns which characterize small states from a 
comparative perspective over the past two decades or so. Second, to disentangle the 
three broad components of HDI to track evolutionary trends, analyse correlation 
relationships and capture specific traits among them. The final objective is to provide 
possible explanation of the differences in the scores, with respect to the features of the 
economies under study and to come up with specific policy recommendations. 
 
Keywords: HDI, Indian Ocean Small States, HDI Scores 
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Abstract 
 
The study ‘Social media as an innovative learning platform for tertiary level students in 
a changing society’ aims at finding out why tertiary level students use social media for 
learning apart from networking or communications. The development of websites and 
tools like Facebook, YouTube and related learning platforms have become a choice of 
independent and alternative learning for university students. Such complementary 
learning could have been in the form of private tuition in the past but the coming up of 
social media in the form of learning platforms have made it easier and more user-
friendly for university students to both acquire knowledge and complement their 
learning. 
 
As part of the research background, Barry et al (2011) claim that social media is one area 
in which everybody is learning in real time. No one can deny the craze that has taken 
over the entire world with social media, in the last ten years. Facebook, Twitter, 
LinkedIn, YouTube, Google Plus and a bunch of others have become almost everyone’s 
second nature (Pappas, 2013). Many think that social media is just another way to 
minimise personal communication and contact, for others an effective way to 
legitimately peek through people’s lives, and for others a pure waste of time with no 
value. Shepherd (2015) explains that using social media platforms as a means of 
enhancing one’s learning often comes down to simple discipline. 
 
A few key research questions were identified namely: What do students learn from 
social media? Does the social medium offer alternate learning to university students? 
Does social learning reinforce academic learning from the class environment? What 
could be the risks of depending on quick-fix social learning to the detriment of tailor-
made classroom curricula in a university? 
 
The research methodology focused on tertiary level students who are heavy users of 
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Internet and mobile technologies. The researcher considered a sample of 50 students 
ranging from Year 1 to Year 3 at the Université des Mascareignes. He considered the 
trend to be likely in all public and private universities based on the fact that mobile 
technology use is common through the provision of Wi-Fi in the school environment. 
Random sampling took place with an equal percentage of male and female students 
based in both rural and urban Mauritius. 
 
The qualitative research established different magnitudes regarding the perception of 
students under examination at the UdM. The choice of social media platforms for 
learning varied a little.from Year 1 to Year 3 students who were a little more explicit in 
researching information. Even learning from social media was questionable with new 
university students less willing to accept the importance of social media. However, 
convergences increased when social media learning was questioned as a complement to 
traditional learning in the same way as the stimulus that it provided to learning. 
Students also commonly postulated the risk of being over-dependent on social media 
learning to the detriment of traditional classroom learning. 
 
This research supported that learning from social media might be an integrated form of 
learning in society when onlookers claim that traditional book learning has died. It is 
seen that there must be encouragement for educators to foster social learning for 
educational purposes. However, such learning must be always validated against 
established university curricula which is formal, standardised and purposely adapted 
for academic learning. Social learning could be merely complementary albeit being 
useful, handy and practical. Today’s Net Geners learn more by collaborating and they 
respond to the new model of education that is beginning to surface— student-focused 
and multiway, which is customised and collaborative. This is where the importance of 
the new learning paradigm must be emphasised. 
 
Keywords: social media, learning platform, students, university 
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Background 
 
Despite all the progress that has been achieved in the education sector so far, there are a 
number of persistent problems associated with preparing children and youngsters for 
learning. In Mauritius, it is a well-recognised fact that the education system suffers from 
a lot of learning issues and it has always raised a number of concerns. In order to help 
these children and their families, innovative approaches have been suggested, which 
include strong collaboration with the private sector and NGOs, both international and 
local, for solving the problems. 
 
Purpose 
 
The main aim of this study is to evaluate how NGOs are intervening to help and assist 
the poorest sector of the population in improving their learning abilities. An evaluation 
of these innovative approaches applied by NGOs is performed, and constraints faced 
are identified. Parents’ views are also taken into account regarding the services offered 
to their children. Information pertaining to Parents’ involvement and how they are 
being empowered are also compiled for analysis purposes. 
 
Methodology 
 
For data collection, a structured interview schedule was designed and applied to 
parents, who were the main target. Their perception in terms of the roles of NGOs in 
education sector, their views on non-formal education and the weaknesses of NGOs 
identified were gathered for analysis purpose. In addition, interviews were carried in 7 
NGOs. Their views pertaining to the services they provide was also gathered. It also 
takes into account their main achievements in order to analyse their contribution 
towards vulnerable people. 
 
Key findings 
 
Based on the qualitative research undertaken, it can be said that NGOs are bringing 
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innovative approaches in their interventions which are beneficial for the development 
of beneficiaries. Their educational approaches are grounded on firm research, theories 
and pedagogies developed by experts. To obtain in- depth data, it was primordial that 
parents in areas of pocket of poverty give their views in regards to the involvement of 
NGOs. Data collected show that NGOs are not actively involved in their regions where 
they identify culture of organization and lack of volunteers as weaknesses of 
associations. 

Poverty incidence in the deprived regions is obvious in Mauritius. NGOs in Mauritian 
context depend mostly on parents who usually volunteer in associations and the leaders 
themselves to achieve their objectives. On the positive side, despite the deprivation in 
the localities, there are associations which believe in multiple intelligence and offer 
wide opportunities. A summary of the findings of this study suggested ten practices 
such as the development of focus vision, achievable expectations, role model, and the 
provision of resources, collaboration, empowerment, community relationship, trust and 
integrity. 
 
Originality/value 
 
This study provide valuable information which can be used by other stakeholders in 
their strategies for improving service delivery in the sector. The qualitative research 
which has been done gives a new contribution for building models for implementation 
by other associations. In addition, it shows how some factors affect educational 
attainment. Hence, this work comes to the conclusion that those nonprofit associations 
are aware of the learning difficulties faced by vulnerable children by implementing 
innovative approaches for the benefit of beneficiaries. This study draws special 
attention on the present contribution of NGOs in the education sector in Mauritian 
society. It provides an in-depth insight on the level and quality of services provided by 
the NGOs in the education sector in Mauritius and enable to ponder on important 
issues how to improve further the present situation for the benefit of beneficiaries. 
 
Keywords: NGOs, Mauritius, Education, Learning, Vulnerable Children 
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Oral Presentation 
 
ABSTRACT 
 
Background - All over the world, be it in developed or developing nations, sustainable 
development is increasingly accepted as a fundamental objective for public policy and 
decision- making. Consequently, development projects are widely accepted by the 
population provided that they are in line with the aspirations of the inhabitants and 
they cause less harm to their livelihoods. The impacts on most infrastructural projects 
are multi-dimensional which include economic, social and environmental, amongst 
others. Social impacts include changes to the ways of living of people, their culture, 
their health and well-being and their environment. In the community, people may 
develop fears as to what will happen to their personal property with development in 
their regions. Thus, a social impact assessment needs to be carried out to take stock of 
the concerns and needs of the inhabitants and other major stakeholders affected by 
development of project. In this paper, we shall explain the Deep Ocean Water 
Application (DOWA) project and the relevance of the social impact assessment on it. 
 
Purpose - The purpose of this paper is to provide an insight on the potential social 
impact of the DOWA project on the human environment in the regions of Bain Des 
Dames and Port-Louis Central. The views and opinions of the immediate residents, 
community leaders and business operators will be highlighted. 
 
Design/methodology/approach – Both primary and secondary data have been used in 
this paper. Research methods used include field observation, informal talks and 
unstructured interviews with fishermen, community leaders, residents, business 
operators, drivers, amongst others. Focus group discussions with major stakeholders 
have also been carried out. 
 
Findings –The principal findings of this research indicate that not all stakeholders in the 
regions were initially aware of the coming of such a big project. Anyway, after taking 
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cognizance of information on the project, almost of them are for such an eco-friendly 
development. However, they have some concerns which need to be addressed properly 
by the project management team to avoid any unnecessary resistance on the part of 
mainly the business operators in the region of Port Louis Central. Following the 
findings and analysis, some relevant mitigation measures have been recommended. 

Research implications – This paper has much relevance to the Mauritian society where 
both the public and private authorities have to examine and evaluate the social 
consequences of any future big development project which impact on the livelihoods 
and day to day routine of the inhabitants and business operators. 
 
Keywords: social impact, social impact assessment, human environment, Deep Ocean 
Water Application 
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Abstract 
 
Background / Objective 
 
This study aims primarily at exploring the Rastafarian community in Mauritius, so as 
to better understands the roots of this movement, analysing and understanding its 
specificities and its cultural differences and how it is emerging in Mauritius. It assesses 
their integration in the Mauritian society, analysing the problems they face in practicing 
their culture in the country, and analyses the legal framework concerning the 
consumption of cannabis from a Rastafarian persepective. 
 
Methodology 
 
A qualitative approach was used for the research design of this study with a sample 
consisting of 6 people who are adept of the Rastafarian philosophy. The purposive and 
snowball sampling was used to select participants. A mixture of both structured and 
non-structured interviews was used to collect the primary data. 
 
Key findings 
 
The research findings have demonstrated the emergence of this philosophy in the 
Mauritian society and that their main objective is to militate and to revalue their 
ancestral culture who has long ago being lost through slavery. Besides, this philosophy 
combat for peace, justice, equality and that they are being treated as any other 
individual irrespective of their ethnic background. Findings also indicated how 
members of this community always suffer from prejudgements and discrimination in 
the society, especially at work or any other institutions. Members from this community 
are claiming respect, and to enable them to practice their culture freely as other ethnic 
groups in Mauritius do. 
 
Their main problem in Mauritius is the consumption of cannabis and that their culture 
is not being accepted and respected in the Mauritian society. It has also being observed 
how because of their physical appearance they are being stereotyped and face 
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discrimination. 
 
Originality/Value 
 
This work contributes toward a better understanding of the Rastafarian philosophy. It 
also shed lights on the various prejudices towards this community and how it impact 
on their life’s experiences. This work can contribute in trying to make people 
understand more this philosophy before putting prejudgements and to decrease 
discriminations and give them equal treatment be it at work, in education institutions 
and in the society. 
 
Keywords: Rastafarians, Mauritius, integration, difficulties, cannabis 
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Purpose 
The past 40 years have witnessed a huge generational movement, with more women 
entering the workforce over the globe, diversifying the population of employees. As a 
result, there is a common impression that women’s fight for parity in the work setting is 
being won. This study, however, takes a deep insight into the glass ceiling. It 
investigates the Mauritian banks and hotels, analyzing the extent to which progress has 
been made in terms of gender representation at top management and in the 
composition of the board of directors. 
 
Method 
This study works out a full data-set of the gender composition of the Top Management 
and the Board of Directors of the Banks and Hotels listed in the Top 100 companies in 
Mauritius during the past 10 years, taking stock of the changes noted with regards to 
same. In addition, two research instruments, in the form of structured interview 
schedules, were devised and applied to a representative sample of employees and 
managers in the banking and hotel sector. In the process, the views of the Top-
Management of a sample of banks and hotels employees with regards to (i) the 
evolution of the situation with regards to gender at the Boardroom level in their 
organization and the main reasons behind the changes noted (ii) the existing 
constraints.(iii) the next decade with regards to gender parity in the decision making 
spheres were compiled for analysis purposes. 
 
Key findings 
What emerges out of this study is that, in spite of the common perception that progress 
is being made, there is still a long way to go in order to reach parity in the upper 
spheres of the organizational hierarchy. A number of historical, cultural, sociological as 
well structural and institutional obstacles all combine together to impede women’s 
progression to executive positions, preventing them from climbing the organizational 
ladder seamlessly, as men generally do. Even if they score higher on measures of job 
performance, women still lag behind men in terms of ‘promotability’. As such, there are 
intentional and / or unintentional discrimination against women at executive levels. 
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Originality/ Value 
This work sheds new light on the ‘myth’ of the glass ceiling in the Mauritian setting. It 
comes to the conclusion that women are still at a disadvantage in the work place as they 
are not gaining access to the decision making spheres from where they can make a 
difference in terms of improving the gender parity situation within organizations. There 
is a need for a critical mass of women to be pushing towards these higher positions in 
the organizational hierarchy, but cultural, institutional and situational barriers are all 
impacting negatively in that process. It is.expected, however, that this pressure is to 
gain momentum in the coming years, given the educational achievement of women, 
their massive entry into middle level positions, and their level of competence and 
dedication in the work setting. 
 
Keywords: Gender; Glass-Ceiling, Leadership, Mauritius; Banks, Hotels 
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Abstract 
 

Tropical cyclones are an omnipresent threat to the people, economy and environment of 
Mauritius, with an intense cyclone having an approximate return interval of 8/15 years. 
It is suggested that the strength of cyclones will increase concomitant with 
anthropogenic climate change, however there is relatively little known about 
community memory and social learning from cyclones, a key determinant in resilience 
and vulnerability. Despite the evident exposure of Mauritius to cyclones, little research 
has been conducted which investigates community vulnerability and resilience for 
either cyclone response or recovery in Mauritius, either from a current or historical 
standpoint. Instead, the contemporary literature on cyclones in Mauritius focuses either 
on the efficacy of early warning, seasonal and regional climate signals or ecological 
impacts and response. Critically, while community awareness of environmental risk is 
shown to be present in Mauritius and key to the capacity to response, the levels and 
distribution of this knowledge is almost entirely unknown. 
 
The importance of investigating the role of awareness, knowledge and memory of past 
‘extreme’ events in Mauritius is compounded by its relatively high vulnerability to the 
impacts of climate change. While there is agreement that the intensity of cyclones will 
increase with climate change, the exact local projections are uncertain, and there are 
considerable disagreements regarding changes in cyclone frequency. A number of 
recent ‘extreme’ hydro- meteorological events have already been attributed (by various 
authors) to anthropogenic climate change. However, contrary to this confident 
attribution, is it very problematic to blame these events on climate change alone, 
particularly given the limited historical records in Mauritius. In view of the 
combination of complex factors of vulnerability (both human and physical), uncertainty 
in current climate change impacts, variation in future predictions, lack of a historical 
baseline and the absence of studies investigating impacts of climate change and 
adaptation options, more research is clearly required, particularly that which delivers a 
historical perspective. 
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In order to adequately understand community resilience and vulnerability to cyclones 
specifically, this research suggests that it is essential to first understand the longue 
durée, since the prerequisites and conditions for any so called ‘natural’ disaster, trace 
their origins far into the distance, in both time and space. To address this, the research 
conducts a multidisciplinary methodological approach, which deploys a combination of 
interviews with archive research to illustrate not only the past experience and impact of 
tropical cyclones in Mauritius, but equally.importantly, the determinants of social and 
cultural learning from disasters. The early results of this research are presented here. 
This has broad implications for the modern attribution of climate change impacts, as 
well as adaptation and disaster risk reduction policy on a local, national and regional 
scale. 
 
Keywords: Disaster Risk Reduction, History, Resilience, Tropical Cyclones, Mauritius 
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Abstract 
 
Human Rights are the most basic ones inherent to each person irrespective of their 
color, religion, caste or nationality. However, even today some people are deprived of 
their human rights - be it a man or a woman - all have to undergo the same pain and are 
still waiting for their voices to be heard by those who are supposed to be the watchdogs 
of these rights. Such is the case of the Chagos Archipelagos: Diego Garcia, the main 
island. Its native population was exiled in a very barbaric way a few decades ago to 
build a modern American Military Base. The other atolls were also evacuated for the 
same purpose. Diego Garcia once belonged to Mauritius and at present is known as a 
British Indian Ocean Territory and, most of the Chagossians and their descendants live 
in Mauritius in extreme conditions. The main aims of this research are to study the past 
and present conditions of the Chagossian people living in Mauritius and how each of 
the measures taken by the British government challenged their basic human rights. 
Therefore, this research studies the impacts of the conspiracy of the British on the 
Chagossians, the impacts of the expulsion on the Chagossians’ lives over the last 4 
decades and how the human rights of the Chagossian population were violated. The 
paper also highlights the struggles of the Chagossians people to live and to return to 
their homeland; hence revealing how this issue is a conspiracy against humanity 
despite the fact that the British and Americans are still refusing to accept that they were 
guilty and are finding means and ways through loopholes in different laws to prove 
that they were right. 
 
A qualitative approach was mainly used to have an in-depth study of the subject. Both 
primary and secondary data were collected for the purpose of the research. Semi-
structured interviews were conducted with a small sample of 10 Chagossians. In 
addition, an interview was also carried out with the leader of the ‘Chagossian Refugee 
Group’, Mr Olivier Bancoult. Moreover, the observation technique was also used to 
collect information. It has been found that the Chagossian population is a forgotten one 
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and that many human rights were and is still being challenged. Most of the Chagossians 
and their offspring have deplorable living conditions in Mauritius, most of the elderly 
Chagossians have already lost their lives, their culture is at stake and not much has 
been done to ease their pains and sufferings. Findings have also shown that, the 
conspiracy was a huge and a well-planned one ranging from common man to top 
officials. Despite the fact that the ‘Chagossian Refugee Group’, supported by the present 
Mauritian government, is still fighting for the Chagossians to return to their island, the 
British are trying their level best to prevent them from doing so. 
 
This study contributes as a drop to the vast ocean of existing knowledge about the 
Chagossian history, the injustice caused to them in terms of deprivation of basic human 
rights and their.struggle to return to their homeland. This research will nevertheless 
help others both to understand the case as a whole and use the data for some further 
research. 
 
Keywords: Chagossians, Human Rights, Conspiracy and Struggles 
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Abstract 
 
Gambling is reputed to be the second oldest profession in the world and is widely 
practiced by people of different social strata. Nearly in all countries and cultures the 
omnipresent of gambling is felt. In the past, gambling was illegal in various countries in 
the world and according to Reith (2007), it was ‘’regarded as a deviant activity 
alongside prostitution, alcoholism and drugs’’. Moreover, Reith (2007), also claimed 
that ‘’during this century, gambling has become a commercial activity by selling thrill, 
hope and amusement to customers. ’’It can be observed that gambling has become a 
deep rooted phenomenon in the contemporary Mauritian society. However, it can also 
be noted that all the five types of worldly recognized gambling, known as (1)Casinos 
Games, (2) Lotteries, (3) Sporting Betting, (4) Bingo and Slot Machines and (5) Online 
Gambling are present in Mauritius. This huge availability and accessibility of various 
forms of gambling have eased the Mauritian participation to gambling, thus becoming 
an integral part in the lives of Mauritians as many of them gamble every day. However, 
to know Mauritians’ involvement in gambling someone can go to any gambling point at 
any particular time of the day and we will see Mauritians enthusiasm for gambling. On 
Saturdays the massive crowds at Champ de Mars Race track and the long queue of 
Mauritians at any ‘Lotto’ lottery point indicate that Mauritians are highly involved in 
gambling. Therefore, the main aim of this research is to examine the impacts of 
gambling on the lives of Mauritians, whether it has a positive or a negative impact or 
both. 
 
The quantitative approach was mostly favored for this study. Both secondary and 
primary data were also collected. A survey among 150 people aged between 18 to 65 
years and above were carried out, especially those who gamble more than three types of 
games of chance out of the five types of legal gambling. However, the participant 
observation technique was also used at Champ de Mars Race track, Senator Club 
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(Flacq), and other gambling points in the regions of Flacq and Port Louis. The main 
findings of the study have revealed that most people who are involved in more than 
2.three types of gambling are addicted to gambling. Moreover from the study, it has 
been found that Mauritians gamble for the four following main reasons: (1) to solve 
financial difficulties, (2) for entertainment, (3) for socialization and (4) to forget troubles. 
It has also been found that gambling has lesser positive impacts than negative ones as it 
has adverse impacts on the family, personal, social, financial, and vocational lives of 
many people. Besides, many respondents stated that they have attempted suicide 
because of the collateral damages caused by gambling in their lives. Besides this, a great 
majority of respondents have confessed that they have committed illegal acts to fund 
their gambling or pay their gambling debts. Findings also indicated that gambling is 
negatively impacting on the lives of many Mauritians to a great extent. 
 
This study contributes towards a better understanding of the impacts of gambling in the 
lives of Mauritians and can be used by the stakeholders in their quest to solve the 
plague of gambling which is causing tremendous threat to our Mauritian society. 
 
Keywords: Types of gambling and its impacts 
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Abstract 
 
Consumers and businesses are adopting CSR as a new value regime with the rise of 
globalization and neoliberalism. This paper explores the dimensions of a brand’s CSR 
department within a macro economic structure, Mauritius. The case study of a 
successful Mauritian enterprise, driven by ethical and secured investments1 in areas 
like youth development, child welfare, employee engagement, preservation of the 
natural environment; hence caring for the growth of sustainable local communities. 
 
In the literature review, there are extensive references about the importance of brands’ 
contribution to economic stability, brand management and CSR. It begins by proposing 
different perspectives of brands adapting not only to consumer’s demand but also 
realising how resources are valuable. Often not providing in-depth information about 
the social initiatives can result as a ‘green wash’ whereby questions start to undermine 
the real motivation behind brands affiliated to CSR. 
 
Having sketched a broad overview of the economic and company’s situation, I address 
my research questions: 
 
1 Appendix pg 20 
UOM Research Week 2017 
• How is the Foundation bridging the management gap between CSR strategies to 
that of the other brand extensions and its employees from other sectors? 
• Does the Foundation push the immaterial form of labour into converging a social 
relationship of production? 
• In what ways are the workers creating value for the brand through CSR strategies 
and the social works? 
I will use methodological triangulation, which ‘is a mix of ethnographic observation 
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interviews, qualitative and quantitative methods’ hence cross checking results for 
consistency, enhancing confidence from overall conclusions drawn’ (Seale 2004: 78, 
297). Recording interview 
increased accuracy of the coding because the subject was present and able to clarify 
questions’ 
(Kvale 2009:34, 202). 
The brand’s values originate from CSR initiatives undertaken by the Foundation and 
the 
employees who according to Arvidsson and Peitersen 2013, are ‘productive publics’ 
whereby the ‘conduct of organizational members and general sentiment’ are vital for 
the organisation’s culture and the brand. I observed the Foundation covers various 
forms of CSR activities and have regrouped them under CSR supported with greater 
clarity following the interviews conducted with the head of the CSR department, 
information on the website, local newspapers and regional magazines. The employees’ 
response through a survey brought a coherent and informative overview of the 
potential and limitations of CSR. The CSR Law was introduced to the population in the 
Budget speech 20092, which encouraged companies to not only generate economic 
profit but also pursue social and ethical capital. Questions about the legitimacy of the 2 
http://www.investmauritius.com/media/170912/FinanceAct2009.pdf under Act 21. 
Income Tax Act 

 
Amended, Section 50 K 
CSR Law and Companies aspirations to respect the values of human 
dignity are being researched. 
 
The Foundation drives innovation forward by acting as a facilitative management; 
ensuring transparency and accountability are deployed through reports, extensive 
research to maintain the progress of the social initiatives both internal and external 
bodies. The CSR deployment is in three phases as per the case study examined such as 
philanthropy activity involving upliftment of neighbourhood areas, sponsorships and 
NGO’s; scholarship in educational field, employee welfare. Assisting social causes at a 
National Level by working closely with the Government bodies and funding other areas 
apart from neighbourhood. Effective communication between employees regardless of 
different status of management level within the company have promoted teamwork 
and generated values which make the CSR initiative an ongoing program. The research 
shows expansion of new horizons whilst maintaining CSR as one of their key drivers. 
The success of the CSR initiatives relies on the embodiment of values, relationships and 
feelings of employees expressed through a motivation outburst demonstrated from 
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expanded range of executional elements like the different social activities. The essence 
of corporate citizenship emerges from the gestures, the freedom to take initiatives 
forming their groups, investing their personal time, knowledge and belief into the 
works. I would conclude by bringing a contribution to the meaning of CSR in a 
developing economy like Mauritius where performing business in an ethical manner, 
respecting workers and consumers’ rights reinforces CSR culture with strong values 
like solidarity, motivation and corporate citizenship. 
 
Keywords: Corporate Social Responsibility, Branding, Developing Economy, Mauritius, 
Organisational Culture, Transparency, Brand Values 
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DEPARTMENT OF ECONOMICS AND STATISTICS 

A Feasibility Study For a Social Investment Market in Mauritius 
 

Taruna Shalini Ramessur, Bhavish Jugurnath and Boopen Doobah 
 
Abstract 
 
In the present economic environment as social challenges have intensified and public 
funds in several economies are under pressure, social investment has become 
increasingly relevant as an instrument that can simultaneously promote economic, 
social and environmental development. This study examines the feasibility of a social 
investment market in Mauritius. Given the lack of data in this field, an array of data 
collection techniques have been used ranging from desk research, focus group 
discussion, survey to interviews. The results emanating from the study are in line with 
the work of other authors like Kohler et al, (2011) and Addis et al, (2013), who identified 
information asymmetries, fragmented demand and supply, the complexity of deal 
structuring, unclear definition of the term social investment and high transaction costs 
as the main barriers, given the market is at its infancy stage. The research also provides 
some realistic recommendations to boost up the market and help it mature. 
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SMEs and Environmental Regulations: Attitudes, Awareness and Practices in 
Mauritius 

 
Taruna Shalini Ramessur, Bhavish Jugurnath , Sanjay Matadeen, Vikash Ramiah and Imad 

Moosa 
 
Abstract 
 
The Small and Medium Enterprises (SMEs) represent an important segment of 
Mauritius, accounting for approximately 40% of GDP, employing 255000 people and 
producing around 120 billion worth of output every year (Ministry of Business, 
Enterprise and Cooperatives). Given that sustainable and eco-friendly development 
ranks high on Government’s agenda, several environmental regulations and policies are 
applicable to SMEs just as they are applicable to larger businesses because SMEs 
operate in almost all sectors of the economy. The literature (see for instance the work of 
Hobbs, 2000 and Esty & Winston, 2009) however affirms that SMEs generally embrace 
reactive strategies which centre on compliance rather than sustainability and with no 
opportunities for short term gains they may perceive investing in technologies and 
processes which reduce resource use and waste, as non priority. Against such a 
backdrop, this study evaluates the perceptions of small and medium-sized enterprises 
(SMEs) and environment managers/ sustainability practitioners towards environmental 
regulations and policy instruments which aim to promote green behaviour, in 
Mauritius. To be more precise it will assess three categories of environmental 
instruments namely regulatory tools, information- based tools and financial and 
economic instruments. Alongside since no attempt has been made in the literature to 
differentiate between the perceptions of ‘green’ SMEs and that of ‘conventional’ ones, 
this is another objective of this research work. 
 
Contact Details of Authors: 
 
PRINCIPAL INVESTIGATOR NAME: 
Dr. Taruna Ramessur 

TITLE:Dr. 

ADDRESS:C/O Faculty of Humanities, 
University of Mauritius 
Reduit 

TEL:57615439 
E-MAIL:t.ramesssur@uom.ac.mu 

OTHER TEAM MEMBERS 
Dr. Bhavish Jugurnath 

TITLE:Dr. 



Research Week 2017 
 

615 

  

ADDRESS: 32,Dhuny Lane St Paul, Phoenix TEL: 5 7743308 
E-MAIL: b.jugurnath@uom.ac.mu 

OTHER TEAM MEMBERS: 
Sanjay Matadeen 

TITLE:Mr. 

ADDRESS: Royal Road Camp de Masque TEL:57737144 
E-MAIL: s.matadeen@mdx.ac.mu 

 
OTHER TEAM MEMBERS 
Assoc. Prof. Vikash Ramiah 

TITLE:Dr. 

ADDRESS:, University of South Australia Business 
School, Adelaide, Australia 

TEL:+61883027572 
E-MAIL: 
vikash.ramiah@unisaedu.au 

OTHER TEAM MEMBERS: Prof. Imad Moosa TITLE: Professor 

ADDRESS: Department of Economics, Finance and 
Marketing, Faculty of Business, RMIT University, 
Melbourne, Australia 

TEL:+61399251516 
E-MAIL: imad.moosa@rmit.edu.au 

 
  



Research Week 2017 
 

616 
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Abstract 
 

Migrants’ remittances, an age old phenomenon, have assumed great importance over 
the last decade in development studies. With increasing international and internal 
migration, they are considered to be an ‘important and stable source of external 
development finance’ for households in source regions (Ratha 2003), reducing transient 
poverty and at times even structural poverty (Kapur 2004). At the same time, 
remittances can also lead to financial dependency, divert attention from productive 
investments and due to the self-selection nature of migration, increase inequality in 
source regions. Despite its significance, systematic research on remittances in India and 
Mauritius has been severely limited due to the lack of nationally representative data. 
India and Mauritius has been reporting a remarkable rise in its economic growth in the 
recent past. Prior to the global economic crisis, factors related to the external economy, 
such as liberalization of the economy, globalization and increased FDI (foreign direct 
investment) were cited as the major drivers of this growth process (Zachariah and 
Rajan, 2007). However post-crisis, internal factors, such as domestic consumption, 
strength of the regulatory and other institutions, and the country’s demographic profile, 
are being appreciated for their role in the sustained growth of the economy. This paper 
attempts to address that gap. The estimates are important for a number of reasons such 
as the extent to which some States are dependent on remittances. The studies shows 
that, Indian economy on the whole is not dependent on international remittances, 
Kerala, Punjab and Goa are among the most remittance-dependent economies (top 25% 
of households receive nearly 50% of the domestic remittances in India, NSSO 2010a, A-
49 to A-57). With reference to Mauritius, both the migration and remittance flows show 
an increasing trend (2001-2008, Masum Miah, Md. Abdul Mannan Khan and Mostafizur 
Rahman, 2014) but after this period it is showed a decreasing trend. This paper attempts 
to address that gap. The estimates are important for a number of reasons. Therefore, for 
increasing the reserve as well as boosting up economic development through 
remittance flow, government of both the countries should come forward to search new 
scopes of manpower export. 
 
Keywords: Mauritius, India, Migration, Remittances, Economic Development 
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The Social Protection of Women Entrepreneurs Operating in the Informal Sector 

S.K Sobhee1 , V. Tandrayen-Ragoobur2* and H. Kasseeah3 
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Abstract: 
 
Mauritius has a comprehensive social welfare system with a wide range of social 
benefits. It includes a system of universal old age pension and workers in the formal 
sector benefit from additional social protection as they receive pensions on retirement, 
which is paid by the state or out of employers’ and employees’ contributions. Voluntary 
private pension schemes are available to private sector employees; but the coverage 
remains limited to public and private formal sector workers. Other benefits include 
pensions for widows, orphans, guardian’s allowance, child’s allowance, inmate’s 
allowance, injury allowance and disablement pensions amongst others. 

However, in spite of the extensive welfare state and social protection in Mauritius, there 
are groups that still suffer from a lack of social protection. One such group is women 
entrepreneurs operating in the informal sector. This study explores the problems faced 
by the sample of women entrepreneurs and evaluates the extent of social protection 
they benefit from. The study investigates how a mix of formal and/or informal social 
protection could benefit them. The findings set out policy options and propose relevant 
mechanisms, which can help these informal women entrepreneurs in both their 
businesses and everyday lives. The research provides evidence-based policies and 
relevant policy options for the small island economy. 

The informal sector is indeed a buffer in times of crisis but this may not be true if the 
reduction in growth rate of the macro-economy is successive and prolonged. In such 
circumstances, the absence of social safety nets may make those in the informal sector 
financially disadvantaged and highly vulnerable. However, while small informal 
businesses may sound a plausible outlet to them, they may not necessarily provide 
adequate social protection against illness, disability, maternity, unemployment and old 
age. 

With the high female unemployment rate, especially after the termination of the Multi-
Fibre Agreement and the EU sugar reforms, the Government has encouraged 
unemployed and retrenched women, to turn to entrepreneurship as a means of 
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sustaining their livelihoods. Former housewives too have turned to entrepreneurship to 
bring additional income to the household in the face of rising living expenses. These 
women, given their limited skills, could not find alternative employment in other 
booming sectors of the economy. These informal businesses might prefer to operate in 
the informal sector to avoid payment of taxes or in order not to abide by established 
norms and regulations. In particular, it is argued that women's involvement in informal 
sector enterprises can contribute towards alleviating socio-cultural 

restrictions imposed on women through improving their economic status and, 
consequently, their position within households. 

As there are no official statistics on the informal sector in Mauritius, (a ‘black box’ so to 
say), our analysis relies on survey data gathered through interviews of around 403 
women entrepreneurs operating across a wide range of informal activities. Hence, 
survey data is used to assess the level of social protection in the informal sector and 
investigate the ways of further enhancing social protection. The results obtained from 
the survey analysis help in probing further into the possible provision of social 
protection to informal sector women entrepreneurs, and investigate whether 
formalisation may stand as a potential solution. 
 
The survey thus provides detailed information on the characteristics of women 
entrepreneurs operating in the informal sector in terms of their age, level of education, 
family background, marital status and income earned, amongst others. The 
characteristics of their businesses are also captured in the questionnaire and more 
importantly, an assessment of the existing level of both informal and formal social 
protection is undertaken. Their willingness to pay for a given level of social protection 
and the type of social protection are also measured. 

The results indicate that more than half of the women surveyed were middle-aged with 
around 75 per cent having incomplete primary education indicating the low educational 
attainment of these women. The women were mainly operating in the wholesale and 
retail trade and earning low incomes just sufficient for the survival of their family. Most 
of these women-owned businesses were operating with or without a business 
registration number, with no distinction between the assets of the households and the 
business and no separate accounts being kept. 

Very few of the women interviewed or their family members were earning any form of 
pensions and therefore the social protection of these women was extremely poor which 
points towards their high vulnerability. Although the women interviewed were aware 
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of the importance of social protection both for themselves and their employees, they 
were severely financially constrained and could not, even if they wanted to, contribute 
to a social protection or pension schemes. 

The setting up of incubators for these informal businesses would enable women 
entrepreneurs in the informal sector to be more creative and innovative and help them 
in the branding of their products and enhance their value added. The results also 
suggest that regarding social protection, entrepreneurs should be made more aware of 
the different schemes that exist for formal businesses and what benefits they may derive 
from formalizing their businesses. A tier scheme for social protection could be 
conceived, with a compulsory first tier contributed by the entrepreneur, a second tier by 
the government and a third tier (optional) as an additional contribution to ensure 
broader social protection coverage. To overcome financial constraints, informal 
businesses must be encouraged to find financing modes, which extend beyond 
commercial banks and explore opportunities to partner with other informal businesses 
which ultimately could help them to expand and become formal as well. 
 
Keywords: Social Protection, Women, Informal Sector, Entrepreneurs 
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Contemporary society is witnessing the emergence of the Knowledge Society (KS) 
whereby knowledge is created, shared and utilised for the economic development of a 
country. The development of the Knowledge Society (KS) is inextricably linked with the 
growing pervasiveness of digital technologies in all spheres of our domestic, working 
and public lives. Knowledge is regarded as a source of competitive advantage in the 
information age (European Commission, 2013). Major transformations are being 
brought about in the labour market where new skills and competencies are required to 
support KS and those countries that are able harness those skills and competencies to 
produce sustainable growth are those that will succeed. As such, there is enormous 
pressure on education and on higher education in particular, to increase access. Access 
however does not mean merely increasing the number of graduates. In the context of a 
knowledge society, it implies a whole new way of teaching and learning, equipping the 
graduates with sets of skills so that they thrive as professionals and individuals/citizens 
in the digital world. New openings must be created to engage in innovative 
collaboration and opportunities to allow development of bottom-up structures of 
knowledge and to distribute resources more effectively. There is a paradigm shift from 
students being knowledge consumers to knowledge producers. The ‘transformative 
power’ (Miltiadis et al., 2009) of these technologies is generating new waves of 
opportunities and innovation in education, as well as new challenges that need to be 
addressed urgently. One such challenge is that higher education in the knowledge 
society is no longer the monopoly of universities; there are increasingly more 
“knowledge industries” that sometimes are more responsive to the needs of the 
industry and hence put in question the very “existence” of the traditional universities. 
  
The bottom line is that Universities cannot do business as usual: the situation calls for a 
paradigm shift in teaching and learning. The uses of ICT and online resources have now 
seeped into all areas of teaching and learning in the Education sector. It is driving 
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innovation in the pedagogy, curriculum development and delivery methods by 
bringing in more flexibility to learners and a greater focus on support for learning. The 
traditional classroom is now being replaced by open learning where students work 
autonomously and collaboratively within a structured (content-wise) environment. 
Personal knowledge is shared and transformed into common knowledge. As the 
education sector has to address numerous challenges and expectations, various support 
mechanisms and incentives should be developed by the Government which relates to 
funding, creation of appropriate platforms and national agencies to help speed up the 
technological development at institutional level.   
  
To sustain this emerging knowledge society, more emphasis is being laid on knowledge 
and learning as important axes to support the new forms of societal structure. Since the 
world is moving towards a knowledge society wherein technological innovation in 
higher education harnesses societal and economic potential, this paper aims at 
analysing how the online and open higher educational world is generating new 
pedagogical frameworks on how education is resourced, delivered and taken up. 
 

Keywords: Knowledge Society, Higher Education, Digital Technologies, Pedagogical 
Frameworks. 
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Abstract: 

Over the last few decades, there has been a considerable decrease in fruit consumption 
amongst youngsters around the world (Dixon et al, 2014). As a consequence of the 
wrong choice of diet, an increasing number of cases of cardiovascular diseases and 
obesity have also been noted amongst the same group (Donkin et al, 2000). In order to 
address this issue, healthy eating and healthy diet is recommended (Croll, 2001) and a 
key part of healthy diet incorporates fruits, which is particularly essential due to their 
vitamins and minerals contents (Wargovich, 2000). As such, to successfully promote a 
healthy lifestyle, the young population needs to be able to recognize the benefits of fruit 
consumption and as well as their nutrients. Nonetheless, knowledge on nutritional 
information on fruits remain an important challenge that still needs to be tackled and 
confronted even though multiple sources in the form of books, websites and mobile 
applications are already accessible (Duyn et al, 2001). This may also be likely because of 
the restricted interaction and involvement with such sources. One technology that has 
shown to improve engagement, strengthen understanding and present a distinctive 
learning experience is Augmented Reality (AR) (Kaufmann et al, 2003). AR is 
considered to have numerous potentials in education and training as it can make 
educational environments more fruitful, pleasurable, and interactive (Yuen et al, 2011). 
However, limited work has been conducted to explore the application of AR to provide 
nutritional data on fruits. To address this limitation, this study explores the application 
of AR for nutritionally augmenting fruits.  
 
In order to achieve the purpose of this paper, an AR-based application that nutritionally 
augments fruits, named Fruitify was designed and implemented. Instead of utilizing 
head-mounted display for AR, the camera of the mobile phone was chosen because of 
accessibility reasons to the targeted audience, that is, young adults. Amidst mobile 
operating systems, Android was selected as it is considered as the most popular 
operating system being utilized around the world (Boren, 2014). In terms of design 
decision, marker-less based AR was settled for rather than marker-based AR because 
such approach would be more practical to the end-users. The advantage of using 
marker-less based AR is, youngsters would not need any particular markers and can 
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scan the fruits using their mobile phone camera directly. As such, for developing and 
implementing the marker-less based AR application, Unity3D (version 5.6) and Vuforia 
SDK (version 6.2) were selected as both platforms are favored in terms of development 
of such technologies (Network World, 2017). As main features of Fruitify, it can detect 
and identify different fruits through the mobile phone camera, after which, the user 
enters the desired quantity of the fruit in grams and then nutritional information such 
as maximum daily intake value, protein information, vitamins percentages and 
carbohydrates, corresponding to the identified target are displayed. In addition to that, 
the user may also be able to view background information and facts about the detected 
fruit both in online and offline modes. Moreover, the end user can also keep track of 
nutritional information from the fruits consumed where daily, weekly and periodic 
statics and reports could be generated and exported.  
 
To evaluate the usability of the proposed tool and to acquire insightful information on 
user’s experience, an experiment necessitating 20 participants was carried out 
(Interaction Design Foundation, 2016) using cognitive walk-through and the System 
Usability Scale. During the trial, all users were able to finish most of the tasks and as 
key findings, a SUS score of 82.1% was achieved thus also affirming that the application 
meets its usability requirements and participants expressed strong intentions of reusing 
the tool again in the future. This also accentuates the expectations of augmented reality 
as a means for yielding nutritional information on fruits in practice.  

 

Keywords:  Augmented Reality, Markerless, Nutritional Information, Awareness, 
Fruitify. 
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Abstract: 

Background and objectives of the study 

The Mauritius Institute of Education has been mandated to implement e-learning 
initiatives in primary and secondary schools in Mauritius as from next year. 
Augmented Reality (AR) is a technology which provides a new layer for interaction 
with virtual content using smart devices such as tablets and smartphones.  It has great 
potential in the education sector where it can engage and motivate learners in their 
learning experience but little is known on its application in the Mauritian educational 
context.  This research aims at finding how to integrate AR in the primary education, 
assess its effectiveness to promote understanding of abstract concepts in Science and 
finding out constraints in its implementation in a primary school.  This study aimed to 
respond to the research questions: 

1. To what extent do Augmented reality applications promote students’ 
understanding of abstract concepts in Science? 

2. What are the design considerations for creating augmented reality activities in 
the classroom? 

3. What are the constraints to the implementation of AR in primary schools in 
Mauritius? 
 
Approach and methodology 

This study, based on the ADDIE framework (Analysis, Design, Development, 
Implementation and Evaluation) was conducted in a standard five class involving 37 
participants where they used a Solar System Augmented Reality book with tablets. This 
manual was created based on the Aura-Interactive Solar App as it provides interactive 
tools, is free to download and does not require an internet connection after installation. 
Also, the application makes use of image markers and fits the Science curriculum in the 
primary schools.  
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Jonassen’s Constructivist Learning environments was used to model the various 
learning events where the learner could take ownership of their knowledge 
construction through examples provided and thereafter construct solutions with the 
information and cognitive tools provided. 

This research used a purposive sampling of thirty-seven students aged 9-10 to gather 
data through observation, questionnaires and interviews. Students forming part of the 
sample needed to have access to mobile devices at home and parents’ consent was 
sought.   

Qualitative analysis of the data consisted of two parts namely; participant’s data to 
understand motivations and constraints for using Augmented Reality and participant’s 
perception of the application.  

Major findings of the research work 

From the responses obtained, student perceptions towards learning Science with 
Augmented Reality were identified in terms of ease of use, engagement, enjoyment and 
motivation. 

It was found that the learners were very engaged with the learning environment and 
understood main features of the solar system much more effectively using the 
Augmented reality applications. The learners required the intervention of the teacher to 
understand how to use the applications in the first instance, but eventually could 
manipulate the tools more easily.  

This study has shown that students can be more engaged in their learning 
environments with technological support, however further study needs to be done with 
the primary school teachers to allow them to design and develop pedagogical scenarios 
that will make a difference in the learning abilities and transfer of knowledge to 
application on understanding. 

 

Keywords:  Augmented Reality, Learning design, Mauritius Primary education, Science 
Education, ARCS motivation Theory. 
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A study of the relationship between gamification of textual learning resources and 
long-term memory in Grade 6 deaf students 
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Abstract: 

Yearly in Mauritius, only a few deaf and hard of hearing students manage to get a 
passing mark in French language in Grade 6 (previously CPE level - Certificate of 
Primary Education). This shows that those students are encountering difficulties to 
perform well in this subject; in that they struggle to read and write. French language is 
basically the second or third language of deaf and hard of hearing students; after the 
bilingual-bicultural model of MSL (Mauritian Sign Language) and English, and Creole. 
As at date, literature suggests that there is hardly any French language learning tools 
connected with pedagogical knowledge and technological tools suitable for the 
Mauritian context.  

The aim of this research work is to embed ICT in the teaching and learning process of 
French language; while making the process fun, interactive, engaging and motivating. 
In the last decade, gamification through ICT and multimedia has been often used for 
promoting conceptual understanding and retention ability. The intent here is to 
investigate if gamification of French learning resources in Grade 6 can positively affect 
deaf students’ long-term memory; and improve their performance in the language 
academically. 

Since no single method addresses all needs and the focus of the research lies not in the 
chosen methods but in the need to improve knowledge transfer from teachers to deaf 
students, a combination of methodologies is necessary; thus the importance of 
methodological inventiveness or the living theory approach. 

The project shall therefore encompass developing educational games, and multimedia 
through the pragmatic paradigm point of view, exploring the practical relevance of the 
tools; while the theoretical framework will be based on action research. The purpose of 
the research is however not to replace the actual means of teaching French language to 
deaf students; but to rather act as an aid and paradigm shift to the current teaching 
method. It will start with observation and field notes taken in French language classes 
to capture the main difficulties faced by deaf students, and to identify the actual 
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teaching methods used. Data gathering will continue with surveys consisting of both 
structured, including the Likert scale, and unstructured questions to the deaf students, 
their teacher and respective parents. Moreover, an assessment of the existing 
equipments will be made in the school computer room so as to specify the range and 
limitation of software which can be used for the development of games. Based on the 
grounded theory, qualitative data gathered will be analyzed to propose solutions to 
problems identified. This will allow for the development of a simple and appropriate 
learning aid which focuses on individually tailored behavior from specific criteria.  

Given that the sample is relatively small, the same group of deaf students will be 
assessed once through the actual teaching method, then be subject to learning through 
the use of the developed multimedia learning tool. First the pre-test and the post-test 
will be compared and analyzed to decide whether the students who used the 
multimedia tool performed academically better than those who were subject to the 
actual teaching method. Secondly, the students’ grade in French language will be 
compared to previous ones obtained for the Grade 6 final exams. Thirdly, the results 
obtained will also help in the identification of new problems and solutions. These will 
be used for the next cycle of action research. The project will then take the form of about 
three cycles of action research where active testing and feedback will be gathered from 
real life experiences in the computer room of the school and analyzed using the 
grounded theory to draw on concepts identified. Qualitative methods, such as 
observation, in-depth case studies and semi-structured interviews will again be 
integrated and prioritized to analyze each child’s experience; while quantitative 
comparisons; such as calculating mean and median, if the sample size allows, will be 
used to analyze the general view and experience of children and teachers. This will help 
determine the effectiveness of the study, and may direct future implementations of 
multimedia learning aids covering different subjects at Grade 6 level. 

 

Keywords:  Gamification, Long-term memory, Deaf student, Methodological 
inventiveness 
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Abstract 

Language plays a significant role in the life of a community and it englobes every aspect 
of social organization. Each linguistic group would like to preserve and cherish its 
language as a principal element of cultural unity and would work in collaboration for it 
to progress. Nowadays Language education has been modernized due to the 
application of technology and how fruitful is that application of technology is 
increasing the pace of teaching and learning remains a debatable issue. Technology 
comprises of different appliances such as computers, mobile phones, multimedia tools, 
and so on. In this new era of technologies, children are fond of and have a sense of 
enthusiasm for the use of those latest technologies with unlimited options and facilities. 
So why not use these technological tools for language teaching and learning. Many 
language schools are interested to bring about innovation in terms of programs, student 
services and in other aspects of student experience. In short, technology will help to 
boost the level of language education as well as language learners. On the other hand, 
most of the Telugu teachers in Primary institutions do not have the opportunities to 
have access to technology such as school laptop, Interactive whiteboard, and projectors 
to be used for continuous teaching in their classroom. Thus, the purpose of this study 
was to determine whether the use of technology could create a positive impact in 
teaching of Telugu concepts. It was mainly focused on how the use of cartoons could 
cater for all types of learners, how they are used as a tool to allow child centered 
learning and whether they promoted the understanding of concepts easily through the 
use of technology and brought motivation to learners. However, there are many factors 
mentioned in the study which influenced the implementation of technological devices 
in Asian teachers’ teaching methods. Therefore, a study was conducted with the upper 
primary students in Mauritius in School level A and in School B to find out whether 
concept cartoons will be advantageous in encouraging them in understanding concepts 
better. Cartoon Story Maker was therefore used as an educational tool to teach 
“Singular- Plural” concept followed by an interactive quiz as assessment to monitor the 
progress of students. So, through both qualitative and quantitative approach, focus 
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group, observation, and achievement tests were chosen as convenient methods to 
collect data to attain the research aim and objectives. The findings about the use of 
cartoons have revealed that there has been a slight increase in percentage of scores, 
which can be concluded that cartoon concepts have motivated the learners to learn the 
Telugu concepts. It even helped to improve their communication skills. The animated 
cartoons encouraged learners to remain focused on the activity discussion, hence 
contributed in boosting an interest in learners. 

Keywords: Cultural unity, Collaboration, Types of learners, Focus group, Assessment. 

 




