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Message from the Pro-Vice-Chancellor (Academia)
UoM’s quest of expanding its research horizon has been unshrinking over the past few years
and particularly since the last edition of its Research Week. This trend clearly depicts the
unflinching commitments of academics to be further active in their research endeavours.
While the last edition itself bears testimony to the increasing momentum in research
involvement and deliverables, with submissions of more than 200 abstracts from staff and
students, it is expected that the 11th Edition will be even more successful. The broad theme
‘Impactful Research’ chosen for this edition is to provide still greater opportunities for
researchers to participate widely in disseminating their findings from different perspectives.
Also worth noting, this theme is very much in line with the vision of the UoM to become
a ‘Research Engaged and Entrepreneurial University’.
As customary, the Research Week remains exclusively the most important disseminating
research platform which allows for most significant involvement, dedication and interaction
of academics and students across the different Faculties and Centres on campus.
The Call for Abstracts and Papers has been enlarged to rope in researchers who have been and
are still working jointly on projects or papers with UoM staff. This is to allow for greater
visibility of the research being undertaken by the UoM staff and that of the UoM as well.
Moreover, it is expected that interaction with other partners will further enhance the crossfertilisation of views and ideas and consolidate the base for more in-depth academic
collaboration.
In addition, the different sessions will provide opportunities for researchers benefiting from
different funding schemes to showcase their research commitments and achievements.
Opportunities will be provided to specific research groups which have benefited from
alternative sources of funding - locally and internationally – to be more visible in what they do.
In line with the different internally funding schemes that have been introduced since last year
and the approval for funding of pertinent research projects carried out by Poles of Research
(PREs and PRs) and other teams of researchers, it is expected that this Research Week per se
will extend beyond just the academic community. It is anticipated that the 11th Edition will
involve more people from the industry, policy-making circles and the community at large.
Undoubtedly, these deliberations either through oral or visual presentations, will create the
opportunity for all stakeholders to take cognizance of the research deliverables, findings,
importance and policy recommendations of UoM researchers.
It is my pleasure therefore to wish all of you well for an insightful, thought-breaking,
impactful and fruitful Research Week 2019.

Prof Sanjeev K Sobhee
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Exploring Innovative Learning Designs for Learner-Centredness in Higher Education
S. Gunness*
Centre for Innovative and Lifelong Learning, University of Mauritius, Ebène Branch, Mauritius
*

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

Abstract:
University of Mauritius is now embarking on the Learner-centred Credit System, but the
tenets of learner-centredness have been embedded in many e-learning modules since the
creation of the Virtual Centre for Innovative Learning Technologies (now known as the
Centre for Innovative and Lifelong Learning). Most of the modules taught by the CILL
academics are designed around knowledge, competencies and skills that our learners are
meant to acquire, without focusing excessively on the content, through technologically
enhanced learning activities.
This study aims at exploring innovative learning design principles for embedding more socioconstructivist teaching and learning strategies such as Productive Failures (PF) and Design
Thinking, amongst others in teacher professional development courses. Studies suggest that
PF learning design is more effective in developing conceptual understanding and transfer than
a direct instruction design. Productive Failure (PF) is a learning design that entails the design
of conditions for learners to persist in generating and exploring representations and solution
methods (RSMs) for solving complex, novel problems (Kapur, 2008; Kapur and Bielaczyc,
2012). In-service teachers following the BSc Educational Technologies programme, are
required to integrate more constructivist learning approaches, but have admitted that they still
teach in the same way they had been taught – the direct instruction. Direct instruction is the
usual teacher-directed method whereby students sit and listen to explanations and
interpretations of concepts and methods that the teacher presents to them. It has been defined
as the more knowledgeable other (MKO) providing information that fully explains the
concepts and procedures that learners are required to learn as well as learning strategy support
(Kirschner, Sweller and Clark (2006). Whilst this is the case of most face-to face educational
systems, constructivist and innovative pedagogies can now leverage on the affordances that
new technologies provide to both students and teachers. Over recent years there has been a
shift from content –based teaching to skills-based teaching as contemporary learning theories
propose that learning is an active process, where learners must build knowledge and not be
passive recipients of information.
For this study, the following research questions have been considered:
RQ1: To what extent can higher education learners explore and deepen their understanding of
ill-structured learning activities?
RQ2: How do university students facilitate peer-to-peer support through learning activities?
RQ3: How do university students curate knowledge from the vast repositories available to
them, and enhance their self-directed learning?
Purposely-designed ill-structured learning activities for a module on Research Methodology
were proposed, requiring collaboration with peers to define the scope and plan the final
report. The learning activity was based on the topic of collaboratively “Developing good
research questions about Innovative Pedagogies using the Ice-cream cone model.” Evidence
of collaboration and critical thinking were to be submitted as transcripts from online Skype
7
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discussions. Productive failure was experienced as the teams of student-teachers visibly
struggled to assimilate and accommodate concepts about innovative pedagogies for
researching their own classes. The constant comparison technique (Glaser, 1967) was used as
the means of analysis for the qualitative data generated from the student’s Skype Discussions
(Murphy and Salomone, 2013). Our findings suggest that this disruptive method helped
learners to formulate better hypotheses and Research Questions (RQs) around educational
technologies as compared to previous cohorts where explicit details were provided for
formulating good RQs.
Keywords: productive failure, design thinking, collaborative learning, innovative pedagogies,
educational technologies.
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Deaf Students’ Struggles in the Classroom, Multimedia and Gamification:
A Systematic Literature Review
G. L. Chan*
Center for Innovative and Lifelong Learning, University of Mauritius, Ebène Branch, Mauritius
* Corresponding Author. E-mail: gwen.laurissa@gmail.com

Abstract:
A preliminary research showed that people learn more deeply from words and pictures than
from words alone (Mayer & Anderson, 1992; Mayer & Moreno, 2002); and that games can
potentially shape users’ behaviour (Dicheva, et al., 2015). So as to better understand whether
or not Deaf and Hard of Hearing learners (DHH) may benefit from both multimedia and
games in the classroom, literature was reviewed in the following three topics: Deaf students’
struggles in the classroom, Multimedia and Gamification.
It is important to know that reading and writing require two related capabilities; firstly you
must be familiar with a language and secondly, you must understand the mapping between
that language and the printed word. (Mayberry & Marentette, 2000) Deaf and Hard of
Hearing learners (DHH) are disadvantaged on both counts. Learning to read requires DHH
learners to learn the mapping between the spoken language and the printed words, and this is
not easy for them because they do not have access to phonological code and many do not
know the language well since it is often considered as a second language for them. Moreover,
the grammatical syntax of a sentence in sign language is different from that of a spoken
language (Research Litterature, 2017; Perlmutter, 2017); adding to the challenge faced by
deaf students as compared to their hearing peers. During their study, Boutla, et al. (2004)
observed that despite the difference in short-term memory span in deaf people; theirs and their
hearing peers’ working memory resources were comparable; meaning that both have similar
ability to manipulate and maintain linguistic information. The shorter short-term memory
span in ASL users was probably due to the reliance of their hearing peers on auditory rather
than visual information in linguistic short-term memory; thus affecting the likelihood of
transfer to long-term memory. (Boutla, et al., 2004; AuBuchon, et al., 2016; Silvestri, 2016)
The cognitive load theory suggests that by reducing the amount of unnecessary information, a
learner can process important ones in the working memory, which is in turn synthesized with
similar long-term memory data to solve a problem (Sweller, 1998). Using ICT in foreign
language classes can highly increase students’ motivation to learn (Manuel, et al., 2016). He
suggests that the two major advantages of ICT are that learners are able to control their own
pace of learning, and that learning experiences can be individually tailored for different need.
However, the integration of ICT in the learning environment highly depends on the
motivation and capability of the teacher.
One such aspect of gamification is that it has the potential to shape users’ behavior in a
desirable direction; thus affecting users’ motivation (Dicheva, et al., 2015). Although the
application of gamification in education is still an emerging concept, especially in Mauritius1,
and that most of the reviewed papers report promising results, more substantial empirical
1

Although the concept of gamification is widely used in Mauritian schools, the use of digital pedagogical games
is relatively new.
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research is needed to determine whether both extrinsic and intrinsic motivation of the learners
can be influenced by gamification. (Dicheva, et al., 2015) While the goal is to create and
maintain intrinsic motivation, gamification is the application of extrinsic motivators (Richter,
et al., 2015). It is thus a prototypic instance of human freedom or autonomy in that people
engage in such activity with a full sense of willingness and volition. Literature, as at date,
suggests that rewards can be used to produce positive, negative and no effects on intrinsic
motivation (Katz, et al., 2014).
Keywords: Multimedia, Gamification, Deaf student, Education, Memory
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The Transformation of 21st Century Educators in Mauritius: Current Status and
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Centre for Innovative and Lifelong Learning, University of Mauritius, Ebène Branch, Mauritius
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Abstract:
With globalization, the domestic and international environment confronting Mauritius in the
future will be much more competitive and challenging. One of the main reasons for
unemployment in Mauritius was the mismatch of skills of youngsters which are inadequate
for the job market. (MYS, Republic of Mauritius, 2016) Therefore the emergent shortage of
skilled labour coupled with increased weights for higher incentives and remunerations (PRB,
2016) are all menacing to reduce the current growth momentum of the economy. (MYS,
Republic of Mauritius, 2016)
Thus, learners require more relevant education so that they are able to gain understanding,
skills and dispositions that are imperative for the stability of the future. Inopportunely it not
possible when the task of teachers is restricted knowledge-based delivery, controlled by the
rigid curriculum which usually sustains the ‘one size fits all guides’ traditional teaching
approach and overlooking the benefits of technology integration to support the transformation
for the 21st Century education. To what extent can educators enhance their teaching to see
themselves as active contributors for 21st century teaching and learning? What are the factors
in conducive or repressing this transformation? What can be done to enhance the
transformation of the 21st Century classrooms?
100 Educators working in primary and secondary schools and the study included these
different types of organizations: Public colleges, Private aided colleges and Private un-aided
colleges in Mauritius to diagnose the needs thoroughly the transformation of professional
teachers in different settings. The findings show that despite being qualified professional
graduates and digital natives, most of them acknowledge that it is very difficult to cope with
the new generation of the 21st century and along with the lack proper technological tools as
well as the limitation from the management in terms of the required ingenuity and leadership
that should be taken to transform their classroom. Most of them are not being able to make the
most of the few technological tools available due to the lack of professional development
opportunities to enhance their IT skills. Their anticipation to transform their teaching is also
momentously affected by the influence of the school leaders and policymakers and most of
them stated that they are not being considered as important agents in the educational reforms.
Some teachers lose interest when the teaching gets hard, individuals with growth mindset
(Dwerk, 2006) pursue and thrive on challenge, wish to stretch themselves as they are always
trying new things in class because they discern that they shall be nurtured and learn along
with their learners.
It is noteworthy that almost all the participants bear a growth mindset and are ready to
transform their teaching practice as most of them validated the required teaching skills to
equip the 21st Century learners. Furthermore, they also confirmed keenness for the use of
OER and a National online platform for collaboration, sharing and evaluation and for the use
of online resources.
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Through triangulation of a survey and interview during the course of the research, it has been
verified and validated that school teachers believe that technology will surely assist their
teaching and they call for a 21st Digital Professional Development. Hence, providing more
online resources and upgrading teacher preparation programs would be facilitating teachers in
the emerging roles of the teaching profession along with the transformation of the society.
Keywords: 21st Century Teaching, Teacher‘s transformation, Growth Mindset, OER.
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Digital Inclusion as One of the Enabler of Active Ageing: Empowering the Elderly
to Use WhatsApp as an Innovative Communication Tool in Mauritius
R. Ittea*, S. Ajaheb-Bahadoor and G. K. Bahadur
Centre for Innovative and Lifelong Learning, University of Mauritius, Ebène Branch, Mauritius
*
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Abstract:
It is known fact that people around the world are ageing rapidly. According to UN Report
2015, “In 2015, one in eight people worldwide was aged 60 years or over. By 2030, older
persons are projected to account for one in six people globally. By the middle of the twentyfirst century, one in every five people will be aged 60 years or over”. As of today, elderly
people constitute a large part of world population, and a substantial growth is projected to
increase in the coming decades.
Mauritius is no exception as older people represent a growing section of the Mauritian
society. According to the latest data, the proportion of the population aged 65 years and above
increased from 10.0% to 10.5% from 1st July 2016 to 1st July 2017 (Statistics Mauritius,
2017). Statistical projections show that the population growth rate will follow a negative trend
as from year 2032 and the total population of Mauritius will decrease from 1,305,310 in 2027
to 1,303,313 in 2032 and may reach 1,188,403 in 2052 (Source: Ion News). It is therefore
becoming importantly challenging to enhance the overall well-being and quality of life of
older people in line with the “active ageing” concept (WHO 2002).
With the rapid progression of technology in Mauritius, the Ministry of Technology,
Communication and Innovation has provided free Wi-Fi access in 350 public places to the
public including Community Centres, Social Welfare Centres, Women Centres, `Youth
Centres, Village Councils and Post Offices. Therefore, the need to make older people more
technologically and socially included and updated is becoming even more relevant in terms of
re-skilling and up-skilling, especially in social interaction and communication aspects where
ICT plays a central part.
Social interactions are essential for the welfare of the elderly. Cornwell & Waite (2009)
discussed how social disconnectedness (e.g. limited social network and occasional
involvement in social activities) and perceived isolation (e.g. loneliness and lack of social
support) affect the physical and mental health of the elderly.
This project focusses on the use of WhatsApp as social networking tool, and aims at making
WhatsApp a usable and accessible application for elderly people to use to communicate. It
involves an innovative approach to develop basic technological knowledge and skills of the
elder people by empowering them through WhatsApp to become more active users of
technology.
This study is targeting 45 elderly people of 55-70 years who are regular members of
Circonstance, St-Pierre (25) and Camp Yoloff (20) Community Centres. A questionnaire has
been distributed to know the number of participants who are keen to learn about how to use
WhatsApp and the reasons why they want to use WhatsApp. The training is structured in 3
building blocks; each block representing 2 sessions (of 1 ½ hours) with the audience.
Provisions are also made to have two additional sessions for those requested more explanation
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and/or hands-on to be confident and conversant with the application. Since a large proportion
of the target audience from Saint Pierre has only primary and lower secondary education
(Form 3) compared to the majority of participants in Port-Louis who have studied till at least
Form IV, we are using Creole language as medium of explanation within the animation.
It will also be an opportunity for lifelong learning for this age group and to show them how
they can use technology to enhance their lives. The project also aims at inspiring and
stimulating the shift to a new paradigm that views the elderly people as more digitally active
even if it is only at the personal level. This new paradigm also calls for programmes and
training that support learning at all ages and help to project a more positive image of ageing.
Keywords: Digital Inclusion, Active Ageing, Technology, WhatsApp, Social Interactions,
Lifelong Learning
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Exploring the Use of Tweets and Word Clouds as Strategies in Educational Research
D. Cooshna-Naik*
Centre for Innovative and Lifelong Learning, University of Mauritius, Ebène Branch, Mauritius
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Abstract
This presentation discusses an exploratory aspect of my doctoral study entitled
Undergraduate students’ experiences of learning with digital multimodal texts. Designed as a
pedagogical intervention, the main study involved a group of first year students from the
University of Mauritius, most specifically from the History department. The study used a
qualitative approach within the interpretivist paradigm known as phenomenography and it
sought to understand the different ways undergraduate students experienced learning with
digital multimodal texts (DMTs) within the context of the module ‘Mauritian History’
(HIST1002Y).
The students-participants encountered DMTs as readers (consumers) and as authors
(producers). Data was collected through semi-structured interviews, written reflection
accounts, a focus group discussion and a consideration given to the DMT (a video) produced
by the participants. However, for the purpose of this presentation, I offer my reflections on
two strategies I explored during the focus group discussion to (i) elicit reflections and
discussions amongst the participants and to (ii) visualise the data. The focus group discussion
served the purpose of gaining collective insight of what participants had to say about their
experiences as consumers and producers of digital multimodal texts. Furthermore, it was a
platform which enabled discussions between the participants on a similar phenomenon,
namely the use of DMTs for learning so as to look for divergent and similar views.
The first strategy consisted in using a hands-on tweet activity to engage the participants into
deeper thinking and to facilitate discussion. The hands-on activity was carried out in an
informal manner and made the environment appear less intimidating for the participants since
they were not expected to provide an instant reply to the prompt statement given. The tweet
activity further gave more time for participants to think and critically reflect on their
experiences. It gave them the opportunity to think deeper about what it meant to them to learn
Mauritian History through and with DMTs, express their thoughts in concise yet meaningful
words before elaborating their voiced opinions to the whole group. Additionally as a second
strategy, following Pithouse-Morgan et al. (2015), I decided to explore Wordle software
application to generate visual representations of the data in the form of word clouds. These
were created immediately after the focus group discussion to enable me to gain a collective
sense of the thoughts shared across the panel of participants.
The use of hands-on tweet activity was found to be a good ice-breaker especially in a focus
group setting regrouping participants who may feel intimidated. It made the participants feel
at ease and more relaxed to share their views amongst each other while eliciting discussion
and fostering deeper thinking. The exploration of word clouds as data visualisation tool
showed that there are some caveats that should not be disregarded. It is important to note that
word clouds as a tool to support data analysis should not be considered in isolation or as a
standalone tool research tool as suggested by McNaught and Lam (2010). Moreover, the word
clouds generated using the raw texts of the tweets did not consider the context and distorted
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some sentences thus losing their meanings as noted by some researchers (Ramlo, 2011,
McNaught & Lam, 2010, Williams et al., 2013). Using the approach adopted by Ramlo
(2011), it was possible to bring out the meaning of the words as expressed by the participants
in the tweets. However, my exploration was limited and would require further research to
determine whether other word cloud applications allow for more flexibility as opposed to the
Wordle application.
The exploratory study related to these two strategies was restricted to one specific type of data
set namely focus group discussion responses. Further research could be carried out to
establish their relevance and pertinence in analyzing qualitative data.
Keywords: Qualitative methodology; Data collection methods; Focus group discussion;
Digital multimodal texts; Learner experiences
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Abstract
The complexity of teaching and learning remains a problem in prevocational education.
Although prevocational stream students are very talented, they remain among those who face
difficulties in their learning transition and who require special educational needs to learn and
progress. Consequently, it is the teachers’ duty to ensure such students are engaged in the
development of their ability. It is also the teachers’ dedication to help students develop the
necessary skills needed in this digital era; including different strategies, flexible pace, and
above all the use of images, pictures and multimedia. As such, teachers need to adopt proper
teaching strategies to teach students how to become more literate and numerate, thus
becoming more functional when integrating the society and using these techniques more
positively with educational outcomes. Observation from past years shows that there has been
too much stress on students at Grade 6 level in Primary schools. Pupils were too frustrated
and learned by heart compellingly without reflecting century skills. Knowledge and
understanding, application and inquiry skills can cater for the twenty first century skills.
The aim of this research was to investigate the benefits of using concept-mapping in Science
subject with low level learners and to help them develop their critical thinking skills. Concept
map as a visual diagram displays the association of concepts and outline the connection
among or between concepts. (Hoffman and Novak, 2003). It involves the process of creating
map(s) in a graphical way by organizing keywords that are representative of a specific
concept and then by creating relationships between them. In short, it is all about organizing
information and thoughts meaningfully where students find it easier and faster to grab ideas
and understanding. In this way, students can easily memorize information contained in the
picture and hence, enhance their awareness of the subject taught. This study used a qualitative
method in order to study the usefulness of concept mapping in science subject with two
prevocational classes.
The findings of this study also indicate the importance of concept mapping as a tool to
enhance teaching. Where possible, the use of concept map has also shown its capacity to
develop interest among low achievers which has in fact enhanced students' critical thinking
skills in science subject. It was found that students who were exposed to the hand-drawn
concept map were able to answer the questions more correctly as compared to those who
followed traditional method. There was active construction of knowledge built on the basis of
students’ prior knowledge and experiences. The level of achievement was raised considerably
with the use of C-map software and even very low achievers improved their performances
through engagement and discussion.
In conclusion, concept mapping is seen as a tool that may support learning within appropriate
teaching guidelines and pedagogical approaches. The study shows that the use of multimedia
through the C-map software had improved ‘retention’ compared to traditional teachings.
Writing skills were improved and students were more opened to socialize through peer
collaboration. Thus, there was meaningful learning than rote learning that took place.
Keywords: Prevocational education; Critical thinking skills; C-map Software; Knowledge
construction
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Abstract:
Fish taxonomy requires scientific knowledge and ability to recognise the morphological characteristics
of fish to be able to identify fish species. People from all around the world face problems in the
identification of fish species and users need to have access to scientific expertise to do so and, the
situation is not different for Mauritians. In Mauritius, fish guides to identify fish include small
published field guides books, posters from local research institutions and information on Fish Base
and FAO reports. To date, however, there is no automated recognition system for fish species in the
Mauritian context. An automated means to identify fish species would prove to be a real advantage to
different stakeholders namely the government, marine managers, fish farmers, fisherman, fish
mongers, boat owners, seafood industrialists, marine biologists, oceanographers, tourists, students and
to the public at large. Mauritius is a Small Island Developing Nation with a population of 1.3 million
topped by a growing tourism industry of around 1.3 million tourists on an annual basis. Tourism is one
of the pillars of our economy and seafood products are highly prized by both locals and tourists while
marine ecotourism is a growing sector where activities such as diving and snorkeling are very popular.
In this project, an innovative smartphone application has been developed for the identification of fish
species that are commonly found in the lagoons and coastal areas, including estuaries and the outer
reef zones of Mauritius. Our dataset consists of 1520 images with 40 images for each of the 38 fish
species that was studied. Ninety-percent of the data was used for training and the remaining for
testing. All the images were first converted to the grayscale format before the application of a
Gaussian blur which removes noise. A thresholding operation is then performed on the images in order
to subtract the fish from the background. This enabled us to draw a contour around the fish from
which several features are extracted and/or computed. These include: width, height, ratio of height to
width, minimum height at the start of the tail, distance of this minimum height from the mouth, area of
the fish, perimeter of the contour, ratio of area to perimeter, mean RGB values for each channel
(extracted from the original images) and the proportion of pixels in which the red colour (blue and
green) is highest. A number of classifiers such as kNN, Support Vector Machines, neural networks,
decision trees and random forest were used to find the best performing one. In our case, we found that
the kNN algorithm achieved the highest accuracy of 96%. Another model for the recognition was
created using the tensorflow framework which produced an accuracy of 98%. Thus, the results
demonstrate the effectiveness of the software in fish identification and in the future, we intend to
increase the number of fish species in our dataset and to tackle challenging issues such as partial
occlusions and pose variations.
Keywords: fish recognition, mobile application, image processing, deep neural networks
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Abstract:
The design and development of mobile learning application is a challenging process which needs
software programming knowledge, graphic design knowledge, instructional design knowledge and
content localizing. Creative design agencies have developed and implemented their own way of
'generating' creativity, normally built upon prior successes. Unfortunately, most of these processes,
however, have not been necessarily evaluated (Page, 2013). These design processes have been
developed intentionally or unintentionally, for their own use and not examined in the context of
application design as a whole. An effective design process can provide a framework within which
designers can consistently deliver high quality work.
The aim of this study is to propose a formal design process which can guide effective design of
applications for the mobile learning environment and also evaluate the quality of the application
designed. The initial focus is to identify key design and pedagogical components for a design process
by investigating existing theoretical models for mobile application design for the learning
environment.
The study draws on literature on designers’ work practices, from fields such as HCI, engineering
design, product design, social science, methodology and psychology as well as the published
literature. Four overarching themes were identified: design principles, design processes, learning
theory and mobile learning framework. These four sections were used to form a broader conceptual
model for a design process for mobile learning applications. Several design frameworks relevant to
mobile application design have been investigated: Double diamond, User Experience design process,
IDEO Human Centered Framework, Design Thinking Process. Many aspects of design principles,
methods and practice, focusing on the consideration of users and influences on method uptake were
analysed. An initial version of the framework is proposed based on the literature. The theoretical
model for the design process uses the existing frameworks as a basis and has been further developed
by incorporating key design factors. The design factors identified are information architecture,
wireframes, interaction design, visual design, user experience, navigability and usability. The
proposed framework also highlights pedagogy, context, learner, device, and social interaction.
The primary stakeholders for this research are industry professionals and undergraduate students. The
other stakeholders are creative agencies, application design teachers and students, Mauritius Institute
of Education and the Ministry of Education and Human Resources, Tertiary Education and Scientific
Research. The study involves the undergraduate students in 3 phases: preliminary survey, testing and
evaluation. The research looks at the users’ needs and consumption of content of mobile learning
applications by undergraduate students. The research also investigates current design practices and
current challenges of professionals involved in the design of new mobile learning applications. The
aim is to better understand their practices, needs and preferences in order to facilitate adoption of the
framework.
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Future research will be the development of a standardised design process model by incorporating the
findings of the investigation of user needs for mobile learning and review of design practices of
professionals in the design of new applications for mobile learning. The effectiveness of the design
process will be evaluated and tested across several application prototypes developed using the
conceptualized design process.
Keywords: Design Process, Standardised Framework, Mobile Learning, Mobile Application Design,
Pedagogy
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Abstract:
For diagnostic accuracy and clinical decisions, clinicians rely on established clinical guidelines and
their personal experience derived from previous clinical knowledge gained from earlier patients.
However, such personal experiences and knowledge is subject to errors and do not always provide the
right answers to a given clinical problem due to the heterogeneous nature of clinical situations.
Evidence-Based Medicine (EBM) is thus, crucial in the decision making process for optimal patient
care and paves the way towards personalised medicine. EBM is the process of integrating individual
clinical expertise of clinicians, patient values and the best available evidence from systematic research
for clinical decision making. This approach is useful to improve the quality of clinical care in various
settings. Decision making is therefore not only dependent on the experience and opinions of the
healthcare provider but also by data retrieved from clinical research and studies. This demands that
clinicians make constant efforts to keep themselves abreast with latest basic and clinical research in
their respective areas. The practice of EBM is however, greatly hindered by the exponential growth of
clinical research literature. Clinicians therefore find it challenging to effectively keep up with the latest
advances in their fields, as part of their evidence-based practice.
One method to overcome this barrier of EBM is to devise techniques to extract relevant, accurate and
reliable information from research findings. There is therefore the need to explore data mining models
and techniques for medical literature analysis and retrieval. The information extracted can be linked to
concepts in standard terminologies and subsequently used for decision support. Data mining
techniques can be applied to discover useful knowledge patterns. Some researchers have worked on
algorithms for literature mining in the medical domain, however, the efforts were mostly on improving
drug safety, for the search of new drugs or for the discovery of connections between drugs, genes and
diseases. Given the specificity of medical domains, specific models may need to be developed for
different domains.
The objective of this study is to conduct a systematic review of published research articles on data
mining approaches in the healthcare domain, more specifically for evidence-based clinical decision
making. The Kitchenham method is used for the review, which consists of three main phases, namely
“Planning the Review”, “Conducting the Review” and “Reporting the Review”. Keyword search is
used to identify recent (last five years) work on data mining in the healthcare domain on popular
databases. The inclusion and exclusion criteria are clearly set. From the primary studies identified, ten
most relevant ones are selected for further investigation. A comparative study of the selected studies
is then performed with respect to various criteria, including approaches used, areas of application,
sources of data, tools and techniques used, performance, reliability and accuracy. This provides a basis
for evaluating the effectiveness of the data mining methods and approaches used in the specific area of
application. Following the comparative study, the challenges for data mining in the healthcare domain
are identified and future research avenues are proposed.
Keywords: Evidence-based medicine, clinical decision making, data mining, medical literature
analysis, systematic review
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Abstract:
Recent years have seen an explosion in the amount of data in all fields and bioinformatics has not been
spared. Life science investigators have to interpret different types of information from a variety of
sources, among which DNA microarrays and RNA-Seq. Both technologies enable biologists to
measure the expression levels of many thousands of genes in a single experiment. Gene expression
data is huge and often need to be classified into classes or clustered, using various machine learning
techniques, for further analysis 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 used to find the smallest subset of features that maximally increases the
performance of the model (Guyon and Elisseeff, 2003). Over the last decade, different feature
selection methods have been devised (Ang et al., 2015).
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 (Abeel et al.,
2010; Mungloo-Dilmohamud et al., 2018). This shows the importance of finding criteria or
measurements allowing to discern when the results obtained by applying a method better or worse
than those obtained when applying another method. Once these criteria/measurements identified, a
method, that produces a better set of results, can be implemented. Hence, in this research, the
robustness/repeatability of feature selection methods is being looked into. Robustness can be defined
as the stability of a given gene pool with respect to noisy, imprecise and/or uncertain data as well as to
the feature selection method used.
It should be highlighted that the aim of this work is focused on the lists of biomarkers (feature subsets)
produced by a large variety of methods and is not to compare/analyse classic performance
measurements such as accuracy, sensitivity, etc. As an initial step, the stability of gene lists produced
by feature selection methods has been studied. This was achieved in 3 different steps. First diverse
classification methods were applied to the selected datasets. To increase the representativeness
consistency of the resulting subset, the methods were run multiple times and the list of selected
features was averaged across the runs. The results obtained inter-method were then compared. Ideally
the subset of features should be quite similar between the different methods. Based on the results
obtained, 2 methods producing similar results were further investigated. These 2 methods were used to
perform feature selection on 10 different datasets. The datasets that were used contained between 7000
features and 54,000 features and were either binary or multiclass. The lists of the most relevant
features obtained were compared for similarity and differences. Finally the effects of selecting an
increasing number of features on the percentage similarity between methods was studied.
After performing FS as described above, it was found that the studied methods exhibit a high amount
of variability (0% to 87%) from the point of view of the resulting feature subset or ranking. For
example, percentage similarity between the methods MRMR and RankProd was 0%, between methods
SAM and RankProd was 13%, between methods ExtraTrees and Limma was 27% and between
methods SAM and LIMMA was 87%. The selected feature subsets differed both inter-methods and
intra-methods. The reason behind this is not clear and needs to be further investigated. The next step is
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now to investigate each case in terms of the dataset specificity as well as the how the FS method
chooses features to find out what caused the selected feature subset to be similar or different.
Keywords: feature selection, microarray datasets, rna-seq, robustness, machine learning
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Abstract:
Erasure Code (EC) is being tipped to be the next best alternative to Replication for providing
redundancy for Cloud Storage. Already major players like Microsoft and Facebook are having initial
implementations using Erasure Code. Hadoop 0.20 was the first version that supported Erasure Code
(also known as HDFS-RAID), however Erasure Coding was not included in later versions, only to
resurface in Hadoop 3.0 (HDFS-EC). Hadoop 3.0 supports three default Erasure Code polices which
are RS(3,2), RS(6,3) and RS(10,4).
RS(n,m) indicates the creation of a stripe made up of n data blocks and m parity blocks, such that it
can tolerate up to m failures. To have greater flexibility, in this work, new Erasure Code policies
[RS(4,3), RS(5,3), RS(7,3), RS(7,4), RS(8,4), RS(9,4)] have been implemented and the development
of a Dynamic Erasure Coding Policy Allocation (DECPA), based on minimum overhead produced, in
order to maximize storage capacity has also been devised.
Three types of dynamic allocation have been proposed: (i) DECPA-F is deployed when the file size of
the object is less than 1280 MB (10 blocks). DECPA-F chooses the RS policy most suitable according
to minimum overhead generated; (ii) DECPA-M is deployed when the file size of the object is more
than 10 blocks, that is, it will require more than one stripe. DECPA-M opts for an EC policy most
suitable to be applied to all the stripes; (iii) DECPA-MF is also used for object size more than 10
blocks, however uses a maximum of RS(10,4) stripes and the last remaining stripe is encoded using
the EC policy selected by DECPA-F.
A performance evaluation of the new polices is conducted in order to find the optional one for a
NAS/SAN architecture and the effectiveness of the three implemented Dynamic Allocation of EC
policy is evaluated. It is derived that DECPA-MF produces less overhead than DECPA-M, however it
requires more encoding time as it uses 2 encoding policies.
Keywords: Erasure Code, Cloud Storage, Hadoop, Network Attached Storage, HDFS.
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Abstract:
Over the last few years the number of mobile nodes (MN) connecting to the Internet over wireless
networks increased considerably. MNs want to roam freely and always be connected to the Internet.
Unfortunately the current IP architecture is not designed for end-to-end mobility because of the
overloaded semantics of the IP address. This dual role hinders mobility. As a result Locator Identity
Split (LIS) protocols are implemented in order to decouple the IP namespace into distinct Locator and
Identity namespaces. The end-host will have an Identity value which uniquely identifies the end-host.
The Identity value is used for binding purposes in the Transport layer of the TCP/IP stack. The
Locator value is used for routing purposes only and uses IPv6 addressing only. Thus using a LIS
protocol, MNs will have their connection maintained while they are roaming. However, the main
challenge, is to precisely locate the MN (which is using a LIS protocol) in order to constantly deliver
data packets while they are moving. In order to locate the MN, a hybrid paging mechanism is
employed. The hybrid paging mechanism consists of a hierarchy of paging agents (PA) responsible to
register the MNs’ Identity value within an area and the PAs keep track of the MN by periodically
sending Beacon messages. Unfortunately the Beacons are not secured. If the Beacons are
compromised, precisely locating the MN will become difficult, and this will lead to a loss in data
packets and eventually to a session interruption. Thus the aim of this research is to design and
implement a secure lightweight Beacon message to precisely locate a MN which uses GSE/8+8 as its
LIS protocol. The time taken to process the secure Beacon message at the MN and PA will be
evaluated on a real wireless IPv6 network.
To achieve the aim of this research the following objectives have been outlined in three stages:
1. An in depth assessment of the security vulnerabilities and security solution is performed.
2. Design and implementation of a lightweight Beacon message based on the security assessment
3. Test the performance of the system when there is low, medium, and high traffic in the network
for the implemented system.
However in this abstract, we will highlight stage number 1, which is the main assessment of the
security vulnerabilities which the Hybrid Paging mechanism faces and potential solution. One
important aspect when introducing the Hybrid Paging mechanism is to ensure that no new security
threats are introduced such that the level of security is less than the existing one. Nevertheless when
introducing the Hybrid Paging mechanism, new vulnerabilities are introduced mainly during the
acquision of the Locator value (Prefix value). The MN will concatenate the Locator value with its
Identity value to form its IPv6 address. Then the MN will inform the Wireless Paging Agent (WLPA)
of the mapping between the Identity and the received Locator value. This is so because the WLPA will
keep track of all MN Locator-Identity binding under its area for effective data delivery which the MN
changes area. At this stage, the MN will send a beacon message which contains the Locator and
Identity value to the WLPA. At this point the beacon message is vulnerable to the following attacks:
Eavesdropping, Reply and DoS attacks. With DoS attacks, the WLPA can be flooded with beacon
send by a group of rouge MN. Thus the WLPA can go down. However appropriate method can be
used to detect if such an attack is happing through the use of anomaly techniques such as adaptive
threshold algorithm, cumulative sum algorithm and Hellinger distance.
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Moreover since the Hybrid Paging mechanism is using the GSE/8+8 protocol, the hybrid paging
architecture will be using IPv6 address. Therefore the architecture will inherit the security
vulnerabilities of IPv6. The potential solutions are the use of IPSec (through the use of either
Transport or Tunnel mode) or the use of a cryptographic nonce. From a qualitative assessment
performed between those two approaches, the cryptographic nonce is the appropriate solution when
implementing the beacon security. This is due to its lightweight aspect (in terms of cryptographic
computation and there is no additional encapsulation process involved when using IPSec). The next
stage of this research is to design and implement the Beacon message and evaluate its performance.
Keywords: IPv6, Locator/Identity, IPSec, Nonce, End-host Mobility
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Abstract:
Early home automation systems were limited to controlling basic infrastructure such as heating and
lighting equipment with an emphasis on optimizing energy usage. At that time, network connectivity
was mostly limited to wired networks and sensors were not readily available. In recent years, due to
the advancements in the field of IoT, there has been a considerable increase in the production of a
wide range of low-cost, low-power sensors with wireless connectivity. This has opened the door for
new possibilities in home automation including convenience, energy saving and home security.
However, many of the current approaches towards achieving home automation use proprietary
solutions which lead to vendor lock-in and prevent users from upgrading their systems with devices
from different manufacturers. Moreover, the cost of ownership of complete home automation systems
is still very high, whereby basic starter kits with limited features can range from $200 (Insteon 2018)
to more than $1200 (Homeseer 2019), whilst the prices for complete home automation solutions can
range from $6000 to more than $30,000 (Creston 2017).
This project aims at designing and implementing a low-cost, scalable automation system for different
types of environments (e.g. home, office, business) that can be controlled using smart handheld
devices with minimal user configuration. We refer to this system as a dynamic Smart Spaces
Management System (SSMS). SSMS aims at addressing several challenges namely:
x Device Heterogeneity: Providing support for devices from various manufacturers to maximise
interoperability
x Scalability: Using lightweight IoT communication protocols e.g. Message Queue Telemetry
Transport (MQTT) to optimise communication between mobile application and sensor layer
x User interaction: Maximising accessibility to a wide range of users
x Customisation levels: User defined access control to authorise access to home automation
functions only to certain users
x Contextual feature adaptation: Application level decision making based on user context and
scenario
The methodology entailed the systematic review of the state-of-the-art in the field of home automation
solutions, including development platforms and microcontroller boards. The review was followed by
the development of a scalable yet flexible SSMS architecture that would address the various
challenges mentioned above. After the architecture design, SSMS was developed as a full-fledged
product.
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The core of the SSMS consists of a customisable smart mobile application which can operate as a
remote control for various functions including; home surveillance (intruder detection, access control),
indoor safety systems (carbon monoxide and smoke detection), convenience features (lighting control,
temperature and humidity monitoring). This system also includes a dashboard to assist in decision
making with regards to energy usage in the home environment. The customisation options of the
mobile application allow users to define various security modes to better manage the security and
safety level in their environment. The system enables users to control devices locally (within the
environment) as well as remotely, whilst providing real-time notifications.
Keywords: Smart Spaces, IoT for Smart Spaces, Home/Office Automation, Sensors, Flexible
Architecture
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Abstract:
The dodo holds significant historical value to all Mauritians, including young children. Due to the
declining interest in computer science by younger generations and the ever-increasing demand in
computer science and ICT professionals, there is an ongoing worldwide research drive to tackle the
issue. Although geographically small, the Republic of Mauritius faces a similar challenge; several
companies in the ICT sector face difficulties in their recruitment due to lack of qualified candidates
locally. Research has shown that children exposed to technologies at a young age are more likely to be
interested in these as they grow older. Teaching Computer Science to young children has always been
a challenge for which researchers have been trialling various strategies. Based on the fact that children
learn better through tangible things compared to only abstract concepts, we are therefore proposing a
3D sculpture of a dodo bird as an interactive object equipped with a wide array of sensors. Tapping on
the inherently artistic minds of children, the demonstration platform presented in this research work
aims at nurturing the interest of younger generations in Internet of Things as well as in Computer
Science through interaction with a dodo sculpture. The well-known bird holds a significant historical
value for the citizens of Mauritius. With the fusion of Mauritian history and Information Technology,
the ‘Smart’ dodo will not only garner the attention of the younger generation, but it will also
contribute to promoting the Mauritian culture and wildlife.
The demonstration platform termed as the ‘Smart’ dodo adopts a modular design and consists of two
main sections: the micro processing unit which controls the overall operations and the sensor
ecosystem to provide an interface for the various individual sensors. In an attempt to make the
prototype as interactive as possible, a number of functionalities has been developed. These include
voice-based commands which will enable the dodo to respond and interact with users through
microphones, speakers and internet-connected cameras; Motion detection modules to enable the
sculpture to focus in the direction of movement; A large touchscreen for enabling basic coding using
the Scratch programming platform which has proven popular among children elsewhere and which
will eventually enable the implementation of meaningful interaction patterns with the smart dodo;
Decorative and programmable LEDs on the body of the sculpture; Actuators for moving different
body parts such as the head, wings and egg-laying mechanisms.
At this stage, the egg-laying mechanism, the flapping of wings and the motion detection for the head
movement have been implemented. More complex features such as voice based commands, creating
interactions through the touchscreen, etc. are currently under development while the online interaction
through Social Media and Livery (to be painted by local artists) to promote Mauritian culture will be
in the next stage of the project. Other possibilities that will be explored include the use of smartphonebased Augmented Reality to further enhance user-dodo interactions. Funding for this project is still
being negotiated with a private company in Mauritius with plans to develop multiple dodo sculptures
adapted for different purposes.
Keywords: IoT, Smart Objects, Physical Computing, Learning, Small children

34

Research Week 2019
Development of an Augmented Reality Application for the Aapravasi Ghat
S. J. Etienne*, A. A. Azmutally, K. K. Khedo and S. M. R. A. Elaheebocus
Department of Digital Technologies,   ǡ  ǡ
ǡ±ǡ
*

Corresponding Author. E-mail: etiennesilvio@gmail.com

Abstract:
Recognised by the UNESCO as a world heritage site, the Aapravasi Ghat symbolizes a major change
in the labour force powering the development of Mauritius. In the year 1849, with slavery already
abolished in Mauritius, the country began welcoming its new workforce in the form of indentured
labourers at the Aapravasi Ghat located in Port Louis. What remains of this place today are some ruins
and artifacts that the Aapravasi Ghat Trust Fund has managed to preserve, and which has eventually
led to its recognition as a heritage site visited by both Mauritians and foreigners. Despite the fact that
an Interpretation Centre was constructed to help visitors, the latter still have some difficulties in
understanding and appreciating the artifacts along with their historical and cultural values. Usually,
people favour their independence and therefore, they tend to undertake their visits unguided while
reading the labels and boards placed around the site. This results in their visits being rather noninteractive.
Recent advances in technology has given rise to smart algorithms used in image processing which
powers Augmented Reality (AR). This technology superimposes real world objects or scenes with
graphics or other media in the view of a camera and thus providing enriched information. With the
increased performance in new mobile phones, AR is becoming more accessible to most smartphone
owners provided that the devices have enough processing and memory capabilities to support the
technology. A few examples of popular mobile applications using AR include Snapchat, Google Maps
and Pokemon Go; they all use mobile-based AR to create a layer between the virtual and real world.
AR is still undergoing significant improvements by benefiting from increased processing capacities of
devices and now includes plane detection, object detection, scene mapping and GPS localisation to
enhance its recognition of the real world which eventually allows more realistic augmentations. The
algorithm behind augmented reality makes use of markers detected by the camera in the physical
world to position 2D and 3D virtual objects.
This project will enhance the experience of visitors at Aapravasi Ghat by providing them with an
interactive and more informative tour of the location via an AR-based mobile application. Objects and
scenery are used as markers that the mobile application can identify through the phone’s inbuilt
camera and the application then augments the area with both 2D & 3D graphics and animations. This
includes buildings’ virtual reconstructions alongside other important facts pertaining to the artifacts in
the form of textual descriptions. The User Interface is automatically updated whenever an object is
detected and provides panels displaying information about the latter. This also brings up all the
necessary and contextual information to the users at one place, that is, their mobile phone screen,
providing the user with an enhanced visiting experience. The application avoids unnecessary
distractions during visits by informing users about the markers to scan with their cameras depending
on their current position at the site. The mobile application enhances the visiting experience by
bringing more life to the ruins and bringing up all details and interesting information to the user about
the artifacts at one place. The mobile application enables an AR experience without the need for
Internet connectivity and can run on most smartphones and tablets equipped with gyroscope, compass
sensors and running the Android operating system. To cater for both Mauritians and tourists, the
application currently supports both French and English languages with the possibility to add more
languages based on user needs. The mobile application has been developed using the Wikitude SDK
as Augmented Reality Engine alongside Unity 3D. As mobile devices’ processing power continue to
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increase, it is expected that the application be further optimised to provide better AR experiences and
enhanced with additional features. In terms of future development, the application will include more
augmented information and improved target detection.
Keywords: Augmented Reality, Image Processing, Mobile Application, Aapravasi Ghat
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Abstract:
Internet of Things (IoT) is the concept of inter-connecting devices via the Internet to collect and share
data from their surroundings. Sensors capture and forward data to online platforms for subsequent
aggregation and analysis. According to a recent study made by the United Nations (2018), the world
population is forecasted to increase by more than one billion people within the next fifteen years,
reaching 8.5 billion in the year 2030. As a consequence, there will be an increased demand for food
production. Precision Agriculture (PA), which is a farming management concept, is being widely
sought by farmers to tackle this challenge. Some of its applications include: Variable Rate Technology
(Randall, n.d.), Remote Sensing (Hyrien, 2017) and GPS soil sampling (Mylavarapu and Lee, 2017).
In traditional farming, farmers had to manually inspect their fields and decide from experience and
tacit knowledge about subsequent actions (planting, watering, adding fertilisers). Farmers face a
number of issues with regards to glasshouse management: they are expected to invest considerable
resources to regulate the interior environmental elements such as temperature and humidity and also
for pests control. With rapid progress in technologies such as IoT, Global Positioning System (GPS),
data analytics as well as low-cost and automated sensing methods, it has become feasible to implement
precision farming methods for automating significant portions of farmers’ tasks.
The purpose of this research is to develop low-cost and scalable solutions adapted to the Mauritian
context to address some of the difficulties in glasshouse farming such as overheating, pests and disease
control and excess humidity that ultimately affect crop yields. This has been achieved through the
setting up of a wide array of low-cost sensors in the glasshouse to monitor various elements including
temperature, humidity, soil moisture, carbon dioxide and light intensity. The system has several
components; a sensing component for collecting data, a processing component which acts on the data,
a storage component which stores data on the cloud, an analytics component for deriving trends and
patterns in the data and a visualisation component where information is displayed to users on an
Android mobile application. The data collected from these sensors are fed to a Raspberry Pi
microcontroller for processing and eventually forwarded to online services for storage and further
analysis. The microcontroller also verifies that the environmental parameters are within acceptable
ranges. The status of the glasshouse is presented to farmers on the mobile application that will display
real-time and historical information graphically. Deep Learning techniques, a subsection of Artificial
Intelligence (AI), has been used to detect infections from leaf images. The images are first captured by
a camera sensor, then analysed. Moreover, trends and forecasts concerning the environmental
parameters are calculated which are all stored on the cloud and displayed on the mobile application.
Additionally, the mobile application also displays the current weather details as well as a forecast for
the next five days for a specific region to help farmers gain insights on the upcoming weather thus
enabling better decision making. Farmers are also notified of important events such as when the
thresholds are exceeded. This paper will present the overall design of the proposed precision
agriculture system and implementation of the different algorithms. As future works, a comprehensive
evaluation of the system will be carried out at the University of Mauritius farm.
Keywords:
Application
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Abstract:
The tourist industry is recognized as the third pillar for the sustainability of the Mauritian economy and
contributes massively toward the island’s GDP. When visitors require information about the island,
they resort to approaches such as tour guides, hotels, websites and travel agents for reliable
information. These approaches are efficient yet time consuming, costly and may not be present
every time with the visitor. An expert system in the form of a multilingual mobile chatbot
application namely IRA (Intelligent & Real time Answering) has been proposed that shall provide
some of the prevalent information about Mauritius in an interactive way.
The purpose of this research is to introduce a more convenient and sophisticated approach for the
visitor to know about Mauritius. The specifications of the system were acquired via a short survey to
identify the fundamental information that are required by travelers. The survey divulged that the
foreigners mostly required data about the weather condition in the different regions of the country,
details about places of attractions, cuisine, medical services, location services and foreign exchange.
The first step toward the implementation was to build a dataset which defines rules for IRA.
Furthermore an analyzer was implemented that enables IRA to understand the question and provide a
relevant answer. Several APIs were used such as AccuWeather and Google APIs to provide real time
information to the user. The dataset and model answers are stored on a cloud database. The user’s
conversation history are saved offline such that it can still be viewed when there is no internet
connectivity. The unrecognized questions by the prototype are recorded online so that it can be used
to update the training data manually for IRA. Voice recognition has also been implemented enabling
IRA to understand the user’s question in the form of speech and return answers both in text and
speech. Overall, a user friendly interface, quick navigation panel and a list of popular questions have
been contrived to ease the use of the mobile application.
Lastly, IRA was evaluated and tested to make sure that it was completely usable and the strengths of
IRA such as real time and quick answering, multilinguistic chatbot, a cheaper, interactive, a more
personalized source of information and a user friendly interface were identified while some of the
weaknesses such as the need for internet connectivity for IRA to be fully operational were pointed
out. The future improvement of this chatbot is to build an intelligent database that could generate the
training data automatically and also to increase the information domain of IRA.
Keywords: Tourism, Expert system, natural language processing, android mobile development and
real time data
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Abstract:
In the recent years, security has become one of the most important issues to be tackled by the growing
technology industry. Since many centuries, people had used encryption techniques so as not to reveal
any confidential data to unauthorized person. One such encryption technique which authorizes a user
to search through encrypted data is known as Searchable Encryption. Searchable Encryption permits a
user to search through an encrypted data stored in a database that cannot be trusted but the condition is
that the user should provide a keyword to authenticate his access to the data. The aim of searchable
encryption is firstly to allow the data owner to store his data in an encrypted format and secondly to
execute queries on the encrypted data in such a way that no information about the documents or the
keywords are disclosed. Several searchable encryption techniques were developed for small and
normal datasets. However, the bigger the data gets, the harder it becomes to secure it. The use of data
encryption to big data sets can be difficult due to its size and diversity. The currently existing
encryption methods which are applied to normal data cannot satisfy the specification of big data. Out
of all the data produced by organizations, 80% of them are unstructured and do not have a specific
format. Considering a large data set, it is often important to find elements in it that meet some specific
criteria. Taking into account data analysis, this type of search is prone to occur more frequently.
However, to scan the whole data set and to find appropriate elements is naturally not practical.
Moreover, it is not advisable to encrypt a whole data set as it is and then do a search through that
encrypted big data as this will consume enormous amount of time. Taking too much of time may
render the system useless. On top of that, to perform searching through an encrypted data is itself a
rather complex task since the data no longer carries any meaning. Hence, in this project a system that
will help to encrypt part of a big data set before the owner of the data outsource the data for storage on
a NoSQL database (e.g. MongoDB or Hadoop) has been developed. The system is divided into two
broad categories: the encryption part and the searching part. The system will also allow the data
owner to perform a search on his encrypted data if he wants to retrieve some particular section of the
data. Normally, datasets available for researches contain noisy data and need to be cleaned before
proceeding with the encryption part. Then the dataset needs to be encrypted and stored in the
NoSQLdatabase. When a data owner wants to retrieve part of the big dataset, the latter then input a
keyword which will be searched in the encrypted data. Then, the encrypted data is decrypted into
plaintext provided that the user has the decryption key. For this particular project, a free dataset
comprising of millions of emails have been used. Hence, if a user wants to look for a particular set of
emails, he will need to insert the keyword in order for the system to perform the encrypted search. The
system was tested for its performance and as number of results to display increase, the time taken also
increase. Furthermore, some fifty users were allowed to use the system to test its efficiency and they
were given a small questionnaire to fill. All of them found the system easy to use, efficient and were
able to retrieve data in plaintext in reasonable amount of time.
Keywords: Searchable, Encryption, dataset, database, security
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Abstract:
Cloud computing provides computing resources mainly in terms of storage and computing power
which is available on demand. Cloud allows organisations to scale up or down depending on
computing demands and therefore reduce cost since no investment is required in experts, software,
hardware, network and communication infrastructures. Most Cloud providers such as Amazon Web
Services, IBM Cloud, Microsoft Azure and Google Cloud platform provide computing services with
minimum configuration. However, with this type of central computing infrastructure, all the data need
to be sent back to the Cloud for processing and analysis. Data transfer will therefore be subject to
latency and communication cost. Moreover, banking and government services require a secure channel
in order to ensure data privacy and authenticity. Proper authentication mechanisms should be put in
place so that sensitive data is not made available to unauthorised users. Cloud platforms are also
affected by bottlenecks and downtime thereby reducing the availability of this type of service-oriented
architecture. In view of the above problems, the Cloud may not be the best solution for services or
applications require fast and real-time data processing. Fog and Edge computing are upcoming trends
that aim to address fast computation, analysis and processing of data. Fog computing extends the
concept of Cloud computing to the network edge, thereby making it a better environment for Internet
of Things (IoT). The objective behind Edge computing is the processing of data at the edge of the
networks, near the data source.
The motivation behind Fog and Edge computing is not to replace Cloud computing; these three
models can operate together to provide better services and applications to users. Some computing can
be performed at the Fog or Edge layer while only part of the data is transferred to the Cloud for further
processing. Less data transfer implies lower latency, data transfer cost and bandwidth requirements.
Task offloading will reduce workloads on the Cloud and this also reduces the energy requirements to
power the Cloud infrastructures. The Cloud will still be responsible for processing large datasets and
the Edge or Fog layer will provide local computing resources in terms of storage, processing and
networking at the edge of the network where data is being sensed. Fog and Edge therefore contributes
to faster processing of data and these new computing concepts are more suitable for real-time services.
For example, a manufacturing equipment can determine when a critical part fails and respond quickly
to stop without making further damages, smart cities with intelligent transportation and modern traffic
lights that respond to changing traffic patterns or smart buildings equipped with temperature, humidity
and light sensors which provide autonomous temperature control.
With the gain in popularity of Internet of Things (IoT), connected devices are increasingly impacting
on how we live and how we work. The next evolution in wireless communications is 5G and it is
expected to be deployed by 2020. 5G is set to transform our society into a completely mobile and
connected one where Fog and Edge will definitely fit in the 5G ecosystem and will help in addressing
the ever-increasing growth in the number of smart devices and exponential data demands. However,
since Fog and Edge are now emerging as new computing concepts, frameworks or models to satisfy
these new requirements are not well established. There will be a lot of challenges at the software,
middleware, hardware and communication layers. Fog and Edge nodes are mobile devices and are
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therefore characterised by limited computing capabilities. Existing methods used in the Cloud may
therefore not be appropriate in such new environments. New models, network topologies, data
structures and algorithms among others should be developed to meet the requirements of data-driven
applications and resource-constrained mobile devices.
This work presents an overview of Cloud, Fog and Edge Computing and how they interact in the
network layer to provide transparent services and applications to users. The fundamental difference
between Fog and Edge is also highlighted together with some important considerations of these new
computing models.
Keywords: Cloud, Fog, Edge, IoT, Network
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Abstract:
Cyberbullying is an alarming issue in online social networks. Victims of cyberbullying are likely to
experience depression, low self-esteem, and loneliness, and these consequences are still prevalent even
when the younger targets reach adulthoods. Most research have focused on the detection aspect of
cyberbullying, in this proposal, attempt will be made to develop a predictive system, which can be
applied to combat cyberbullying while taking into account the way language has evolved over time.
Cyberbullying is the electronic counterpart of traditional bullying with the main goal being to cause
harm to a victim, through constant harassment, intimidation and moral abuse. However, it can be
argued that in the online world, bullying does more harm than traditional bullying. This is because,
given the ease of communication, large user base, ubiquity, and ease of sharing, almost anyone can see
and participate in cyber bullying causing a much greater harm than if same was to happen in the
physical world. In fact, any damage done online can spread wild as fire. In several ways,
cyberbullying may be perceived as more sinister than ‘‘off-line’’ (i.e., traditional or schoolyard)
bullying because the attacks can be more intense, frequent, unsuspecting, and seemingly difficult to
stop (Hinduja & Patchin 2009).
The victims are more likely to suffer from depression, anxiety, low self-esteem, and loneliness, and
these consequences are still prevalent even when the younger targets reach adulthoods. Various studies
have found that peer rejection, delinquency, criminality, violence, and suicidal ideation were
additional outcomes of involvement in bullying (Bauman, 2008; Farrington, 2012; Fekkes, Pijpers, &
Verloove-VanHorick, 2004; Hinduja & Patchin 2007; Mynard, Joseph, & Alexander, 2000; Sharp,
1995; Smokowski & Kopasz, 2005). Also, victims of cyberbullying may be at increased risk of
suicide, even more so than victims of traditional bullying (Hinduja & Patchin, 2010a).
Current state of the art systems makes use of Machine learning (ML), such as Support Vector Machine
(SVM) and K-Nearest Neighbour (KNN) to detect cyberbullying. Before passing attack messages to a
specific learning algorithm, the messages are sent to a pre-processing stage where Natural Language
Processing (NLP) techniques are applied to cleanse or put the text in the appropriate format for the
algorithm. A dataset is built which contains cyberbullying related labelled keywords which is then
used to train the model to correctly classify cyberbullying cases.
However, the use of keywords by existing ML algorithms have several limitations. For instance, there
is little or no consideration for language evolution. The way people communicate on the internet has
changed over time and thus, training a system to detect offensive words is not enough. Nowadays,
words are shortened for ease of typing. Also, with the advances in web 2.0 technologies, individuals
can now send messages to each other in forms of emojis, pictures (memes) or gif files. This aspect of
language evolution and new forms of communication, therefore, must be taken into consideration
when addressing cyberbullying (Chen, Lee and Huang, 2018). Another limitation of current systems is
that they are all detection-based system. Detection systems are limited to only identifying contents
classified as bullying based on the text, comments or message posted by the user.
In this proposal, attempt will be made to develop a predictive system, which can be applied to combat
cyberbullying while taking into account the way language has evolved over time. A key aspect of the
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current proposal is to identify the traits of cyberbullies and use those traits to continuously train a deep
learning algorithm, such as Convolutional Neural Network (CNN), Long-Short Term Memory
(LSTM) or Bidirectional LSTM (BLSTM). By learning how cyberbullies post, what action they take,
the proposed system can predict what next action a cyberbully will take or can identify if someone is
on the verge of becoming a cyberbully.
Keywords: Cyberbullying, Deep Learning, Social Networks
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Abstract:
With globalisation and digital enterprises and the ongoing hypes in the digital world such as Big Data,
IoT and Cloud computing, there has been a growing need for interoperability to enable seamless flow
of data and information among heterogeneous systems at intra-organisational and inter-organisational
levels. Based on studies reviewed, there is still a need for research on interoperability, especially in the
public sector. Interoperability studies are closely related to Enterprise Architecture (EA), Enterprise
Integration (EI), Enterprise Interoperability (EnI) and Information System Interoperability. This field
has attracted research at different levels including the private and the public sector. However, the
needs of the private sector and the public sector are different. While straightforward solutions are
available for EA initiatives in the private sector, these initiatives require more attention in the public
sector as they are governed by several other factors including culture, policies and regulatory
frameworks. Therefore, there is a need for targeted research for interoperability in the public sector,
more specifically for developing countries. This area is still being defined as immature based on the
observation of several studies and more focused research is required in order to provide solutions to
specific problems. This study therefore aims to identify the current status of research regarding
interoperability in the public sector by doing a literature analysis.
For the research methodology a systematic approach was used to remain focused on the domain of
analysis, ignoring articles older than 2000. Several key terms have been used including:
Interoperability, Interoperability Framework, Enterprise Architecture, E-government and Enterprise
Interoperability. The main findings are further detailed.
In e-government initiatives, Interoperability has been popular in US and Europe. Interoperability has
been applied between different e-government systems to allow better services to citizens. Some
Interoperability frameworks used in the public sector include: Federal Enterprise Architecture (FEA),
TOGAF, Zachman, e-GIF (e-Government Interoperability Framework), European Interoperability
framework (EIF) and so on. EA has been used in the public sector to improve interoperability and
efficiency and to link inter and intra-organisational IT systems. Other advantages include strategic
planning, data stores consolidation and end-to-end business process across all states. Many countries
around the world have set up strategies to adopt e-government programs to ensure interoperability
among different government bodies, stakeholders, as well as in their administration and services. For
example, Estonia’s comprehensive e-Services platform has dramatically changed the way citizens
access services from both the public and private sectors. While some government interoperability
frameworks focus only on policies and guidelines, others relate to well established EA frameworks
such as Zachman, TOGAF, FEA and so on. For the South African context, the most popular EA used
were Zachman and TOGAF. Some countries such as Singapore and Korea have also set up their own
frameworks.
Interoperability has been characterised as a barrier to e-government benefits mainly due to difficulties
associated as well as poor understanding. Another challenge includes the need to learn for EA
initiatives in the private sector. While straightforward solutions are available for EA initiatives in the
private sector, these initiatives require more attention in the public sector as they are governed by
several other factors including policies and regulatory frameworks. Moreover, different countries
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have different needs. Despite using the same government practices, e-government initiatives in two
countries can lead to very different results. There is also the lack of research in developing countries
and most of the research are targeted towards US and Europe. This shows that there is a need for
further research in Interoperability and EA in the public sector and more specifically for developing
countries. Finally, several studies show that Interoperability frameworks for the public sector require
incremental and evolutionary changes.
Interoperability is important in the public sector to ensure intra-organisational and inter-organisational
collaboration and can bring added value to citizens. Different Interoperability frameworks can be used
but it is also possible for a country to design its own framework which best fits its context. However,
there are limited research available on Interoperability, especially in developing countries. The
challenges related to Interoperability in the public sector include: poor understanding, different
cultures between private and public sector, adapting to countries’ policies and regulatory frameworks,
diverging needs of each country, lack of research in developing countries and the need for
evolutionary changes.
Keywords: Interoperability, Enterprise Architecture, Public Sector, E-government
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Abstract:
This Pole of Research (PR) in Health Informatics explores the use of high-end computing tools and
technologies in the area of healthcare with a view to allow: 1) healthcare systems to improve their
services and, 2) patients to better monitor their health situations through Information Technology (IT)
usage. Our research areas include the management of healthcare data and the interaction of medical
equipment supported by IT. The group has thus undertaken studies involving access control to
healthcare data, data mining and data analytics.
Over the last two years, the team has secured funding for three research projects under this pole of
research. Collaborations with IBM, private clinics and the Ministry of Health & Quality of Life have
greatly contributed to the progress of the projects. One project has been completed and two others,
which are nearing completion, are further discussed.
The project of “Mauritius Drug Formulary Application: A guide to safe prescribing” has been
completed and consisted of a compilation of drugs available in the Mauritian market and presenting it
in the form of an electronic application. Such an innovative tool is currently not available to doctors in
Mauritius and is aimed at providing the healthcare professionals access to an electronic database of
drugs available on the Mauritian market with detailed information on prescribing for medical
conditions based on different systems of the human body.
The first project nearing completion is entitled “Data Analytics for Real-Time Disease Outbreak
Management and Surveillance in Mauritius”. The main aim of this project is to devise an innovative
data analytics model that collects and analyses spatial, temporal and textual data from various sources,
thus contributing to the early outbreak detection of infectious diseases. This model should also
provide real-time event-based surveillance of disease propagation in the different regions of Mauritius.
The main tasks that have been performed in this project include:
● Organisation of a stakeholders’ workshop with representatives of the Ministry of Health and
Quality of Life, pharmacies and private clinics
● Use of multiple data sources to capture real time information. These include a custom mobile
crowdsourcing application, online media sources (newspapers), the implementation of a chatbot,
collaboration with a private clinic, retrieving relevant information from Google trends and from
Meteorological services amongst others.
● Use of different techniques/technologies such as Early Aberration Reporting System (EARS),
Historical Limits Method/Feature Scaling, Text Mining, IBM Watson Assistant, K-Means
Clustering and Regression Analysis used for data analysis
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● Creation of a dashboard for the visualisation of information analysed.
● Writing of two manuscripts namely “Health Data Analytics: Current Perspectives, Challenges
and Future Directions” and “DOT: A Crowdsourcing Mobile Application for Disease Outbreak
Detection and Surveillance in Mauritius” which are currently under review.
The second project nearing completion is entitled “A Mobile System Framework to Support the
Autonomous Self-management of Pre-Diabetes and Type 2 Diabetes Patients in Mauritius”. This
research project consists of the formulation of an innovative mobile system framework for prediabetes and type 2 diabetes patients in Mauritius to help them in the self-management of their diabetic
conditions. The main tasks that have been carried out in this project have been listed below.
● Implementation of a prototype mobile application - This application allows users to input daily
readings of their glucose levels, physical activities and food intake based on the Mauritian
cuisine. Users can thus observe how their glucose levels are being affected by the different
parameters.
● Organisation of an information session with the aim to showcase the prototype and its potential
benefits - Several participants were recruited for the study for a period of 12 weeks. They were
given glucometers, needles and strips and the application was installed on their
smartphones. These participants are regularly using the application and their anonymised data are
being recorded.
● Close monitoring of the progress of the participants by our medical practitioners.
● Publishing of a paper entitled “Recent advances in computational tools and resources for the selfmanagement of type 2 diabetes” in the Informatics for Health and Social Care journal. Another
manuscript entitled “A Mobile Application for the Self-Management of Type-2 Diabetes in
Mauritius” has been submitted to the Journal of Healthcare Informatics Research.
The assessment of the effectiveness of the use of the mobile application by the participants is in
progress. Behavioural changes and any improvement in their diabetic conditions are being analysed. A
final manuscript will report the assessment.
Several publications have emerged from the different research projects as well as from individual
members of the research team. The Pole of Research is currently working on other potential research
projects involving international collaborations.
Keywords: Health informatics, data analytics, disease outbreak, diabetes self-management, mobile
computing
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Abstract:
For the past decades, interoperability has been a requirement of tremendous importance for enterprises
as it allows various systems to exchange data and use the data to carry out tasks. Enterprise
interoperability is an area of research interest as enterprises are dependent on interoperable
environments to carry out businesses both in the public and private sector. With new paradigms like
Internet of Things (IoT) and Internet of Services cropping up, there is a growing need to invest on
such paradigms in order to achieve full potential of enterprise interoperability.
Interoperability frameworks have been used to describe the way in which enterprises have agreed, or
should agree, to interact with each other, and how standards should be used. An example of an
interoperability framework is LISI or ‘levels of information systems interoperability’ Reference
Model. It is a framework proposed by the Architecture Working Group of the US Department of
Defense. To ensure interoperability among enterprise systems, the framework defines a common
vocabulary and structure. ATHENA Interoperability Framework (AIF) is another interoperability
framework that captures research elements and solutions to tackle interoperability issues. It
additionally relates relevant information from different perspectives of the enterprise. A third example
is E-Health Interoperability Framework. The framework has been developed for e-health systems. The
framework handles organizational, information and technical aspects to ensure delivery of
interoperable services across national health organizations. European Interoperability Framework
(EIF) is another framework that aims to address business and government needs for information
exchange in e-government sector. This framework proposes three levels/dimensions of
interoperability, namely technical, semantic and organizational levels. A fifth example of
interoperability framework is the IDEAS Interoperability Framework. It provides four layers to
structure interoperability issues of enterprise applications namely the business layer, knowledge layer,
ICT systems layer and the semantic dimension. Enterprise Interoperability framework is another
framework that presents two dimensions: the barriers to interoperability and the levels of the enterprise
where interoperability is required. The barriers include conceptual, technological and organizational
barriers.
After analyzing the different frameworks, it can be observed that either levels or aspects were
considered when developing the frameworks. LISI Reference model, European Interoperability
framework, ATHENA, IDEAS interoperability framework and Enterprise Interoperability framework
consider different levels of interoperability while the E-health Interoperability framework considers
organizational, semantic and technical aspects of interoperability.
Not all of the existing frameworks have considered semantic aspects such as LISI Reference model,
ATHENA Interoperability framework and E-health Interoperability framework. On the other hand,
IDEAS interoperability framework, European Interoperability framework and Enterprise
Interoperability framework have catered for semantic interoperability.
Some frameworks have included quality attributes while others have considered interoperability
barriers. The IDEAS interoperability framework additionally focuses on quality attributes such as
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security, scalability, Evolution, Performance, Availability and Portability. Compared to the other
frameworks, the Enterprise Interoperability framework considers interoperability barriers namely
conceptual, technological and organizational barriers. The framework, however, lacks formal
statements and an ontology for interoperability domain like LISI Reference model and ATHENA
frameworks.
With new paradigms such Internet of Things (IoT) where sensors and devices interact with each other
intelligently to perform jobs, the technical environment for enterprises has become increasingly
complex. Researchers have emphasized on the need for elements related to identification, sensing,
communication, computation, services and semantics. The described frameworks above have therefore
become unsustainable and there is the need for new frameworks for the interoperability IoT-based
enterprise systems. The paper therefore proposes a Systematic Literature Review (SLR) methodology
to investigate on IoT frameworks for Enterprise Interoperability. The main aim of the review is to
identify the relevant frameworks and their challenges and propose future directions and avenues based
on review results.
Keywords: Enterprise, Interoperability, Interoperability Frameworks, Internet of Things (IoT)
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Abstract:
Small Island Developing States (SIDS), like Mauritius, due to their specificities have repeatedly been
recognised on international forums as particularly vulnerable to environmental and economic shocks
with important social impacts. The association of the adjective 'vulnerable' with SIDS resonates even
more in the context of climate change. The last report of the Intergovernmental Panel on Climate
Change (IPCC) on the impacts of global warming at 1.5°C supports the relevance of the never-ending
effort of understanding and evaluating the vulnerability of SIDS and by extension their resilience.
Literature indicates different approaches to do so but seems to favour integrated ones given that
vulnerability is complex as it is manifested in different dimensions. This characteristic corresponds to
the systems approach which provides a broad view. Systems Thinking is a methodology that emerged
from the System Theory movement as a response to the reductionism approach. The philosophy
behind Systems Thinking seeks understanding rather than knowledge. Described in literature as the
21st century skill, Systems Thinking has already been applied in many contexts. However, its potential
is still to be explored especially as it is gaining recognition in sustainability issues.
Forming part of a broader effort to develop an integrated metric model to inform decision making for
SIDS of the Indian Ocean region in the context of climate change, this research has for objective to
create a blueprint of the vulnerability and resilience of these SIDS to climate change using a systems
approach. To serve this objective the causal loop diagram (CLD) method, a dynamic thinking tool in
systems thinking, was used. During the 70s, Dr. Dennis Meadows suggested the use of CLD to enable
the comprehensive understanding of the dynamism and interconnectivity within a system. This method
was adopted as it is widely accepted in the systems thinking community and indicates the nature of
causal relationships between variables. These attributes are ideal for communicating and incorporating
the drivers of vulnerability. The mapping of the causal relationships was based on (1) literature on
climate change, SIDS, the vulnerability-resilience nexus and (2) a primary research comprising expert
semi-structured interviews across different sectors at the level of academia, ministries, nongovernmental organisations and international/regional organisations in the Republic of Mauritius. To
carry out the mapping the software Insight Maker was used. A generic causal loop of vulnerability
developed by Sahin and Mohamed in 2010 was used as a starting point because of its pertinence.
The following major observations were made during the mapping process. The causal relationship
between development of a SIDS and vulnerability could not be ignored in the systemic structure.
Moreover, in order to better understand vulnerability and resilience, the concept of loss and damage,
pushed forward by SIDS advocates, had to be considered. Regarding the adaptive capacity, it involved
delays like the time taken for international aid to arrive in Mauritius after a fast onset event for
example. The causal loop diagram did not capture sufficiently the effect of the magnitude and
frequency of a shock on the adaptive capacity, therefore encouraging the use of graphical functions
and/or scenarios later. Specific leverage points and path dependencies could be explored with a deeper
level of aggregation and other systems thinking tools. The causal loop diagram laid an important stone
and has to be validated by stakeholders. In addition to that other System Thinking tools have to be
applied in the context.
Keywords: Small Island Developing States, Vulnerability, Resilience, Systems Thinking, Causal
Loops
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Abstract:
Water hyacinth botanically known as Eichhornia crassipes is a highly proliferative aquatic
plant which can live and reproduce freely on the surface of fresh water or can be anchored in
mud. The mature plant consists of long, fibrous roots which may be up to three metres in
length, rhizomes, buoyant petioles, stolons, leaves, inflorescences and fruit clusters. The
aquatic macrophyte which originates from the Pontederiacease family and which is native of
the Amazon basin has caused major conservation problems with considerable socio-economic
repercussions. The plant is listed among the top 100 most invasive species in IUCN’s list
(International Union for Conversation of Nature) and among the top 20 of Spain’s GEIB
(Grupo Especialista En Invasiones Biologicas). The extremely rapid rate of proliferation of
the problematic plant has resulted into severe threats to the biodiversity of many rivers and
lakes. Some of the major problems are its interference with navigation, waterways and the
recreational use of aquatic systems, as well as the risk of mechanical damage to hydroelectric systems. It is also responsible for drastic changes in other plants and animal
communities of freshwater environments and acts as an agent for the propagation of serious
diseases in tropical and sub-tropical countries. The plant has proven to be a persistent and
expensive aquatic weed problem. The physical-chemical characteristics of the water in
general are falloffs in temperatures, pH, biological oxygen demand (organic load) and nutrient
levels due to the invasion of water hyacinth. A study was carried out to understand the
optimum drying conditions of water hyacinth, determination of organic matter and the
identification of metabolic fingerprint of water hyacinth. FTIR spectroscopy was used to
identify the types of chemical bonds, functional groups and evaluate the organic compounds
of the weed. Organic matter tests were conducted to determine the organic and inorganic
compounds of the stalks. It was observed that the stalk consists of 1.05% of ash and
approximately 95.6% of moisture. The results of the FTIR spectroscopic analysis of water
hyacinth have revealed the presence of various chemical constituents. Average orientation
spectra of the oven-dried dry sample shows the presence of cellulose hemicellulose and lignin
at 1019cm-1, 1096cm-1, 1243cm-1 and 1416cm-1 respectively and a strong presence of alcohol
O-H stretching at wave number 3268cm-1 in the dry stalk and 3334 cm-1 in the green fibre
were seen. More intensive bands occurred in the dry stalk at 3268 cm-1, 3219 cm-1, 2850 cm-1,
1730 cm-1, 1611 cm-1 and 1370 cm-1 corresponding to O-H/N-H, C-H, C-O and C-CI/C-CS
stretching/ bending vibrations respectively. These suggest the presence of amino acids,
alkenes, nitrates, ethers, organic halogen compounds and carbohydrates. The strong presence
of cellulose encourages the development of paper products such as packaging and medical
trays. Analysis also indicates that water hyacinth stalks reflect good prospects to produce
biofuel. Further analytical tests are presently being carried out using Thermo-gravimetric
analysis (TGA) and Oxygen Bomb Calorimeter.
Keywords: Water hyacinth, Moisture Content, Organic Matter, Fourier Transform Infrared (FTIR)
Spectroscopy
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Abstract:
Entrepreneurship is a good way to advance innovative ideas as those ideas not only create material
value but also foster social progress. Skills and knowledge are key forces that drive the economic
growth and social development of a country. The major challenge of skill development initiatives is to
address the needs of the societies by providing skills in order to make them employable and help them
secure ‘decent work.’ Training of Trainers (TOT) programme in Skill Development was a strategy in
that direction. The aim of the Training of Trainers (TOT) programme was to give trainers the
background knowledge, skills and practical experience so that they can provide ‘Communities’
training, technical assistance, disseminate knowledge and transfer skills learnt. The main objective
was to develop a network of highly trained and highly confident professional key trainers who will be
equipped to collaborate extensively across various region around the country. The workshop was
conducted for forty two Craft Instructress from the National Women’s Council. These women
instructors have an experience of delivering various courses in handicrafts and dressmaking for
women at grassroots level at centres across the island. The workshop functioned as a fresher course
and development scheme for these trainers who in turn would motivate, empower and enhance skills
of both potential and existing Women Entrepreneurs by providing support and assistance. The
workshop established to deliver sustainable development programmes had a two-tiered approach: the
first was to provide participants with a good theoretical and practical basis, the second was to allow
participants to apply this knowledge through practical exercises and group work. A selection of the
topics having entrepreneur potential as well as awareness sessions on the human rights approach to
disability, communication strategy, sustainability issues and social entrepreneurship were shortlisted.
Components such as pottery making, surface ornamentation, tie and dye batik, paper craft, quilling,
paper making, leaf plate making, sustainable product design and development, up-cycling, recycling
and repurposing garments etc. were outlined. The topics were suitable for beginners and improvers.
No prior skills or experience was needed. Experts on thematic areas in their field of specialisation
were sourced and selected. Training was delivered through presentations and demonstrations, by these
experts and technical assistance as well as through group work. The training involved various skill
transfer methods such as a hands on approach to enhance and upgrade the skills of craft instructress.
Training workshop gave the participants the possibility of improving their professional skills and
knowledge in both professional pedagogy and practical application of techniques. A tangible outcome
was by way of organising open days to sensitise the public and target groups. A creativity week was
organized in women empowerment centres. Another output of TOT program resulted in designing six
new approved courses to be submitted for MQA approval. The skills learnt will be dispensed to other
women entrepreneurs. Skill development initiative will empower all individuals through improved
skills and knowledge. It advocates the objective of extending lifelong ongoing training for
development of skills to women. It strives to create opportunities for income generation and selfǦ
reliance via vocational training. Social entrepreneurs play an important role in social cohesion and,
therefore, government must recognise the importance to create incentives for the establishment of new
enterprises that are socially and environmentally more sustainable.
Keywords: Craft, Entrepreneurship, Skill Development, Social Entrepreneurship, Training of Trainers
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Abstract:
One major challenge for planning engineers is to adapt the distribution system to load growth without
affecting the power quality. To increase the capacity of the system, new substations must be installed
or existing ones must be expanded. Due to the high cost of installation of new substations, distributed
generation (DG) units are widely integrated in the distribution system nowadays. Renewable DG units
such as photovoltaic (PV) system and wind turbine generator (WTG) are preferred as they are
environment-friendly. However, the intermittent nature of the solar radiation and wind speed lead to
bottlenecks and congestion in the system. This problem can be mitigated by distribution network
reconfiguration (DNR) and the insertion of custom power devices (CPD). Random DNR along with
the integration of the DG units and CPD may cause inefficient and undesired operation of the network.
Therefore, new planning and design strategies must be developed to meet the challenges of these
changes. Several research works have been performed on the multiobjective optimisation of DG, CPD
and DNR individually. However, the combination of the three options was hardly considered. This
research deals with the simultaneous DNR and the identification of the optimal size and location of the
DG units and CPD in an unbalanced distribution system.
The simulation was performed on the IEEE 123 Node Test Feeder System using WTG and PV system
as DG units and unified power quality conditioner (UPQC) as CPD. The uncertainty in the weather
data was modeled using Monte Carlo simulation. Load growth was also considered to account for the
future planning of the distribution system. DNR was performed by controlling the status of the
switches. After the load flow analysis in OpenDSS, the results were sent to MATLAB through the
Component Object Model (COM) interface for optimisation studies. Non-dominated Sorting Genetic
Algorithm (NSGA-II) was used to minimise the active power loss and voltage deviation subject to
radiality and power flow constraints. Each solution was modeled as a five-component vector
representing the DG size, DG location, CPD size, CPD location and network configuration
respectively. To choose the best compromise solution, the preference of the decision maker (DM) was
incorporated in the algorithm based on the importance of the objective functions. The weighed sum
technique and the Simple Multiattribute Rating Technique Using Swings (SMARTS) were used as
priori and posteriori approaches respectively. Fuzzy decision method was also included to account for
the imprecision and uncertainty of the DM.
It can be concluded that the optimal sizing and location of the DG unit and the CPD with simultaneous
distribution network configuration produce results with acceptable trade-offs among the objective
functions. Also, the decision making techniques proved to be effective in analyzing the merit of the
pareto optimal solutions with respect to the requirements of the utility. In the posteriori approach, the
decision is taken after the search operations according to the convergence and spread of the solutions.
Nonetheless, the high simulation time may be disadvantageous especially for objective problems with
more than three objective functions. On the other hand, the priori approach produces a small set of the
most desired solutions rather than a diverse set with irrelevant solutions. However, it may be difficult
for the DM to specify his preference if he is unaware of the possible solutions. This research produces
useful data so that distribution system operators and policy makers can propose new incentives and
regulatory measures to enhance the performance of the system.
Keywords: Distribution network configuration, multi-objective optimisation, custom power devices,
distributed generation units
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Abstract:
One of the major control problems in an interconnected power system is the Load Frequency Control
(LFC). This regulates the power flow between different areas while holding the frequency constant.
Essentially, the demand and supply of active power is balanced by adjusting the fuel input to the
generator [1]. The task of LFC also includes the control of the power flows on transmission lines to
neighbouring utilities, that is to provide tie-line control. This enables a system which has a large
number of interconnections to honour the agreements which it has with neighbouring utilities without
incurring any economic penalties [2].
LFC in power systems has been studied for decades, and advanced control methodologies like optimal
control, suboptimal control, adaptive control, self-tuning control, robust control, variable structure
control and intelligent control techniques have been investigated for mitigating the LFC issues in
power systems [3]. In addition, various soft computing techniques like artificial neural network
(ANN), fuzzy logic, genetic algorithm (GA), ANFIS controller, bacterial foraging algorithm (BFA),
firefly algorithm is being researched.
The aim of the proposed research work is to investigate the existing control methods and propose new
strategies for LFC, for traditional fossil fuel based plants, as well as for power plants with integration
of intermittent Renewable Energy Sources. Specifically the performance of Integral (I), Proportional
Integral and Derivative (PID), and Fuzzy logic controllers are compared, in terms of rise time, settling
time, overshoot, undershoot and steady state error.
Based on the IEEE proposed standards (IEEE Committee Report 1968 and 1973), mathematical
models were developed to integrate the prime mover, governor, load and the network for an isolated
power station. The controller design requires proper selection of PID constants so that the frequency
oscillations are minimised. The deviation in frequency response is due to a change in demand of the
consumers. The main function of the PID controller is to improve the dynamic response and reduce or
eliminate the steady state error.
On the other hand, a Fuzzy Logic Controller (FLC) performs the same actions as a human operator by
adjusting the input variables, only looking at the system output. Fuzzy logic controllers based on fuzzy
set theory are used to represent the experience and knowledge of a human operator in terms of
linguistic variables that are called fuzzy rules. As in many different areas, the use of fuzzy logic
controller has increased rapidly in power systems, such as in load frequency control, bus bar voltage
regulation, stability, load estimation, power flow analysis, parameter estimation, and protection
systems [4]. The controller consists of three sections: fuzzifier, rule base and defuzzifier. Two inputs,
namely the frequency deviationsο߱, and changes in the frequency deviations, οሺο߱ሻ were fed to the
fuzzy processor. When there is no oscillation, the frequency remains constant and its deviation
becomes zero, thus control action is not needed. However, a control action is needed when there are
frequency oscillations. In order to damp the frequency oscillations, the generated power is either
increased or decreased. Therefore, a power change is added to the previous value of the power to make
the generation and dissipation be equal to each other. These two inputs are fuzzified and converted to
fuzzy membership values that are used in the rule base in order to execute the related rules so that an
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output can be generated. The fuzzy rule base is the unit mapping of two crisp inputs, to the fuzzy
output space defined on the universe of ο൫οܲሺ݇ሻ൯Ǥ
Simulations were carried out using the Integral as well as the PID controllers. For an optimal
performance, the PID parameters were thoroughly tuned using the Matlab Control System Toolbox
inbuilt PID tuner. Also two fuzzy logic control structures were constructed and simulated using
Simulink. After multiple tuning of gains, both FLC’s gave better responses than the I-compensated
and the PID-compensated controllers, in terms of overshoot, undershoot, and oscillations. The settling
time, however is slightly longer than the PID-controlled system. The results show that the overshoot
can be almost eliminated, while the undershoot has been drastically reduced.
Further research will be carried out to compare the performance of load frequency controllers with
other intelligent techniques, like genetic algorithm, and optimization techniques like the Particle
Swarm Optimisation (PSO).
Keywords: Proportional Integral and Differential, Fuzzy Logic Controller
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Abstract:
Over the years, it has been a daily household must to keep the house clean and shiny. Nowadays,
people are finding it hard to have a regular house cleaning due to their daily work schedule and limited
time. To accommodate some tasks, common vacuum cleaners and floor scrubbers are used but they
also require human assistance. A technological evolution brought the introduction of robotic floor
cleaners which can mop and vacuum the floor in an autonomous mode. To this day, these gadgets
have taken a huge significance with the introduction of Artificial Intelligence in their functionalities,
but they still remain costly to a majority of middle and low-class families. This paper proposes a floor
cleaner, having both vacuuming and mopping features using cheap microcontroller boards like
Arduino.
This research work presents an affordable floor cleaner robot, which can either work autonomously or
be controlled by an Android application. The robot implementation is based on a cheap
microcontroller board, a floor cleaner system and a mobile application with wireless connectivity. The
Android application features a secure user login system and connects to the robot cleaner through the
HC-06 Bluetooth module. It can be used to control the robot motion to guide it in a specific direction
to vacuum or mop the floor. In the autonomous mode, the floor cleaner robot is turned on and it starts
to clean the floor. Also the robot is programmed to switch to the autonomous mode, in case there is no
wireless connectivity for more than 15 seconds.
The implemented cleaning system consists of four main blocks namely the power block (rechargeable
dc battery), the motor system (driving wheels, rotating brush, vacuum fan, water pump),
communication block (Bluetooth control, HC 06 Bluetooth module) and software block (Android
remote-controlled application). The system is powered by a rechargeable dc Lithium Polymer battery
of 12 V. The Arduino Mega board was used in this project due to its large number of GPIO pins and a
better flash memory storage of 256 kB, compared to other Arduino based microcontrollers. The
application software, developed in Android Studio, provides Bluetooth connectivity to any pairable
device or component. The range of wireless control limits at 10 metres, sufficient to control the device
across a house and a disconnect button was included to safely close connection with the connected
device. Each individual system was first tested thoroughly and subsequently, the whole cleaning
system was implemented and tested. It was observed that the system was performing the desired task
successfully and it could work both on an autonomous mode or application-controlled mode.
Therefore, this cleaning system can be used on all types of floors in houses, offices or even outdoors.
The user login system was designed using Google Firebase as it provides a stable authentication
system for a large number of end users. The whole system was programmed and designed on Arduino
Integrated Development Environment (IDE), 3D Builder, Livewire and Android Studio which are all
open source development software. The aims and main objectives of the project were achieved
successfully.
With the introduction of Artificial Intelligence, this cleaning device can be taken to the next level by
integrating smart navigation systems or even making them compatible with voice-controlled systems
such as Alexa or Google Assistant. The battery can be detached and a solar powered module may be
integrated in order to provide power for days. Wi-Fi functionality can also be added to the robot to
enable it to connect to an online database, through an access point. Thus relevant cleaning data and
statistics may be sent, in real time to a database, which could be used to monitor the operations, detect
malfunctions, and further enhance the functionalities of the robot.
Keywords: Arduino Integrated Development Environment, microcontroller, Android
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Abstract:
Leading environmental scientists have recently embraced a new concept, the Anthropocene which
refers to a geological epoch that concludes human activity is changing relationships between life forms
and the biome thus causing a global disruptive disequilibrium in the ecosystem. Subsequently, this has
showed the way to increased global awareness about the consequences of our actions. In view of that,
the United Nations Environment Programme (UNEP) is accentuating on the fact that many
governments and intergovernmental organizations are embarking the path towards an Inclusive Green
Economy which is considered as the pathway towards achieving the 2030 Agenda for Sustainable
Development, eradicating poverty while safeguarding the ecological thresholds, which underpin
human health, well-being, and development. Fungi are distinctive organisms which neither belong to
the Plant nor Animal Kingdoms. Being achlorophyllous, they digest nutriments on their exterior
surface by the secretion of enzymes into the environment and absorb the dissolved organic matter back
into their unicellular or multicellular (filamentous) bodies. The relationship between fungi and man
can be traced far back into the Palaeolithic Period suggesting its intentional consumption as
mushrooms, a group of saprotrophic macrofungi, which were also used as gourmet, nutritious proteinrich food and medicine by the ancient Egyptian, Greek, Roman and Chinese civilizations due to their
unique taste and subtle flavour. Presently, mushroom production has increased worldwide, generating
approximately 10 million tonnes of this commodity in 2016 against around 9 million tonnes in 2012.
Nevertheless, the viability of the fungi should not limit itself in food production only, its application in
the fields of agriculture, forestry, industry, medicine and environmental sciences in concurrence with
the use of technology gives rise to applied mycology. Consequently, this discipline has evolved to
mycotechnology demonstrating the capacity of fungi, for instance, the Pleurotus pulmonarius var.
sajor-caju mushroom, to secrete a broad spectrum of non-specific extracellular lignocellulolytic
enzymes capable of mineralising celluloses, hemicelluloses and lignins, which form the bulk of most
plant cell walls, thus proving to be an effective bioconversion technology that can be integrated in
industrial processes to render them sustainable while transforming lignocellulosic waste resources into
high value products. This process bridges the link between biological recycling and the manufacturing
conduit. Conversely, up to now, mycotechnology has been limited to the role of fungi in
biotechnology. In point of fact, there is need to reconsider this definition. As corollary, the progress of
mycotechnology in the Anthropocene needs to be systematically documented to overcome the limited
understanding of the veritable potential of the fungi that is still not commercially and ecologically
exploited on an optimal scale. Therefore, the time is right to discover the different ecologically
friendly approaches such as production of mycofuel, mycochemicals and mycomaterials as well as the
revamping of novel fields that need to be profoundly considered such as mycoremediation,
mycorestoration, mycofiltration, mycoforestry, geomycology, myconanotechnology and the
applications of the spent mushroom substrate.
Keywords: Anthropocene, Fungi, Mycotechnology
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Abstract:
This study addresses an innovative constructed wetland to treat high strength effluent having high
organic source of pollution (Chemical oxygen demand (COD)) and phosphate (PO4). To apply a
conventional biological treatment, the BOD/COD ratio should be > 0.6. However, most of the
industrial effluents have a BOD/COD ratio less than 0.6. Therefore this clearly indicates that the high
strength industrial wastewater may not be satisfactorily treated by a conventional constructed wetland
alone. Therefore, the main element of research of this study is to investigate the
enhancement/intensification of COD and phosphate removal along the HSSFCW through the
integration of adsorption mechanism using coal ash and alum sludge. Also, this study will look into
the determination of the kinetics of Chemical oxygen demand (kCOD) in such system. The kCOD is an
important a critical design parameter in determining the size of the system. It indicates how fast
organic matter is being removed in the HSSF constructed wetland. Inappropriate value will lead to
either over-designing or under-designing, and ultimately unsatisfactory performance or failure of the
treatment. Literature review revealed the absence of kCOD value for high strength effluent. This project
will attempt to bridge this gap in knowledge by developing/proposing a set of kCOD values for
treatment of high strength effluent by a horizontal sub surface flow constructed wetland (HSSFCW).
Batch and continuous fixed bed column analysis will be conducted using coal ash and alum sludge.
For the batch analysis, the adsorption capacity for coal ash and alum sludge should lie between
1<n<10 in order to prove that coal ash and alum sludge are good absorbent of COD and PO4 and
continuous column analysis (Yoon Nelson model) will be carried out to determine their saturation
time. Four HSSFCW of dimensions 3.0 m × 0.5 m × 0.5 m will be set up where two HSSFCWs will
be filled with gravels acting as control and one HSSFCW will be filled with alum sludge followed by
another HSSFCW consisting of coal ash. Synthetic effluent will be prepared to simulate high strength
wastewater. The HSSFCW’s will be operated at different hydraulic retention times (HRTs) and
organic loading rates (OLRs) at which performance will be assessed under continuous plug flow
model. The kinetics of COD and PO4 removal will be investigated via the fitting of the progression of
removal of these contaminants along the bed into the K-C and K-C* plug flow models. In this study,
the integration of adsorption removal mechanism in the HSSFCW will overcome the challenge of
treating high strength organic water and will be a sustainable solution. This performance
intensification will eventually contribute to its increased application and its popularity as one of the
most suitable sustainable and least-costly wastewater treatment.
Keywords: Constructed wetland, Innovative, adsorption, batch and continuous analysis, first order
plug flow model
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Abstract:
Pandanus Utilis fibre is a widely available natural fibre around the island which can be adopted as a
potential resource for substituting composite materials produced from wood fibre. This study assesses
the feasibility of fibre extraction from non-wood lignocellulosic feedstock, more specifically from
Pandanus Utilis leaves and utilizing the transformed fibres in the production of eco-friendly and
recyclable paper powered by the adoption of greener technologies for paper production. Isolation of
fibres was achieved chemically through Kraft process for a time period of 90 mins and at an optimum
concentration of 14% w/v of sodium hydroxide and 4% w/v of sodium sulphide while the temperature
was monitored at 90 ± 3.0 0C. 60 g/m2 Paper composites were manufactured in different ratios of 20%,
40%, 60%, 80% and 100% with Pandanus Utilis fibres and recycled wastepaper. A second mix was
produced from Arundo Donax and Pandanus Utilis fibres in the same corresponding ratios. The paper
samples manufactured were then assessed and evaluated in terms of their physical, chemical and
mechanical properties. A high lignin content of 83.81 was observed with Pandanus Utilis fibres
indicating that the fibre can be further delignified via bleaching. Furthermore, the lignin content of the
fibre accounting to 12.99% was found to be considerably lower than that of softwoods which have a
lignin content ranging from 26 to 34%. The lower lignin content of Pandanus Utilis fibre implies that
less energy was required for pulping purposes. The mean grammage of the test specimens varied
between 59.00 to 62.94 g/m2 while the mean thickness of the samples ranged between 0.234 to 0.288
mm. The bulk density of the paper samples lied in the range within 217.0 and 252.4 kg/m3 with 100 %
Pandanus Utilis paper depicting the highest apparent bulk density. It was further evaluated that an
increasing ratio of Pandanus Utilis fibres in the admixtures proved to be more favourable regarding
the absorbency rate which fluctuated between 1.52 to 5.02 ± 0.5 s. 100% Pandanus Utilis paper
revealed to have the highest absorbency rate of 1.83 ± 0.5 s which implies that 100% vacoas fibre
paper is around three times more absorbent than 100% wastepaper and could be adopted for tissue and
toweling purposes while 40% Pandanus Utilis and 60% wastepaper was evaluated to be favourable for
printing and writing materials. As for strength attributes, an optimum tensile index of 11.98 Nm/g was
determined with 100% Pandanus Utilis paper owing to the development of effective hydrogen
bonding between the inter-fibre linkages. Optimum burst index of 0.506 kPa m2/g was observed with
40% Pandanus Utilis and 60% recycled wastepaper while 100% Pandanus Utilis fibres requiring 35
turns to suffer a fracture was determined to exhibit the highest abrasion resistance property with a
percentage weight loss of 16.99%. In addition, the test specimens revealed high crease recovery
resistance between 39.600 to 59.60 which may be attributed to the formation of stronger forces of
attraction along with improved elastic modulus. The mechanical and physical properties of the
samples produced may be further improved depending on required end purpose by addition of filler
materials, retention aids as well as internal and external sizing agents such as starch, rosin and clay.
Furthermore, mechanical fibre refining could be increased in order to improve swelling and hence,
resulting into a stronger composite network.
Keywords: Non-wood lignocellulosic biomass; Plant fibres; Water absorbency; abrasion loss and
resistance; tensile and burst strength
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Abstract:
Plastics, chemically known as polymers, are synthetic materials derived from fossil fuels and
malleable materials that can be molded in any shape. Due to their various valuable properties
like low cost, durability and convenience, its demand has boomed with a global production
reaching more than 300 million tonnes per year. In 2017, it was reported that plastic wastes
represented about 10 to 15% by weight of the municipal solid wastes worldwide and every
year 4.8 to 12.7 million tonnes end up in the oceans. Plastic pollution is challenging and
represents one of the major problem that the world is facing. Microplastics (MPs) are
ubiquitous contaminants which are currently receiving worldwide attention. Microplastics are
defined as plastic particles less than 5 mm and which can be subdivided into large and small
MPs. Large MPs are plastic particles in the range of 5 mm to 1 mm while small MPs are less
than 1 mm. There are two types of MPs namely primary MPs and secondary MPs. The
primary MPs have been produced intentionally in micro-scale, such as micro-beads and
pellets/powders, for cosmetics products, toothpaste, synthetic fibres and industrial abrasives.
Whereas, secondary MPs are formed through the degradation and fragmentation of macroand meso-plastics as a result of weathering conditions. MPs have recently been identified as a
global scourge which is affecting both marine and terrestrial organisms, as well as human
beings due to their significant accumulation in the environment. MPs can be found
everywhere in the world as well as in most remote places such as deep sea, mountain lakes,
Arctic and remote forests. MPs have several detrimental impacts on the well-being of the ecosystems and humans as they can adsorb and release persistent organic pollutants to the
surrounding environment. MPs have been identified and quantified in the marine, sediment,
beaches and freshwater environments around the globe. The aim of this study was to
determine the presence and abundance of MPs in the agricultural soils at the University of
Mauritius Farm, Réduit. The agricultural land under investigation was 2770 m2 and soil
samples were collected from shallow (0-10 cm) and deep soils (10-20 cm), respectively using
non-systematic patterns sampling method. The samples were homogenously mixed and a subsample of 30g was taken from the mixture. The sub-sample was dried at 60oC for 24 hours
and sieved through a mess size of 6 mm. The MPs were separated using density separation
and saturated NaCl (1.19 g/cm3) was used as extraction solution. 30% H2O2 was added to the
extracted MPs so as to digest any organic matter present over 72 hours at 50oC. The number
and sizes of MPs present in the sub-samples were determined using a camera (Leica DFC
425) connected to an inverted microscope (Leica DMi1, LED light, 10x). The MPs were then
identified using Fourier Transform Infrared spectroscopy. The abundance of MPs was 13
particles per 30 g and 4 particles per 30 g in shallow and deep soil respectively. More than
50% of the MPs were in the size >1mm while only 25% were <50 μm. The main morphology
of MP identified included fibres and fragments mostly of colour blue. Moreover, the results
also showed that the abundance of large MPs were higher in the shallow soil compared with
deep soil. The FTIR spectroscopy revealed that the vast majority of MPs were polyethylene
and polypropylene. This study provides an important data on the presence and abundance of
MPs in the Mauritian soils for subsequent research on MPs in the terrestrial environment.
Keywords: Plastic pollution, Microplastics, terrestrial environment, plastic waste, Soils
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An Adaptive Approach to Low Energy Sustainable Buildings in the Urban Areas
and Future Smart Cities in Mauritius.
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Abstract:
In 2017, global warming has been estimated to have reached 1oC above pre-industrial levels i.e.
between the 1850-1900(IPCC, 2018). Extensive research have shown that global warming above
1.5oC will cause climate extremes in many regions of the world, thus increasing climate related risk to
human life. In order to limit the global warming to 1.5oC in accordance to the Paris Agreement, a
global response from all sectors will be required. The building sector being one of the major
consumers of energy and contributor of greenhouse gases emissions has a large potential for energy
saving such as energy efficiency improvements (Toleikyte et al., 2018) and use of renewable energy
(Thomas et al., 2017). The IPCC (2018) further noted that to be in line with the 1.5oC pathway,
building will be required to be near zero energy by 2030 and reduce their emissions by 80-90% by
2050.
In Mauritius, around 1400,000 m2 of floor area is added annually, of which 80% consist of the
residential sector. Since the last survey in 2005, the built-up area was found to be 25% of the total land
surface in Mauritius, which is poised to increase with the increasing standard of living, current
urbanisation trends and the advent of smart cities (CSO, 2017). In broad terms, urbanisation is the
increase in built-up area. Generally, the most accepted definition of urban areas includes a population
size above 2000 persons, a non-agricultural economic function, and availability of urban infrastructure
(Relative Development Index) such as electricity and water supply.
Currently in Mauritius, urban areas are limited spatial boundaries defined through the Local
Government Act. However, the appropriateness of such definition may not apply to Mauritius, given
the size of the island and the current economic situation throughout the island. It was observed
through the relative development index, that rural areas such as Moka and Quartier Militaire, display
almost the same development characteristics as urban areas. On the other hand, based on population
size, the northern district was seen to have villages with population above 20,000 persons and are also
major employment centres. The relative development index has also increased through the island over
the past decade. Thus, it is clear that urbanisation is also occurring outside the defined spatial
boundaries of urban areas in Mauritius.
Increase in urbanisation will likely increase the vulnerability of the island, its energy consumption and
affect the micro climate conditions. It has been already reported that urban areas are showing surface
temperature increase of above 1.2oC. Currently, it was estimated that the local building sector
consumes around 24% of the total energy, surpassing the industrial sector. One of the major causes
may be attributed to increase in air conditioning. In the residential sector, around 14% of the
household nationally are equipped with air conditioning unit and more that 90% employs electric fans
during summer periods (CSO, 2017). With the global warming, this share of electricity demand will
continue to increase and with our main energy source being fossil fuel, it inevitably increases our
greenhouse gas emissions.
Since buildings are designed to last over generations, it is important that we understand, how they will
react and sustain in the future environment with changes in the climate and spatial setting. This project
is thus focused on the thermal performance of buildings and what can be done to reduce climate
related impacts through energy efficiency. The project will also assess the human related parameters
such as thermal comfort, indoor air quality, occupation trend and behaviors.
Keywords: Energy Use, Building, Urbanisation, Smart Cities, Climate Change
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Abstract:
Wind energy industry is constantly evolving because it is one of the promising solutions to fill the
global energy deficit. The wind turbine blade is part of the most important element of a wind energy
system but it is often made with expensive, polishing and hazardous synthetic materials. This issue
requires a shift towards developing more environmentally friendly products. An alternative that has
been developed for a few years is to replace synthetic fibres with natural ones in composite
reinforcement for the wind turbine blade manufacturing. In this context, a critical investigation of the
use of Pandanus utilis fibre as a reinforcement wind turbine blade manufacturing was carried out. The
morphological, chemical and mechanical properties of utilis fibre was determined and then an
optimization of a chemical treatment aimed to improve the properties were carried out. The results
show that the tensile strength of a Pandanus utilis fibre could increase from 119 to 187 MPa before
and after chemical treatment respectively, the percentage of crystalline cellulose can reach 62% and
the fibre length is about 1.5m. Comparison with existing values suggests that utilis can be used as a
reinforcing material in the small-scale wind turbine blade manufacturing
The fibre arrangement in the composite, the blade manufacturing process and the main issues and
solutions of the use of natural fibre in the wind turbine blade application are also discussed. The
development of this new eco-friendly material in the wind industry could be a solution towards ecofriendly manufacturing.
Keywords: Natural fibre, Pandanus utilis, reinforced composite, fibre treatment, wind turbine blade
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Error Resilient Schemes for H.264 Video Transmission
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Abstract:
In the last few years, the internet traffic has experienced a drastic increase mainly due to the growth in
video usage [1]. The significant boost in video utilisation is fueled by the emergence of highly
sophisticated mobile devices and real time video applications which has led to much research in the
field of video compression in view to find new techniques to improve the Quality of Service (QoS)
[2]. A viable solution to this problem is to use video compression which greatly reduces the video size
during transmission. Today, H.264 is one of the most popular video compression standards developed
in 2003 by the Joint Video Team (JVT) [3].
H.264 is one of the most commonly adopted video compression standards due to its improved
compression competence and capability of achieving high quality video. H.264 is an essential
technology for several applications such as video streaming and video conferencing. However,
compressed video is highly sensitive to channel errors which may result in severe degradation during
transmission over unreliable channels. Therefore, there is an essential need to develop error correcting
techniques which could be used with H.264 in order to ensure better video quality. Several error
resilient techniques have been developed over the years and studied in view to improve the
performance of H.264 video transmission.
An interesting approach was to use an improved framework for H.264 video transmission which
employed prioritised delay constrained retransmissions and error concealment [4]. The prioritisation
framework determined the order of transmission and concealment of the MBs based on the impact
factor value where the MBs having the highest influence were assigned higher impact factor value [4].
In addition, a concealment selection algorithm was employed to choose the best concealment
algorithm depending on the position of a lost MB in a frame. Several simulations with different
transmission schemes were conducted and the results demonstrated that the proposed technique
surpassed a conventional scheme which employed neither adaptive concealment nor prioritisation by
average gain of 2.2 dB in Y-PSNR [4].
Another interesting technique was to use a novel Space Time Flexible Macroblock Ordering (STFMO) scheme which considered re-ordering of MBs both spatially and temporally within a Group of
Pictures (GOP) [5]. This technique first used an existing Explicit Chessboard-Wipe (ECW) FMO
scheme to achieve spatial FMO within a frame. Secondly, the frames in a GOP were rearranged such
that no consecutive frames were transmitted together, therefore increasing the number of available
neighbours around the corrupted MBs, thereby significantly enhancing both spatial and temporal
concealment. A new prioritisation method which used the autocorrelation function was also proposed
which determined the concealment order of lost blocks. Simulations results showed that the joint
application of the new ST-FMO and prioritisation scheme provided average gains of over of 2.34 dB
over a conventional scheme. In addition, a gain of 1.11 dB was observed over an existing FMO and
prioritisation scheme [5].
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Moreover, the proposed prioritised concealment and ST-FMO scheme was used in conjunction with
Multiple Description Coding (MDC) for Video Transmission where ST interpolation was applied over
different descriptions to enhance its performance [6]. Furthermore, to further assess the performance, a
channel model that specifically considered losses on multiple channels was used. Experimental results
showed that the proposed scheme achieved a gain of 2.54 dB over a conventional scheme as compared
to a gain of 1.57 dB when using an existing FMO and prioritisation scheme [6]. The use of RS-codes
with H.264 along with MDC were also investigated and significant gains were obtained when the MBs
were interleaved before transmission [7].
Keywords: H.264, ST-FMO, MDC, RS Codes, Prioritised Concealment
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Abstract:
The emergence of different audio compression techniques, such as MP3 and MPEG 4 Advanced
Audio Coding (AAC) and the evolution of wireless technologies such as WiFi, WiMax, and LTE has
made the reception of streamed digital audio on handheld communication devices such as mobile
phones, iPads and digital tablets possible. In 2017, on-demand audio streaming now accounts for 54
percent of total audio consumption. This growth in on-demand streaming even contributed to a 20.5
percent rise in total digital volume in 2017 [1]. However, with the ever increasing network traffic,
audio packets are highly prone to losses due to congestion or excessive delay. Additionally,
transmission over wireless channels greatly increases the bit error probability. To mitigate these
problems, different classes of solutions have been widely adopted. One of them is to exploit the fact
that a digitally compressed audio signal outputs bits of unequal importance and assign more protection
to bits of greater perceptual importance hence achieving a better reconstruction quality at the receiver
side. This is commonly termed as Unequal Error Protection (UEP). Several novel UEP schemes have
been developed and have shown to provide superior performance over the conventional ones. The
main objective of this work is the development of enhanced techniques for digital audio transmission
which can be deployed in communication systems.
Firstly, a two level UEP scheme was implemented to enhance the transmission of MP1 over
Asymmetric Digital Subscriber Line (ADSL). For the first level, the unequal importance of the
subbands generated by an MP1 codec was exploited. Based on their importance, various level of
protection was offered to them. The bit streams from the subbands were multiplexed before Discrete
Multi-tone Modulation (DMT) so that the bit streams corresponding to more important subbands are
offered higher protection than the least important ones. For the second level of UEP, a sophisticated
retransmission protocol was proposed where frames from the more important subbands benefit from a
greater number of retransmissions than least important ones. Eight different Negative
Acknowledgement (NACK) packet types were used in the retransmission protocol. These NACK
packets allowed adaptive multiplexing of frames at the transmitter. Simulation results showed that the
proposed UEP scheme provided an average gain of over 28 dB in Segmented Signal to Noise Ratio
(SSNR) over a conventional Equal Error Protection (EEP) one at the cost of a negligible loss in
throughput [2].
Secondly, a third level of UEP was added to the proposed two level UEP scheme. The code-rate of the
Reed-Solomon (RS) codes used in ADSL was varied such that for each Eb/N0 value, a specific coderate has been used. Furthermore, the RS codes were replaced with turbo codes. A look up table in
terms of code-rate was derived for both RS and turbo code. A comparative analysis between variable
code-rate RS codes and variable code-rate turbo codes was performed. Results showed that a gain of
10 dB was obtained when UEP was applied at three different levels compared to a two levels UEP
scheme [3].
Thirdly, an enhanced audio transmission scheme with two levels of UEP for MP3 over LTE was built.
For the first level of UEP, the unequal importance of the bits generated by an MP3 codec was
exploited, that is they were divided in control information bits and scalefactor and subbands bits. For
the second level, the varying importance of the bitstreams generated by a turbo encoder was used. The
turbo encoded bits were separated in systematic and parity bits. The different bitstreams were given
different level of protection during LTE transmission by positioning the bits in such a way so that the
more important ones are given more protection than the least important bits. Simulation results
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showed that with 16-Quadrature Amplitude Modulation (QAM) at a turbo code rate of 1/2, the
proposed two level UEP scheme provided a gain of 22.36 dB in average in SSNR over a conventional
EEP one [4].
Keywords: MP3, Audio Transmission, UEP, ADSL, LTE
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Abstract:
Over the past decade, almost everything is getting the term “smart” associated to it. Smart, connected
products offer exponentially expanding opportunities for new functionality and capabilities that
transcend traditional product boundaries[1]. One example is that of the motor vehicle. There has been
astounding technological advancement in the automotive world [2]. This is due to the consistently
expanding challenge between extreme vehicle makers. Remote and instrumented features are being
integrated into vehicles. Vehicles are fitted with remote control features and instruments which can be
accessed by utilizing the fundamental key as a remote [3]. This reduces the physical interaction with
the vehicle itself and improves user experience. However, the more seasoned vehicle models do not
benefit from these features since they are expensive to implement in an industrial scale. Also the
purchase of a brand new model with the tech fitted is not affordable to the average people.
With the capability of cheap microcontrollers such as the Arduino, it is now conceivable to implement
low-cost remote control features in a car, joining the majority of features present in hi-tech vehicles. In
this research work, we present an exceptionally adaptable, instrumented car with remote control
features, for starting and shutting down the engine as well as opening and closing the windows. Also
Force Resistive Sensors (FSR) have been used to sense whether the car seats are occupied. A GSM
module has been used in conjunction with a microcontroller, for sending alerts.
The implemented system consisted of four main blocks namely the ignition switch (Accessory,
Ignition and Start Up), power window (Upwards and downwards), android Mobile application and
under seat sensor (Force Resistive Sensors). A secure mobile app, with authentication features has
been developed to be used as the remote control. The authorized used may start the engine with a
simple touch on the app. Any mobile phone with Bluetooth technology and the app could be used to
operate the car. Also the app gives access to power window controls from about 100 m. When the car
is started, the under seat force resistive sensors become active and sense the number of passengers in
real time. This GSM module connected to the microcontroller sends this information, through SMS to
a predefined mobile number. The receiver obtains the information related to the time the car engine
was started, as well as the number of passengers seated.
The main power source of the car is its battery. In order to avoid voltage fluctuations from the battery,
a voltage regulator was used to ensure constant voltage being fed to components. High current flow
relays were used for the switching circuits to reduce the risk of component failure or overheating. The
Arduino Mega was selected for this project since it has many interfacing GPIO pins. An android
platform was selected for the remote controls as most smartphone users are based on android OS.
The implementation was done in a way that the vehicle owner could revert back to factory
configurations if need be, as the factory settings were not altered. The individual blocks were
thoroughly tested and then assembled as a whole system to be tested. It was found that system behaved
as expected and operated as reliably as the factory configurations. The system was implemented using
low cost microcontroller, sensors, amplifier components, and the mobile phone android application
was based on a free designing platform. The aim and objectives of this project were successfully
achieved. However, for further improvements, a voice control system could be integrated to make the
user experience even more pleasant. Wi-Fi connectivity could also be used to increase the range of the
remote control features. Additional information, like GPS coordinates, navigation routes, emergency
messages could also be integrated to make the system more versatile.
Keywords: remote control, microcontroller, automotive
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Abstract:
Waste glass, which is often disposed in landfills is unsustainable as it does not decompose in the
environment. However this post-consumer or post-industrial glass waste is a most sustainable source
for use in recycled glass. Post-consumer glass remains the best source in up-cycling because it closes
the loop of waste in the materials economy. Glass that is melted uses more energy to transform it into
a new surface. Recycled glass surfaces are considered up-cycled when they utilize un-melted glass
resources. The present study investigates the use of recycling glass from trash to upscale it for making
interior surfaces to display sustainable initiatives by design. Waste glass from bottles, jars, and
beverage containers was used for casting of the specimens. The glass bottles were crushed and ground
into small particles approximately between 4.75 mm to 150 microns. Two types of solid surfaces were
developed using cement and polyester resin. All materials used were locally available. Three types of
concrete mixes were prepared using 60%, 50%, 40% crushed waste glass and mixed with cement/
water in the ratio (1:1) respectively. The three concrete mix specimens were casted for 24 hours at
room temperature in plywood moulds. They were then cured in water at ambient temperature.
Similarly three polyester resin specimens were prepared using a mix of 60%, 50%, 40% crushed glass,
polyester resin, catalyst, polyester resin pigment and water. Formica plywood moulds were used for
casting the mix. The specimens were allowed to dry for 6 hours to completely cure the specimens. The
project further reviews the properties and sustainability of these recycled glass, cement and polyester
resin developed solid surfaces. Mechanical tests such as density, compressive strength, flexural,
thermal shock and solid surface tests such as water absorption, knife drop test, stain and chemical
resistance test, impact test, cigarette burn test were carried out on the specimens. The casted specimens
was compared to locally available granite and slab. A cost analysis was performed to understand
whether the specimens are cost effective. Both specimens of concrete and resin were also compared
considering the amount of waste glass used. Recycled glass surfaces meet high performance criteria
for quality and durability. These recycled glass surfaces exhibit a unique product that provides elegant
design solution for interior surfaces. The study sets an example of a new green materials economy that
completes the loop of waste generation. Recycling materials is also a step to create new green jobs in
local communities.
Keywords: Cement, Design, Polyester resin, Solid surface, Recycled waste glass

81

Research Week 2019

82

Research Week 2019

Full Papers

83

Research Week 2019

84

Research Week 2019
A Novel Unequal Error Protection Scheme for MIMO Systems Employing Orthogonal
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Abstract:
Image and video encoders employ a mode of transmission such that, as more bits are received, the
source can be reconstructed with better quality. These progressive sources have steadily decreasing
importance for bits later in the stream and hence unequal error protection is a natural way to ensure
their reliable transmission over mobile radio channels. Unequal Error Protection (UEP) and MultipleInput Multiple-Output (MIMO) systems are two active research topics which can considerably
improve the error performances of wireless communication systems. In this paper, a novel UEP
scheme for MIMO systems based on Orthogonal Space-Time Block Codes (OSTBCs) and
Hierarchical PSK modulation is presented. The simulation results have proven the significant
improvement experienced in Signal to Noise ratio per bit (Eb/No) for the most important priority data.
It has been shown that around 22 dB gain can be achieved on the highest prioritised queue over the
second prioritised one. Furthermore, we show that increasing the diversity order of the OSTBCs
improves the bit error performance of each traffic priority.
Keywords: Unequal error protection, OSTBCs, MIMO systems, hierarchical M-PSK modulation,
Rayleigh and AWGN channels

1. Introduction
Next generation wireless multimedia communication requires robust transmission schemes to support
high data throughput without expansion of bandwidth requirement and channel capacity. In a bid to
minimise effects of transmission errors on reconstructed signals such as voice and video transmissions,
unequal error protection schemes can be employed. UEP provides different levels of protection to
different class of multimedia traffic data which have unequal degrees of importance [1, 2].
With the ground-breaking work of Masnick et al.[3] , the term UEP codes was coined whereby,
greater protection to specific digits is allowed compared to other digits within the same code word. To
achieve the property of UEP, many methods have been proposed, such as time sharing and nonuniform signal constellation [4, 5]. The ever-increasing demand for high quality multimedia
communication has motivated various proposals for Hierarchical modulations (HM) [6-8].
Hierarchical constellations promote different protection levels to transmission bits of a symbol based
on their importance.
In 2003, Vitthaladevuni at al. [9] described the system model for the construction of Hierarchical
phase-shift keying (PSK) constellations and derived the exact bit error rate (BER) for this new model.
Following the work of the aforementioned authors, in 2007 Lee at al. [10] provided a new closed-form
expression for the BER of Hierarchical M-ary PSK with In-phase/Quadrature phase and amplitude
imbalances and presented new mathematical expressions for generating the signal constellation points
of this non-uniform modulation. The application of hierarchical PSK has reduced decoding complexity
compared to other types of modulations.
Despite the improved error performance of high priority bits with increasing hierarchy, the error
performance of lower priority data deteriorates and power consumption also increases. By
incorporating diversity with HM, the benefits of UEP can be exploited while at the same time the
performance of both the high and low priority bits can be enhanced [11]. MIMO systems have
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attracted much attention to provide high-speed data for next generation wireless communication
systems with multiple antennas at the transmitter and receiver sides.
As the demand for higher bit rates increases it becomes important to use the spectral source more
efficiently. In recent years MIMO technology is being incorporated into wireless systems such as
DVB-T, 3G, WiMAX and IEEE 802.11n. MIMO has become an interesting area of research simply as
a result of its potential to give many orders of magnitude improvement in wireless communication
performance at no cost of extra spectrum [12].
Orthogonal Space-Time Block Codes are a generalized version of the powerful Alamouti code [13]
and have the same key features. These codes are orthogonal and achieve full diversity gains over
MIMO channels [13]. OSTBCs consist of data coded through space and time to improve the reliability
of data transmission as redundant copies of the original data are sent over independent fading
channels. These codes have found vital applications in wireless communication systems. This
motivated the employment of Multiple Input Multiple Output (MIMO) to introduce diversity to HM
for improving system performance without increasing power, cost or bandwidth requirement.
The application of UEP to OSTBCs has been studied recently in [4, 5]. In this paper, we propose a
novel UEP scheme to transport multiclass traffic data over a MIMO system employing OSTBCs and
Hierarchical M- PSK modulation. It is shown through simulation results that this overarching
approach gives better performance compared to uniform M-PSK modulation.
The outline of the paper is as follows. Section 2 briefly introduces the concept of MIMO and
OSTBCs. Section 3 focuses on the mathematical analysis of the signal constellations of the
Hierarchical M-PSK modulation. The design and implementation details of the proposed UEP model
is described in Section 4. The experimental setting up and simulation results, coupled with discussions
are presented in Section 5. Finally, Section 6 concludes the paper.

2. MIMO systems and Orthogonal Space-Time Block codes
In a Multiple-Input Multiple-Output (MIMO) scheme, wireless communication entails using m
transmit and n receive antennas, thus making multiple communication paths available between the
sender and receiver as illustrated in Fig. 1 [14]. The MIMO technology, also called the “volume-tovolume” wireless link has carved its path to large-scale standards-driven commercial wireless products
and networks such as broadband wireless access systems, wireless local area networks (WLAN), thirdgeneration (3G) networks and beyond, just few years after its advent.
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Fig. 1: Block diagram of a MIMO system
The MIMO system is equipped with ܰ ݐtransmit and (≥ ܰ )ݐreceive antennas. The propagation channel
is characterized by an ܰ ݐܰ×ݎmatrix H whose element ݄݆݇ at the ݆th row and ݇th column is the channel
gain from the ݇th transmit antenna to the ݆th receive antenna, and the ݄݆݇’s are assumed to be i.i.d
complex Gaussian random variables with zero mean and unit variance. The received signal y = [ݕ1 ڄ ڄ ڄ
] can be expressed as y = Hs + n, where s = [ݏ1  ܶ] ݐܰݏ ڄ ڄ ڄis the transmit symbol, and n = [݊1 ܶ] ݎܰ݊ ڄ ڄ ڄ
is the noise whose elements are assumed to be i.i.d. complex Gaussian random variables with zero
mean and variance of ߪ2݊. The MIMO receiver in general uses Maximum Likelihood (ML) detection
in order to detect the transmitted signal from the noisy received one. Assuming full Channel State
Information (CSI) the receiver computes an Euclidean distance between the received signal and the set
of all possible signals modulated by the wireless MIMO links and chooses the closest one to be the
estimated transmitted signal [14].
The work of Alamouti [13] laid the foundation for orthogonal design of Space-Time Block codes. The
scheme presented uses two transmit antennas and one receive antenna and provides the same diversity
order as maximal ratio receiver combining (MRRC) with one transmit antenna and two receive
antennas. The scheme may easily be generalized to two transmit antennas and M receive antennas to
provide a diversity order of 2M [13].
As an example of Alamouti code, let us consider a block of two symbols taken from the source data
and sent to the modulator. Alamouti space-time encoder takes the two modulated symbols, in this case
denoted as s1 and s2 to create the encoding matrix S where the symbols s1 and s2 are mapped to two
transmit antennas in two transmit time slots. The encoding matrix is given by (1) [13].
ݏଵ ݏଶ
(1)
ܵ ൌ  ቂെ כ ݏ כ ݏቃ
ଶ
ଵ
The fading coefficients h1(t) and h2(t) are assumed to be constant across the two consecutive symbol
transmission periods and they can be defined as follows:
݄ଵ ሺݐሻ ൌ  ݄ଵ ሺ ݐ ܶሻ ൌ  ݄ଵ ൌ ȁ݄ଵ ȁ݁ ఏభ ሺʹሻ
݄ଶ ሺݐሻ ൌ  ݄ଶ ሺ ݐ ܶሻ ൌ  ݄ଶ ൌ ȁ݄ଶ ȁ݁ ఏమ
The receiver receives r1 and r2 denoting the two received signals over the two consecutive symbol
periods for time t and t+T. The received signals can be expressed by (3).
ݏଵ
ݎଵ
ቂ ݎቃ ൌ  ቂെכ ݏ
ଶ
ଶ

ݏଶ ݄ଵ
݊ଵ
 כቃ  ൨   ቂ݊ ቃሺ͵ሻ
ݏଵ ݄ଶ
ଶ
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The transmitted signal in a fading channel is subjected to reflection, diffraction and scattering,
resulting in attenuated replicas of the signal to reach the receiver via multiple paths at varying
time. Later, Tarokh et al. [15] generalized Alamouti’s scheme to an arbitrary number of
transmit antennas and introduced the method for encoding and decoding data, termed as
“Space-Time Block Coding (STBC)” to improve BER performance at the receiver. The
mathematical framework of orthogonal design of such codes is also discussed in [15]. For
complex signal constellations, they showed that Alamouti's scheme is the only full-rate
scheme for two transmit antennas.

3. Hierarchical M-PSK modulation
Hierarchical modulation (HM), also known as embedded or multi-resolution modulation,
exploits UEP by using non-uniformly spaced constellation points, whereby higher priority
data is mapped to the most significant bit (MSB) positions, ensuring greater protection,
compared to lower priority data which is mapped to the least significant bit (LSB) positions
[1].
In [9,10] the generalized hierarchical M-PSK constellation with Karnaugh map style Gray mapping is
described. The regular pattern for the constellation is contingent upon the parameter, ߠ , which in turn
determines the phase ߖ . In Figs. 2 and 3, the symbols “x” and “+” represent fictitious symbols, while
“o” denotes the actual transmitted symbols. The generalised form of the elements of the phase vector
can be written as ߰ுିெௌ ൌ ሾ߰ ߰ଵ ǥ߰ெିଵ ሿ and given by (4).
మ ெିଵ

߰ ൌ  ܣ Ǥ ߨ  

 ሺെͳሻǡೕ Ǥߠ ݆ ൌ Ͳǡͳǡʹǡ ǥ ǡ  ܯെ ͳ ሺͶሻ
ୀଵ

The function to generate the coefficient Aj for any M and j can be found from (5) and a general
expression for exponent Bij for any M, i and j is given by (6).
ʹ݆
Ͷ݆
ܣ ൌ  ඌ ඐ െ  ඌ ඐ ݆ ൌ Ͳǡͳǡʹǡ ǥ Ǥ ǡ  ܯെ ͳሺͷሻ
ܯ
ܯ
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ͳ

ͳ
െ

ඐ
ඌ
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Moreover, the parameter ߠ is calculated as follows:
గ
ଶ

(7)

ߠ ൌ ߚ ǡ ݂ ݅ݎൌ ͳǡʹǡ ǥ ǡ ݈݃ଶ  ܯെ ͳ

The phase offset ratio, is the single parameter that requires to be varied in the model for UEP
optimisation [16]. At ߚ=0.5, the constellation becomes equivalent to a uniform M-PSK constellation.
The lower the value, the more UEP is achieved. Consequently, the generalised form for the elements
of the phase vector can be expressed by (8). The modulator is designed and implemented based on the
mathematical expressions (7) and (8).
ʹ݆
Ͷ݆
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Fig. 2: Hierarchical 8-PSK constellation

Fig. 3: Hierarchical 16-PSK constellation
4. Proposed system design and implementation
The proposed UEP MIMO model employing OSTBCs and Hierarchical PSK modulation is designed
and implemented using MATLAB R2017b Simulink®. The complete model employing hierarchical
8PSK modulation over an mxn MIMO system is illustrated in Fig 4. In this work, m and n are varied
from 1 to 4, such that the number of transmit antennas is always greater than that of the receive
antennas.
The Bernoulli Binary Generator generates a random bitstream which is then de-multiplexed into three
priorities namely (High Priority HP, Medium Priority MP, Low Priority LP). The hierarchical 8-PSK
modulator accepts one bit from each priority to be mapped onto the non-uniform PSK constellation of
Fig 2, with coordinates calculated using the equations provided in Section 3. The modulated waveform
is then encoded by the OSTBC encoder, using rate 1 for 2 transmit antennas and rate ¾ for 3 and 4
transmit antennas.
The resulting signal is then transmitted over a flat Rayleigh fading channel with maximum Doppler
shift of 100 Hz. The fading channel models m times n independent links as single path Rayleigh
fading processes. The Jakes’ model is chosen as it is the most accepted random model to represent
temporal variations in wireless communication [17]. The resulting signal is coupled with Additive
White Gaussian Noise (AWGN) to become a corrupted one. At the receiver side, the OSTBC
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combiner amalgamates signals from all n receive antennas into a single stream for demodulation. The
model assumes perfect knowledge of the CSI at the receiver. The demodulation of the signal is then
carried out using hard decision and the beta parameter.
Finally, the simulation model computes the BER of each priority. The Signal to Noise Ratio per bit
(Eb/No) is varied from 0 dB to 40 dB in steps of 2 dB. In this research work the modulation parameter
β is chosen as 0.05 and 0.5 to illustrate UEP capabilities in our proposed work.

Fig. 4: Proposed UEP system design of OSTBCs and H-8PSK over m x n MIMO system in
Simulink®

5. Experimental setup, simulation results and discussions
The experiment is set up by using MATLAB R2017b, Simulink model Communication blockset. The
built-in Rayleigh and AWGN MATLAB R2017b Simulink channel model were used and adjusted to
meet the objectives of the novel UEP scheme. The experiments were conducted by varying the Signal
to Noise Ratio per bit (Eb/No) from the AWGN block from 0 dB to 40 dB in steps of 2 dB and the
hierarchical M-PSK modulation design parameter, ߚ. Moreover, the model was implemented for M=8
and 16 and for ݉ ൈ ݊ MIMO, whereby ݉ and ݊ can take values 1 to 4.
The simulated results presented in this section have been verified extensively by Monte Carlo
simulations. Hence the reader can remain totally confident on the correctness of our proposed UEP
design. Figs. 5 and 6 show the legends that are used in the performance results presented and HP
stands for the Highest Priority traffic, MP indicates a Medium Priority traffic and LP gives the Lowest
Priority class traffic.
Figs. 7 to 12 illustrate the BER performance of each priority for OSTBCs and H-8PSK as well as H16PSK modulation schemes. The levels of protection present are three and four for H-8PSK and H16PSK respectively. It can be clearly seen that unequal error protection is achieved at ߚ=0.05 whilst
with ߚ=0.5, the constellation becomes uniform hence giving no unequal error protection to the
priorities. As ߚ approaches 0, the error performance of the higher priority traffic is improved, while
that of the lower priority data degrades. At ߚ=0.05 and a BER of 10-4, we demonstrate that the highest
prioritised queue yields a gain of around 22 dB over the Medium priority traffic for all the UEP
schemes implemented.
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Moreover, it can be observed that the UEP capabilities of the system are further enhanced as the
diversity order of the MIMO scheme increases. It must also be noted that gain in Eb/No achieved is
greater when the number of receive antenna, ݊ is increased for the same number of transmit antennas,
݉ compared to the gain achieved when ݉ is increased for a fixed value of ݊Ǥ

Fig. 5: Legend for H-8PSK plots.

Fig. 6: Legend for H-16PSK plots

Fig. 7: Error Performance results for H-8PSK over (a)2x1 MISO, (b)2x2 MIMO
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Fig. 8: Error Performance results for H-8PSK over (a)3x1 MISO, (b)3x2 MIMO, (c)3x3 MIMO

Fig. 9: Error Performance results for H-8PSK over (a)4x1 MISO, (b)4x2 MIMO, (c)4x3 MIMO,
(d)4x4 MIMO
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Fig. 10: Error Performance results for H-16PSK over (a)2x1 MISO, (b)2x2 MIMO
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Fig. 11: Error Performance results for H-16PSK over (a)3x1 MISO, (b)3x2 MIMO, (c) 3x3 MIMO
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Fig. 12: Error Performance results for H-16PSK over (a)4x1 MISO, (b)4x2 MIMO,
(c)4x3 MIMO, (d)4x4 MIMO
6. Conclusion

A novel unequal error protection scheme based on Orthogonal Space-Time Block codes and
hierarchical PSK modulation over MIMO channel has successfully been designed and implemented in
this paper. Simulation results prove that the bit error performance of the most important bits (Most
Significant Bit) is improved by the use of hierarchical PSK modulation, a modulation which does not
involve increased complexity and bandwidth expansion of the UEP system since only the modulation
parameter ߚ dictates the non-uniformity of the PSK modulator. For ߚ=0.05 and at BER of 10-4, the
highest priority bit yields a gain of around 22 dB over the second priority data. The judicious choice of
the ߚ value and the MIMO scheme will help maintain a balance between the error performances of the
high and low priority bits such that the overall quality is enhanced. This research work can act as the
base model for the incorporation of various powerful error correction techniques to further improve on
the error performance, and to find its application in video applications such as the robust transmission
of H.264/AVC video data over MIMO channels.
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Abstract:
Glass fibre (GF) is widely used in the manufacture of composite materials but its manufacture and use
significantly affect the environment. There is a general tendency to use natural fibres instead of GF as
reinforcement to promote sustainable production. In this work, the tensile strength, strain and linear
density of local pine-apple leaves fibres (PALF) were evaluated with a view to investigating the
possibility of using them in the manufacture of composites. PALF was the designated choice owing to
its high cellulosic content and its relevance in our current economic environment, i.e. it is easily
available as a bio-waste after the fruit has been harvested. Fibres extracted and processed from the
leaves can potentially be an additional source of revenue to the planters.
Pine-apple leaves were collected from four different locations around the island and the PALF were
manually extracted following 7-day water retting. Fibres were chemically treated using different
NaOH concentrations, to increase the fibre-matrix adhesion. The tensile strength of the fibres before
and after treatment as well as their cross-sectional areas and linear density were found. Composite
materials (plates) were then manufactured using treated fibres that were cut to the lengths of 10, 20, 30
and 40 mm and mixed with the resin. The tensile strength of the plates were found.
ANOVA analysis of the results shows that the tensile strength of the PALF was influenced by the
location. The optimum treatment concentration was found to be 6% NaOH. The linear density of the
fibres was 2.4 tex and this value dropped to 2.3 (-5%) as expected, following the chemical treatment.
The optimum treatment condition was found to be 6% NaOH for 2 hours. As the fibre mass in the
composite increased (from 1g to 5 g), its strength faced an uncanny decline (from 41 MPa to 21 MPa).
The lowest fibre content proffered better mechanical advantages. The presence of air bubbles, that
seems to increase as the fibre content increased, could be attributed to the decreasing strength of the
composite.
Keywords: PALF, biocomposites, sustainable, tensile, environmental, industrialization.
Introduction
The increasing popularity of using natural fibres, to replace glass fibres and other hand-made fibres, is
mainly associated with their being environmentally friendly materials that are renewable as well as
recyclable, cheap and biodegradable (Elanchezhian et al., 2018). Natural fibres have the potential to
play an important role in solving the ecological and environmental problems the world is currently
facing. Natural fibres such as bamboo, hemp, jute, PALF, jute are readily available and entail a low
processing cost. Lightweight, decreased wearing of machines, low abrasiveness, absence of health
hazardness during processing, application and during dismantling are some of the many advantages of
the green composites over synthetic fibre reinforced composites. (Goda et al., 2006). The automotive
industry is one of the most zealous users of vegetable fibres. “European Union legislation
implemented in 2006 has expedited recent natural fibre-reinforced plastic automotive insertion; by
2006, 80% of a vehicle must be reused or recycled and by 2015 it must be 85%. Japan requires 88% of
a vehicle to be recovered (which includes incineration of some components) by 2005, rising to 95% by
2015.” (Holbery and Houston, 2006).
The preeminent drawback of natural fibre composites relates to the low compatibility of the
fibre-matrix surface resulting poor interfacial adhesion since the fibre is hydrophilic while matrices are
hydrophobic. Weak adhesion results in poor transfer of load between the fibre and the matrix and
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render the fibre more susceptible to environmental degradation (Wambua et al., 2003). Any space
between the two surfaces would become a weak point in the composite material. Fibres are
chemically treated to improve interfacial adhesion as well as its resistance to degradation. This project
aims at finding the optimum fibre treatment condition, the optimal fibre length and fibre-matrix mass
ratio for the manufacture of bio-composite.
Background
With the abolition of the sugar quotas applicable as from Oct 2017, Mauritius is on the lookout for a
new cash crop. This project would thus provide some of the line of action to adopt in case they wish to
go ahead with pineapple cultivation, with both the fruit and the leaves engendering economic benefits.
The pineapple, scientific name Ananas cosmosus, from the Bromeliaceae family is the most sought
after due to its currency-generating advantage. It makes up 20% of the world’s fruit production
(Wijeratnam, 2016) and comes third in the tropical fruit production category after banana and citrus.
This study will be based on the Queen variety since it is the most common species on the island. The
pineapple plant takes about two years to reach maturity and can only flower and fruit once. Inevitably,
pertaining to space limitations, the pineapple leaves are discarded and piled up for composting. The
waste consists of leaves of 30 cm-90 cm (Kalia et al., 2011) and farmers think of those of more of a
nuisance. It is thought that the leaves can be a source of fibres, i.e. potential additional revenue which
would increase, depending on the level of value-added processed that can be imparted to the extracted
fibres.
Generally, natural fibres with higher cellulose content yield superior performance (Pickering et al.,
2016). High cellulose content aligns with higher fibre strength. Fibres are stiff and have a high tensile
strength if the fibrils are aligned with the fibre axis. A decrease in the cellulose content increases the
microfibril angle, thus decreasing the tensile strength.(Komuraiah et al., 2014) PALF is one of the
natural fibres having 80% of cellulosic content, making it one of the highest on the list.
However, the nature of the fibres influences the composite significantly from a performance
standpoint. Low-to-medium performance composites which usually have short fibres as strengthening
give a certain stiffness and local strength for the material, whereas the matrix is only responsible for
determining the mechanical features of the material. The high-performance composites, on the other
hand are typically made out of continuous fibres that construct the frame of the material and carry its
stiffness and resistance in the direction of fibre. The matrix phase here protects and supports fibres, as
well as transfers the strains from a fibre to another one (Aridi et al., 2016) PALF is a short fibre
which, in turn, lays heavy emphasis on the matrix being used.
Materials and Methods
Fibres were first collected from 4 different regions namely Congomah, Notre-Dame, Belle-Vue and
Clementia. These were kept submerged in barrels of water for a period of 7 days, predetermined as the
optimal retting time (Hazarika et al., 2017), for the microbial retting process which essentially
translates to the removal of the non-cellulosic materials binding the strands of individual fibre. Fibres
were then manually extracted, washed thoroughly with tap water and left to air dry for 2 days (Adam
et al., 2016).
To determine whether location influenced fibre strength, 10 strands of fibres from each of the
aforementioned batches were tested on the Universal tensile testing machine using the following
parameters:

x
x
x

Specimen gauge length = 25.4 × 10-3 m
Cross-head displacement rate = 5 mm/min
Load cell = 100 N

The fibre lengths of a selected number of strands were measured and eventually weighed to determine
the linear density of the untreated fibres. The result were then converted to gramme per kilometre of
fibre (g/km or tex).
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The next phase consisted of the mercerization process. To promote the defibrillation, surface adhesion
and enhance the mechanical properties of the natural fibre, the cellulosic fibre is often treated with a
strong alkali base, typically cold NaOH, which removes the hemicellulose and rupture some C-C
bonds. This reduces the lengths of the chain and eventually reduces the hydrophobicity of the structure
(Sharma, 2006) resulting in improved bonding capabilities, stress transferability to the matrix.
Simultaneously, the swelling phenomenon removes convulsions along the fibre rendering the latter
smoother, more uniform and aligned to the fibre axis. This can enhance the tensile strength of the
mercerized fibre. Relatively low concentrations (2%, 4%, 6%, 8%, 10%) were preferred over higher
concentrations since at higher alkali concentration, excess delignification of fibres occurred thus
weakening the latter (Xue et al.,2007). 0.5 g of fibres from the Clementia batch were weighed out and
left to be soaked in one of the previously prepared NaOH solutions for two hours. (Maniruzzaman et
al., 2012) These were then thoroughly washed with tap water and tested with the pH meter to ensure
that there was no residual alkali. The treated fibres were left to air dry for 2 days and tensile tests were
performed on each of those batches to determine the optimal concentration.
The last part of the experiment further branched out into determining the optimal fibre length and the
optimal fibre content complimentary to the composite. 1006 series epoxy resin with its corresponding
hardener had been used in a resin to hardener ratio of 10:6 as per the data sheet provided by the
manufacturer. The composite was left to cure for a period of 24 hours and then machined on the CNC
into the specific dimensions laid out by ASTM d-638: Tensile test methods for plastics. Fibre lengths
of 5 mm,10 mm, 20 mm, 30 mm and 40 mm had been chosen for the purpose of determining the fibre
length since this was the range chosen by Devi et al. (1997). For the experimental determination of the
optimal fibre content, masses of 1 g to 5 g had been selected. Relatively small masses have been sifted
out since numerous authors like (Fahim et al., 2012a), have reported that low fibre content proffered
superior mechanical advantages.
Results
Fibres manually extracted were relatively short and clumpy as depicted in Figure 1. These were first
tested to understand the correlation between location and fibre strength and the results shown in Table
1.

Figure 13: Fibre extracted from retted leaves.
Impact of location on fibre strength
Table 1: Tensile load at break of fibres from different locations
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Location
Congomah
Notre-Dame
Belle-Vue
Clementia

Strength (N)
2.52
3.24
2.21
3.94

CV (%)
35.9
42.7
46.9
47.1

Table 1: Tensile load at peak of fibres from different locations
Location
Congomah
Notre-Dame
Belle-Vue
Clementia

Strength (N)
2.56
3.25
2.23
3.94

CV (%)
35.5
42.3
47.0
47.1

The mean tensile strengths of PALF have high coefficient of variation; this observation has been
investigated by Aslan et al. (2011), who attributed the phenomenon to the difference in cross-sectional
areas of the different flax fibres tested. According to Philippines National Standard (2016), abaca
fibers are subjected to sampling test to select the normal grade of fibers of which tensile strength
ranges 19.5 kgf/g/m and 32.6 kgf/g/m, which are 286.7 MPa and 479.2 MPa when the fiber density is
1.5 kg/cm3 (Dabet et al., 2018).
A further retrospective analysis of the p-values calculated (0.031 for force at break and 0.035 for the
force at peak, both failing to exceed the designated α of 0.05) shows that location does have an impact
on the tensile strength of the fibre. From the analysis of the means, it is found that the batch from
Clementia displays superior properties of tensile strength compared to the ancillary batches.

Linear density of fibres
The average linear density of the extracted fibres was 2.4 tex. This result has been further
circumstantiated by the results published in ‘Bast and other plant fibres’, edited by Robert R Franck,
whereby the linear density of the pineapple fibre had been given a range of 1.5-2.3 tex.
Diameter of fibres
The p-value obtained (0.217) is greater than the designated α(0.05), so it can be clearly seen that the
location does not impact on the fibre diameter. As specified by Teles et al.(2015), fibres within the
same diameter interval display similar mechanical characteristics. This is further substantiated by the
figure 3, where the scattered points lie relatively in the same interval. Relatively the same scatter plot
has been obtained by Teles et al., (2015) as depicted by Figure 4. The different values obtained for the
force at peak and the force at break for the 4 batches will then have to be explained by other factors
such as, sunlight dispersion on the leaves, soil composition/treatment and the prevailing climate in that
area. Going along the same lines, the greater the diameter, the greater the number of microfibrils and
degree of porosity, the more the chances of it breaking at a lower force.
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Figure 14: Relationship between force at break and diameter of the fibre.
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Figure 15: Relationship between tensile strength and diameter of the fibre.

Figure 16: Relationship between diameter of fibre and its corresponding tensile strength
(Teles et al., 2015).
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Tensile strength of untreated fibres
The tensile strengths of untreated fibres obtained 113, 137, 106 and 65 MPa for the regions of BelleVue, Clementia, Congomah and Notre-Dame, respectively are considerably lower than the figures
reported by by Satyanarayana et al. (2007) (400-627 MPa) and Faruk et al. (2012) (180-748 MPa)
who both used machine decorticators. So, in hindsight, these discrepancies may be attributed to the
method of fibre extraction used, location from which the fibres were procured, the type of pineapple
and methods of pineapple farming. Further investigation is required to determine the impact of
relevant factors while breaching out into comparison.
Linear density of chemically treated fibres
The average linear density of the extracted fibres amounted to 2.3 tex (as compared to 2.4 tex for
untreated ones). The fall (around 5%) in the average values was anticipated since the surface treatment
has stripped the fibre of its non-cellulosic components thus entailing a fall in mass for the same fibre
length.
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Figure 17:FTIR of untreated PALF.

500

Figure 18: FTIR of treated PALF.
The noteworthy difference between the parent (Figure 5) and alkali treated PALF (Figure 6) is
observed primarily at 1737, in the elimination of the peak due to the C=O stretch of the hemicellulose
(Samal R. K. and Ray Mukul C., 1998). When hemicellulose, located in the inter-fibrillar region of the
cells, is increasingly removed, the latter becomes less compact and more pliable, allowing the fibres to
rearrange themselves along the direction in which the tensile load is being applied. (Mukherjee et al.,
1993), reported that with progressive removal of the hemicellulose, there was a positive direct
correlation to stress decay and the compliance ratio, which move in tandem with the extent and the
flexibility of the fibrillar arrangement respectively. Stretching of the fibre results in a rearrangement of
the fibrils, allowing better load sharing and an enhanced stress development.
Impact of alkali concentration on tensile strength
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Tensile strength/MPa
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Figure 19: Tensile fibre strength against concentration.
It is indisputable that alkali concentration significantly impacts on the tensile strength of the fibre and
renders the latter measurably stronger than its untreated state. The maximum tensile strength is
observed at the 5-6% , concentration, further confirmed by Odusote (2016). This is due to the removal
of lignin which acts as a glue and when removed, expose the cluster of fibrils, allowing better
separation of the fibres and better alignment to the fibre axis.
It is also noticed that the strength drops drastically beyond this point. As reported by Ma et al.(2017),
this can be explained by chemical degradation of cellulose which therein compromises the strength of
the fibre. Higher alkali concentrations also impact significantly on the removal of hemicellulose,
causing swelling and shrinkage of cells. This results in a disorientation of fibrils which consequently
entails poor load sharing and inefficacious stress transfer (Mukherjee et al., 1993).
Determination of the optimum fibre length for composite manufacture

Strain of PALF composites
against fibre length
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Figure 20: Relationship between stress/strain and fibre length.
Both the tensile strength and strain peak at the 10-20 mm mark to then take on a sharp decline
(Pickering et al., 2016), if fibres are too long they may get tangled during mixing resulting in poor
fibre dispersion which can reduce the overall reinforcement efficiency. The peak value of tensile
strength of 41.3 MPa obtained is further substantiated by Siregar et al.(2015) who has reported a
tensile strength of 42.3 MPa at the 1-2 cm mark. Since there was no significant difference between the
values of tensile strength and strain obtained for the 10 mm and 20 mm lengths, either one could have
been used but the one with the former resulted in a more homogeneous mixture, that is, the fibre
dispersion achieved was to a greater extent while using fibre length of 10 mm. As reported by
Pickering et al., 2016, good fibre dispersion enhances interfacial bonding and reduces the number of
voids by ensuring the fibres are fully surrounded by the matrix.
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Determination of fibre content for composite manufacture
Tensile strength against fibre
content
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Figure 21: Tensile strain/strength of PALF composite against fibre content.
Both the strain and tensile strength have adopted a decreasing trend, which is contrary to what was
expected. This may be explained by the presence of air bubbles, observed during careful examination
of the resulting composite, which have been trapped during the mixing phase of making the composite
despite of the precautionary phase of immersing the mixture in vacuum. The use of compression
moulding can prevent air bubbles to get trapped within the matrix. Inadequate amount of matrix to
effectively support the fibres give birth to brittleness and inability of the composites to form properly,
thereby leading to inhomogeneity of the composites. This inevitably leads to flaws, thus creating a
stress concentration area which lowers the stiffness of the composite.

5. Conclusions
The potential of PALF as an alternative to glass fibre has been assessed in this study. The latter used
the fibre extraction, surface treatment techniques, optimal fibre length and fibre content as directional
focal points. PALF have been manually extracted following the process of water retting for a
predetermined time period of 7 days. The correlation between diameter and tensile strength of fibres
has been determined and substantiated by further sources. Fibres within the same diameter interval
were found to display similar tensile properties. Mercerization has been used for the surface treatment
of the fibre to improve adherence to the matrix. Immersion of the fibres at a concentration of 6% for 2
hours generated a tensile strength of 238.8 MPa. The optimal fibre length was found to be lying
between 10-20 mm, produced a strength of 41MPa and an elongation of 2.6 mm. Interestingly, the
fibre content was inversely proportional to the tensile strength, which left out the optimal mass of fibre
at 1 g. This work has shown that it is possible to manufacture composites using PALF. There are
opportunities to improve the performance of the composites if the appropriate fibre-extraction method
and specialised manufacturing are used.

105

Research Week 2019
References

Adam, A., Yusof, Y., Yahya, A., 2016. Extraction of pineapple leaf fibre: Josapine and moris
11, 161–165.
Aridi, N.A.M., Sapuan, S.M., Zainudin, E.S., AL-Oqla, F.M., 2016. Mechanical and
morphological properties of injection-molded rice husk polypropylene composites.
International Journal of Polymer Analysis and Characterization 21, 305–313.
https://doi.org/10.1080/1023666X.2016.1148316
Aslan, M., Chinga-Carrasco, G., Sørensen, B.F. and Madsen, B., 2011. Strength variability of single
flax fibres. Journal of materials science, 46(19), pp.6344-6354.

Dabet, A., Homma, Hiroomi, Homma, Hiroki, SUARDI, 2018. Statistical approach to tensile
strength of abaca single fiber. Mechanical Engineering Journal 18–00078.
https://doi.org/10.1299/mej.18-00078
Devi, L.U., Bhagawan, S.S., Thomas, S., 1997. Mechanical properties of pineapple leaf fiberreinforced polyester composites. J. Appl. Polym. Sci.
64, 1739–1748.
https://doi.org/10.1002/(SICI)1097-4628(19970531)64:9<1739::AID-APP10>3.0.CO;2-T
Elanchezhian, C., Ramnath, B.V., Ramakrishnan, G., Rajendrakumar, M., Naveenkumar, V.,
Saravanakumar, M.K., 2018. Review on mechanical properties of natural fiber composites.
Materials Today: Proceedings, International Conference on Processing of Materials, Minerals
and Energy (July 29th – 30th) 2016, Ongole, Andhra Pradesh, India 5, 1785–1790.
https://doi.org/10.1016/j.matpr.2017.11.276
Fahim, I.S., Elhaggar, S.M., Elayat, H., 2012b. Experimental Investigation of Natural Fiber
Reinforced Polymers 2012. https://doi.org/10.4236/msa.2012.32009
Faruk, O., Bledzki, A.K., Fink, H.-P., Sain, M., 2012. Biocomposites reinforced with natural
fibers: 2000–2010. Progress in Polymer Science, Topical Issue on Polymeric Biomaterials 37,
1552–1596. https://doi.org/10.1016/j.progpolymsci.2012.04.003
Hazarika, D., Gogoi, N., Jose, S., Das, R., Basu, G., 2017. Exploration of future prospects of
Indian pineapple leaf, an agro waste for textile application. Journal of Cleaner Production
141, 580–586. https://doi.org/10.1016/j.jclepro.2016.09.092
Komuraiah, A., Shyam Kumar, N., Durga Prasad, B., 2014. Chemical Composition of Natural
Fibers and its Influence on their Mechanical Properties. Mechanics of Composite Materials
50, 359–376. https://doi.org/10.1007/s11029-014-9422-2
Ma, L., He, L., Zhang, L., 2017. Effect of surface treatments on tensile properties of hemp
fiber reinforced polypropylene composites. AIP Conference Proceedings 1829, 020016.
https://doi.org/10.1063/1.4979748
Mukherjee, A., Ganguly, P.K., Sur, D., 1993. Structural Mechanics of Jute: The Effects of
Hemicellulose or Lignin Removal. The Journal of The Textile Institute 84, 348–353.
https://doi.org/10.1080/00405009308658967
Odusote, J., 2016. Mechanical Properties of Pineapple Leaf Fibre Reinforced Polymer
Composites for Application as Prosthetic Socket. Journal of Engineering Technology 7, 125–
139. https://doi.org/10.21859/jet-06011
Pickering, K.L., Efendy, M.G.A., Le, T.M., 2016. A review of recent developments in natural
fibre composites and their mechanical performance. Composites Part A: Applied Science and

106

Research Week 2019
Manufacturing,
Special
Issue
on
https://doi.org/10.1016/j.compositesa.2015.08.038

Biocomposites

83,

98–112.

Samal R. K., Ray Mukul C., 1998. Effect of chemical modifications on FTIR spectra. II.
Physicochemical behavior of pineapple leaf fiber (PALF). Journal of Applied Polymer
Science
64,
2119–2125.
https://doi.org/10.1002/(SICI)10974628(19970613)64:11<2119::AID-APP7>3.0.CO;2-M
Satyanarayana, K.G., Guimarães, J.L., Wypych, F., 2007. Studies on lignocellulosic fibers of
Brazil. Part I: Source, production, morphology, properties and applications. Composites Part
A:
Applied
Science
and
Manufacturing
38,
1694–1709.
https://doi.org/10.1016/j.compositesa.2007.02.006
Singla, M., Chawla, V., 2010. Mechanical Properties of Epoxy Resin – Fly Ash Composite
[WWW Document]. URL
https://www.researchgate.net/publication/268367020_Mechanical_Properties_of_Epoxy_Resi
n_-_Fly_Ash_Composite (accessed 3.10.18).
Siregar, J.P., Cionita, T., Bachtiar, D., Rejab, M.R.M., 2015. Tensile Properties of Pineapple
Leaf Fibre Reinforced Unsaturated Polyester Composites. Applied Mechanics and Materials
695, 159–162. https://doi.org/10.4028/www.scientific.net/AMM.695.159
Teles, M.C.A., Glória, G.O., Altoé, G.R., Amoy Netto, P., Margem, F.M., Braga, F.O.,
Monteiro, S.N., Teles, M.C.A., Glória, G.O., Altoé, G.R., Amoy Netto, P., Margem, F.M.,
Braga, F.O., Monteiro, S.N., 2015. Evaluation of the Diameter Influence on the Tensile
Strength of Pineapple Leaf Fibers (PALF) by Weibull Method. Materials Research 18, 185–
192. https://doi.org/10.1590/1516-1439.362514
Wambua, P., Ivens, J., Verpoest, I., 2003. Natural fibres: can they replace glass in fibre
reinforced plastics? Composites Science and Technology, Eco-Composites 63, 1259–1264.
https://doi.org/10.1016/S0266-3538(03)00096-4
Wijeratnam,
S.,
2016.
Pineapple.
Encyclopedia
https://doi.org/10.1016/B978-0-12-384947-2.00547-X

107

of

Food

and

Health.

Research Week 2019
Historical Retrospective of Urban Development of Port-Louis, Mauritius
Dilsha Mottee
‘Licence en Architecture’ Ecole Nationale Supérieure D’Architecture de Montpellier, France
‘Master en Architecture’ (1st Year) École Nationale Supérieure D’Architecture de Montpellier, France
Email: dilsha.mottee@gmail.com Telephone: +230 59845883

Abstract
Mauritius, also referred as a paradisiac island has been influenced by several benefactors, the
European colonists, the African slaves and the indentured labourers from India and of other
part of the world. As years passed by, the people mixed and the interbreeding of different
origins and cultures influence the urban planning, architectural style of buildings and
structures of the traditional French and British colonisation.
The urban and architectural heritage of Mauritius is inevitably connected to the stories of
colonisation, memories, tradition, faiths and culture. Unfortunately, these symbolic stamps are
nowadays put in danger by the Mauritian society. Even if, during several years, the local
authorities and private bodies are trying their best to conserve and rehabilitate the sites and
structures.
It is important to preserve our heritage and culture, as it represents our identity. For the
sustainable development of urban and architecture of our society it is important to know its
roots. By understanding, people will value the heritage, and will state to care about it and will
then start to enjoy its presence, which will in turn contribute to quality of life and cultural
identities.
Using the procedure of mapping, including the conceptualisation and deconstruction of data
from archives and documentation helps to constitute primary cartographies to illustrate the
urban development. Various methods helps to build up the given area of Port-louis, resulting
into step-by-step, urban and spatial reconstitution. Cartography methods helps to illustrate and
underpin the first physical traces such as roads and buildings. Thus, dealing with the visible
and invisible urban masses of the history human settlements.
The notion of space of urbanisation has always been valued by architects and theorists such as
Vitrée, Alberti, Blondel, Le Coursier, Louis Khan and others. The organisation of spaces is
influenced by constructed space and the empty spaces are an integral part of town planning
and architecture. It has variable buildings, nature represented by the localisation of the given
area, climatic data, topographie, human being and lifestyles. In addition, spaces delimits or
borders as an area thus, creating continuous or discontinuity in its surrounding. These spaces
create notions of interior and exterior or inside and outside. Taking the notion of space first, it
will be interesting to do research and analysis of the different perspectives of spaces. Space
will then be the link between different notions, such as spatial morphology and architecture,
taking into account the location and materiality of spaces.
The cartographic retrospective allows us to look but in the past and helps us give observation
about our current situation such as the real shift in the Mauritian lifestyle. We are losing our
tradition and heritage although if Mauritius is young in age. Society in general is struggling to
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position itself between modernity and culture. The desire to progress with regard to the urban
development of the island is strongly present. The old traditional and heritage buildings are
then put under many new buildings, urban traces becomes unseen to the society even if it was
once the root of our development.
Keywords: Architecture, Urbanism, Mauritius, Cartography, History

Introduction
Mauritius, also referred as a paradisiac island has been influenced by several benefactors, the
European colonists, the African slaves and the committed workers of India and of other part
of the world. As years passed by, the people mixed and the interbreeding of different origins
and cultures influence the architectural style of buildings and structures of the traditional
French and British colonisation.
The architectural heritage and patrimony of Mauritius is inevitably connected to the stories of
colonisations, memories, traditions, faiths and cultures. Unfortunately, these symbolic stamps
are nowadays put in danger by the Mauritian society. Even if, during several years, the local
authorities and private bodies are trying their best to conserve and rehabilitate the sites and
structures.
The sample zone, for this research work measures an area of 2.25km2, of Port Louis, the
capital city of Mauritius, which covers only 45 km2 but welcome more than 100,000 people
every day because it is the center of commercial activities. The city includes the building of
Aapravasi Ghatiii, the key symbol of cultural patrimony, the buffer zone and a part of the city.
Aapravasi Ghat, is the place of landing and temporary refuge of indentured workers. The site
is distinguish as a landmark and starting point of Mauritian heritage development which
survived the passage of time. Nowadays, a Fund exist under the name of Aapravasi Ghat trust
Fund (AGTF), is a legal entity placed under the aegis of the Ministry of Arts and the Culture.
The site was declared national monument by virtue of the law on the national monuments in
1987 (GN31/87) and was declared then national heritage in 2003 by virtue of the law.
“The first site chosen by the British Government in 1834 for the great experiment in the use of
indentured rather than slave Labour, is strongly associated with memories of almost half a
million indentured labourers moving from India to Mauritius to work on sugarcane
plantations or to be transshipped to other parts of the World.”iv
Aapravasi Ghat and the buildings present in the buffer zone are strong symbols for the island
and many people ignore it. It represents a cultural identities that is not to be neglected. It
represents the gateway to our ancestors and their first buildings, their first step and
development effort of society.

iii

Aapravasi Ghat Trust Fund at http://www.aapravasighat.org/English/Pages/default.aspx (
last accessed December 2018 )
iv
Nominations of Cultural Properties to the World Heritage List (Aapravasi Ghat) - World
heritage Committee Decision 30COM 8B.33 at https://whc.unesco.org/en/decisions/999 ( last
accessed June 2017)
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Background
The architecture and urbanism of the city of Port Louis and its historic buildings continue to
lose value year after year. Various points led to this loss of identity including:
1. Rapid and unexpected modernisation and globalisation.
Modernisation and globalisation in Mauritian society represents the transmission of the old
traditional to the modern, which is good in the sense that it allowed the Mauritian society to
connect to the outside world and to evolve on the social ladder. Port Louis has thus, resulted
in a rapid development of buildings without taking into account what surrounds it. The old
cultural and heritage buildings are then under the shadow of the new buildings. Ranked 27th
among African countries according to their GDPv (Gross Domestic Product) in 2017,
Mauritius continues to grow.
In terms of infrastructure, there is the emergence of smart cities projects, Metro Expressvi in
2018 which will have a strong impact on the perception of space and the destruction of certain
sites and heritage building. Modernity then becomes the simplest and most functional way to
progress, thus, creating a contemporary and homogeneous style of architecture and
urbanisation.
The Mauritian society is becoming more and more individualistic and we also notice that over
time, we lose the sense of patriotism. We lose our traditions, although the island is quite
young. Society in general is struggling to position itself between modernity and culture. The
desire to progress and reach the top in terms of the development of the island, then pushes us
to change our lifestyle by contributing to globalisation.
Architecture heritage remains an object, despite the different efforts of valuations of
associations such as SOS Patrimoine en Peril (Save Our Heritage)vii and local communities.
2. Negligence and vandalism
Many of these buildings are unfortunately abandoned or destroyed for various reasons: Lack
of maintenance as restoration of buildings is expensive, lack of materials and lack of
competence for restoration.
3. Difficulties to implement legislations, policies and spread cultural awareness.
Even if many policies exist it is quite difficult to implement them. These policies are been
implemented by:
ವ The Aapravasi Ghat Trust Fund - They have also implemented a buffer zone and a planning
policy guideline for any construction if ever the building or structure is situated in that
particular zone.
v

National Accounts Estimates (2014 – 2017), September 2017 issue at
http://statsmauritius.govmu.org/English/Publications/Documents/EI1346/NAE_Sept17.pdf
(last accessed February 2018.
vi
Metro Express Media at https://www.mauritiusmetroexpress.mu/media/ ( last accessed
January 2019)
vii
Presentation, at https://www.patrimoineenperil.mu/ (last accessed February 2018 )
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ವ UNESCO guidelines -The Outstanding Universal Valueviii determines the value of the
World Heritage Status and is defined by the Convention concerning the protection of the
World Cultural and Natural Heritage (1972) of UNESCO and by the Operational Guidelines
for the implementation of the World Heritage Convention (2008). The changes brought by
the establishment of legal boundaries for the Buffer Zone led to the review of the
Management Plan adopted in 2006. The Management Plan is required by the UNESCO
World Heritage Convention to ensure the preservation and sustainability of the Outstanding
Universal Value of the World Heritage Property. The Management Plan has an essential
role: it is a key document that guides all the stakeholders involved in the conservation,
management and promotion of the World Heritage Property. It is directed by a vision for
the World Heritage Property and addresses key principles and objectives that will guide the
implementation of this Vision.
ವ National Heritage Fund regulations and National lawsix - The National Heritage Fund
(NHF) was created to spot, preserve, manage and promote national heritage of the island.
The Fund has put forward a list of protected buildings and structures to be protected.
Moreover, several laws exist for the protection of buildings all of them are stated in the
Building Regulations GN 210/1919 and the Building Control Act 2012.
Methodology
Phase 1: Questionnaire
A questionnaire results provides answers that englobes facts and figures that can be quantified
for the research topic. It allows to get opinion of the general public to enforce the cultural
identity of this research.
Phase 2: Documentations
The purpose of this part of the research was to extract information from the fragmented traces
left by past colonisers and immigrants in order to draw hypotheses and to have an idea of how
the city of Port Louis, life and time of the people developed.
Using the procedure of mapping, including the conceptualisation and deconstruction of data
from archives and documentation helps to constitute primary cartographies to illustrate the
urban development. Various methods helps to build up the given area of Port-louis, resulting
into step-by-step, urban and spatial reconstitution. Cartography methods helps to illustrate and
underpin the first physical traces such as roads and buildings. Thus, dealing with the visible
and invisible urban masses of the history human settlements.
Phase 3: Historical research analysis of the space related to the objects of study which
are the Aapravasi Ghat, it’s buffer zone and a part of Port - Louis.

viii

Outstanding universal Value at https://worldheritage.gsu.edu/outstanding-universal-value/ (
Last accessed June 2018)
ix
The
National
Heritage
Trust
Fund
Act
1997,
http://culture.govmu.org/English/Documents/legislations/The%20National%20Heritage%20T
rust%20Fund%20Act%201997.pdf ( Last accessed February 2018)
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The notion of spacex has always been valued by architects and theorists such as Vitrée,
Alberti, Blondel, Le Coursier, Louis Khan and others. The organisation of spaces is
influenced by constructed space and the empty spaces are an integral part of town planning
and architecture. It has as variable buildings, nature, (climate, topography) human being and
lifestyles. In addition, spaces delimit or borders as an area thus, creating continuous or
discontinuity in its surroundings. These spaces create notions of interior and exterior or inside
and outside. Taking the notion of space first, it will be interesting to do researches and
analysis of the different perspectives of spaces and how it evolves historically. Space will
then be the link between different notions, such as spatial morphology and architecture, taking
into account the location and materiality of space.
Findings/Results
The urban development of the zone of Trou Fanfaron, including the depot of the Aapravasi
Ghat its buffer zone, and a part of Port-louis, developed in two phases with the help of the
indentured immigrants and free men. The first phase took place during the French
colonisation of 1710-1715 and the second phase during the English colonisation of 18101860.
1. French Urban development
The development of the city of Port Louis can be categorised into three phases under the ruled
of:

ವ

Mahé de Labourdonaisxi from 1721 - 1771.

Mahe de Labourdonais took up the urban development as a challenge. He first addressed the
crucial problems faced by the indentured immigrants and then implemented a series of
measures to encourage economic productivity. The key developmental factors are
distinguished over two distinct periods:
Table 1: Classification of development of Mahé de Labourdonais
A. 1735 - 1740

B. 1741 - 1746

I. Modification of the method of collection of debts.

I. Formation of a social layer of affluent inhabitants.

II. Searching for new sources for slaves.

II. Creation of company contracts and lower cost of
building materials.

III. Use of punitive measures to discourage
fanaticism.

III. Improving transport and means of communication
to the city

x
xi

Theirry Paquot, Une philosophe en ville, Infolio, Collection Archigraphy Poche, 2016
Mahé de la Bourdonnais, gouverneur général des îles de France et de Bourbon (1699-1753)
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A. 1735 - 1740

B. 1741 - 1746

IV. Encouragement gives breeders.

IV. Introduction of an education system

During this period, Mahé de Labourdonais began the first development of the Port-Ouest with
the help of Philippe d’Orleans in 1720 for the development of the new colony. At that
moment the turning point happened and the developments took place one after each other.
The below illustration shows the fortification project proposed by Nicolas de Maupin which
was rejected by Mahé de Labourdonais on his arrival.
Reconstitution of Map 1: 1732xii

The main development still on feet today is the Bay of Port-Louis. The bay shelter’s from the
current due to its position and create a shelter deep of about 900 toises. The sea penetrates
inland into ‘roads’ which are:
(i) Caudan Creek
(ii) The Trou Fanfaron: In 1732 the Trou Fanfaron wharf and a dry dock erected. This
development as a pure success as the particularity of the Trou Fanfaron hole basin has proved
to be ideal for a natural harbour. Trou Fanfaron was the place of call for the French trading
ships operated with the Orient and the warships. The basin measures 85,000m2 and extends to
l’Astrolabe which is the Port Louis Waterfront, Quai d'Albion Dock 704.
xii

Aapravasi Ghat Trust Fund, Aapravasi Ghat World Heritage Site Mauritius, Aapravasi
Ghat Trust Fund, 2016
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“ Trou Fanfaron était considéré comme un lieu particulièrement sécurisé pour l’ancrage des
bateaux et décrit comme un « vaste bassin de 300 toises de longueur sur 60 de largeur”.
In the Trou Fanfaron we can find a wedge, three stone walls and a rectangular space bordered
by two stairs which was used to access the hull of boats for the landing of goods. According
to the archaeological routes of 1770-1771, we find the work maintained by the Knight of
Tromelin, the wedge measures 35m long and 15m wide.
(iii) The mouth of the river Latanier
The bay is easy to defend thanks to the tightening of are two entrances by two parallel
tongues of sand whose longest and important one of the island with Tronnliers, long and
narrow of a mile on a maximum width of 100pas. The other language is 500 tons, which is
attached to a narrow pier. As from,1735 - 1746 construction of the first establishments and
infrastructures such as roads, canals, port, fortification and the naval base were done by slaves
150 men of Indian, Malagasy and African origin, and free workers under the order of Mahé de
la Bourdonnais. These workers lived at Camp Malabars and Lascars and Camp at that time.
Reconstitution of Map 2: 1742xiii

Mahé de Labourdonnais developed large and spacious shops to stations for the transportation
systems. Moreover, a staircase leading to the island from Trou Fanfan Basin was an
interesting addition for development in the area. The area where the staircase was built has
proven to be a significant area of interest for the future immigration depot.
Reconstitution of Map 3: 1759xiv

xiii

Aapravasi Ghat Trust Fund, Aapravasi Ghat World Heritage Site Mauritius, Aapravasi
Ghat Trust Fund, 2016
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During the war of War of the Austrian Succession, 1740 - 1748 and the Seven Years War,
1756 - 1763 Port -Louis was used as a port of call for French squadrons. As from 1759, Mahe
de Labourdonais developed an urban programme for Port Louis.
“Les éléments majeurs de ce plan sont toujours la base du tissu urbain contemporain : le
centre de Port-Louis était divisé en deux zones, l’une appelée le Camp (regroupant les
bureaux, les bâtiments administratifs et le port) et l’autre rassemblant les bâtiments
construits par les premiers colons français et les établissements commerciaux et les magasins
de la ville.”
Labourdonnais has provided the city with essential services for the reception of sailors and
soldiers who arrived on the island of the announcement of the war and also to meet the needs
of the population. In order to preserve the alignment of the perpendicular streets connecting
the different parts of the city, Labourdonnais had presented a plan of urban planning which
incorporated new spaces for the continual expansion of the city, but the directors finding the
plan too ambitious did not approve of it. However this plan modifies in 1759 was approved by
the higher council. It presents the essential aspects that still exist today. It includes the camp a
rectangular space some meters from the creek, reserved only for buildings of the government.
The center of trade and business extends to the north and has field to its right, and further the
popular district houses workers, small traders, the slaves of the countryside. We also find
hotels sailors and military, cabarets, bistros, fairs, stalls. North of the field is champ de Mars,
place of military training walk and recreation par excellence.
xiv

Aapravasi Ghat Trust Fund, Aapravasi Ghat World Heritage Site Mauritius, Aapravasi
Ghat Trust Fund, 2016
115

Research Week 2019
As from, 1767 there were some changes and improvements of the port by Governor François
Julien of Dresnay Desroches Intendant Pierre Poivre and the two French engineers, Knights of
Tromelin and Martinière. In 1769, construction of building was prohibited, all the buildings,
had to be rebuilt in stone by the Argamasse. The development of the territory by the company
of India happened during 1767-1770 and in 1770 there was a transfer of the development
rights of the French Government by King Promulgua and the development of the North West
port into an inevitable commercial port of the Indian Ocean.

ವ

Bernard Boudin de Tromelin also known as Le Chevalier de Tromelin 1771-1803.

In 1781, the harbour home a maximum of 6 boats at a time and finishing the arsenal and
increased to 10 boats at a time in 1789. On a map dated 1781, there is a small dry dock in the
area where the stairs were noted on the maps of 1759 as well as in 1775. The dry dock was
probably completed in 1786 and a long wall was erected along the cost. Curiously, the wharf,
absent from the maps of 1786 and 1791, reappears much later on the maps of Evan in 1819
and several after the nineteenth century.
Reconstitution of Map 3: 1781xv

ವ Napolean Bonaparte, 1803 - 1810.
West Harbour was developed by Napoleon Bonaparte also known as Napoleon's Naval
Station and it was the most important commercial port of the Indian Ocean. In 1803, the main
objective was the development of the fortifications by Dacian and the Governor Napoleon
Bonaparte to defend against the attacks of the British.

xv
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1. British Urban development
The British developed Port-Louis mainly for the conquest of the economy through the sugar
industry and trade unlike the French colony which deals mainly with the development of the
port. In 1816, different street was devastated by fire including: 3/4 of Royal Street, 3/4 rue
Louis Pasteur, 3/4 of Sir William Newton Street, 3/4 of Bourbon Street, 3/4 of Joseph River
Street and part of Emmanuel Anquetil Street.
In 1818, reconstruction included the realignment and enlargement of the street Emmanuel
Anquetil, Rue Farquahar was now ended at rue Louis Pasteur until Place d’Armes.
Reconstitution of Map 4: 1818xvi

Construction of Aapravasi Ghat took place in 1840. The deposit had changed during the days
of immigration and it is difficult to identify a particular configuration as a marker. However,
of all the maps available on the site from the 19th century, the 1865 maps stand out as the
most elaborate indicator of how the immigration depot was at the peak of contract
immigration. The site covers an area of 1715 m2 and is partially surrounded by a thick stone
wall. Immigrants who arrived via coolie boats on Trou Fanfaron's quay were then taken to the
immigration depot via a series of 14 stone steps, which are currently intact. The walls
protecting the wharf along the seashore are made of a mosaic of dressed stones. Land
reclamation over time to develop the port of Trou Fanfaron has rendered the historic wharf
unusable. The access of the stone steps to the sea, the first parts of the Immigration depot are
part of the story.

xvi
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Between 1853 and 1859, under the orders of Governor Higginson, the size of the immigration
depot was considerably increased and improvements were made to the housing and sanitation
facilities. In 1864, the immigration protector reported that because a railway line had been
built by the immigration depot center, most of the facility had been completely rebuilt. As a
result, new and better ventilated hangars were made available to Indian workers.
Around 1865, transportation needs led to the construction of a railroad, cutting off the
Immigration depot in two. The walls were built along the trail. The arched stone bridge is still
permanent, built in 1865, it is the symbol of salutation of migrants when they entered the
complex.
Nowadays there are only three blocks of buildings on the site. The blocks have been restored
and protected as a national monument, under Mauritian national heritage legislation.
The whole site is divided into three parts:
(a) Hospital Block (including: Guardian's Office, Barn, Officer's Kitchen, Storage Room,
Surgery Room and Patient Ward)
In addition, inside the depot there is also a structure with a hospital, consisting of seven rooms
that welcomed the staff, including the pantry room, the kitchen, the surgery room and a
private room for the staff. There is also an office for the caretaker in this complex. The
guardian's office and surgery room survived, but not the kitchen. Several archaeological
works have been done to find more traces of the kitchen and other parts of the hospital.
Thanks to this, a new roof installation in 2000 was done on the kitchen. The use of 'modern'
materials and materials has, however, been questioned by groups of curators.
(b) Court 2 (consisting of: Two barracks for immigrants and non-immigrants, washrooms,
bathrooms, and stairs)
The migrants also had an immigration shelter, where they could stay for up to three days after
arrival, before being distributed to states or respective local properties of sugarcane or
transported to other colonies.
(c) Court 1 (including: kitchen, service areas, storage space, laboratory, booth and rest area
for guests)
In 1850 there were an Expansion of dry docks (at Quay D) and slipways. Two parallel steps
exactly where the old wharf was located due to the presence of a natural coral cliff revealed
by a detailed interpretation of 1856. Moreover, in 1854 an additional floor was added on the
main office of the immigration depot. There were also the construction of the Stevension Dry
Dock in 1859 and the Albion Dock in 1860. By 1860, while the immigration depot was fully
functional, a Presbyterian church at the corner of Hospital Street had already been built. The
internal configuration of the immigration deportment was continually changing, and in 1865 it
reached a pattern that was largely maintained throughout immigration. In 1864 the newly
introduced railroads dissected the site of the immigration depot into two parts. This required
new additions to the site and land to project future constructions. The plan forms the basis of
our understanding of the site's details in the mid-19th century.
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Reconstitution of Map 5: 1858xvii

In 1866 there were the introduction of infrastructure for the sour industry including the
Beekrumsing Ramlallah Interpretation Center. Another canal opened in1869 which is the
Suez Canal.
Conclusion
It is important to preserve our heritage and culture, it represents our identity. For the
sustainable development of urban and architecture of our society it is important to know its
roots. The heritage cyclexviii designed by Simon Thurley is a good example to illustrate the
importance of preserving the heritage. By understanding people will value the heritage, and
will state to care about it and will then start to enjoy its presence, which will in turn contribute
to quality of life and cultural identity.

xvii
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What is cultural heritage? at http://www.jcccnc.org/what-is-cultural-heritage/ ( Last
accessed December 2018)
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Abstract:
Knowledge sharing is today’s challenge in imparting effective knowledge to the community
as universities tend to focus on academic knowledge based on theoretical foundations and
abstract concepts. These are in essence useful and practical for students but when it comes to
sharing such knowledge to the community, it becomes demanding to undertake such an effort.
This paper posits that there was an earlier effort of sharing knowledge through universitybased teaching and research to the Mauritian community, especially female entrepreneurs.
This exercise was possible through a training programme jointly offered by the HRDC and
the University of Technology/Université des Mascareignes back in 2011. The training
covered three critical areas namely Accounting and Finance, Marketing and Business
Management. Such a programme was offered both in three urban and rural locations with
potential and already self-employed female entrepreneurs in the age group 20 to 55. It was
seen that knowledge sharing took place in effective classroom interaction with a teaching
methodology that used Kreol as medium while emphasis was on research undertaken in each
of the chosen field. Using a descriptive case study approach, this paper highlights both the
effectiveness of the training programme and how it has been helpful in sharing and
transferring knowledge from academia on to society using social sciences as a medium of
teaching and learning outside the traditional classroom.
Keywords: Knowledge Sharing, Female Entrepreneurs, Business Management, Mauritius
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Abstract:
There is evidence that the recent high and fast economic growth in the Sub-Saharan African
(SSA) region has neither translated into the growth of employment across sectors nor resulted
in higher quality of existing jobs in the region (Morris and Fessehaie, 2012; Benjamin and
Mbaye, 2014). This situation gives rise to a series of ambiguities and calls for the examination
of the multifaceted dimensions of employment.
The study therefore extends the employment model of Mkhize (2016) to investigate the
factors that can boost or hinder employment creation in SSA. First, the three-dimensional
approach adopted caters not only for the demand-side factors (as investigated in Megbowon,
Ngarava and Mushunje, 2016) and the supply-side factors of demographic changes (as in
Ncube, Lufumpa and Vencatachellum, 2011; Anand, Kothari and Kumar, 2016) but also
account for the political-employment relationship (as in Blanas, Seric and Viegelahn, 2017).
Further, in almost every country in SSA, men are more likely to participate in labour markets
than women. However, these gender differences in participation rates have been narrowing
substantially in recent decades. Nevertheless, women are highly vulnerable as they are
disproportionately engaged in the informal sector.
The specific objectives of the paper rest first on the application of a socio-economic and
political approach to analyse employment. This approach allows an extension of previous
research on how socio‐political factors beyond economic causes affect employment. Second,
we focus on the gender dimension of employment. Even though there are studies analysing
the employment situation at country level (for example, Sackey, 2005; Yakubu, 2010), there
is a relative dearth of regional studies that disaggregate employment by gender.
This study uses data from the World Development Indicators (2018), ILOSTAT and the
World Governance Indicators (2017) for 48 SSA economies from 1991 to 2016. Stationarity
tests are first conducted to avoid spurious regressions. Then, panel cointegration is used to
test the existence of a long run relationship between employment and the independent
variables. Third, the coefficients are estimated by a Fully Modified Ordinary Least Squares
method. Compared with previous empirical findings, our three-dimensional approach shows
that the essential elements to overcome low employment in the long run is economic growth,
access to finance to private sector, education and political stability. Hence, the political and
social factors are as important as economic conditions necessary to create jobs across African
economies.

128

Research Week 2019
This study has sought to make more concrete discussions on employment in SSA that have
been previously too focused on specific economies. It takes a step forward by investigating
the empirical relations between employment and a broad range of potential contributing
drivers of job creation, namely, the socio-economic and political aspects.
Keywords: Employment, Socio-Political Factors, Gender, Sub-Saharan Africa
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Abstract:
Objective of study: Structural Equation Modelling (SEM) has witnessed dramatic and
extensive advancements, particularly in terms of application and theory development. SEM
statistical approaches are adequate enough and fully justified in academic research and this
paper aims to review the different approaches of SEM.
Background: SEM has the ability to confirm the relationships among numerous latent
variables in such a way that the final model contains less error, mainly through its elimination
of variables characterized by weak measurements. Known as the second-generation statistical
method, two essential SEM based analytical methods are Covariance-based SEM (CB-SEM)
and Variance-based SEM (Partial Least Squares (PLS) SEM). A third prevalent SEM model
is the Bayesian SEM which will become more flexible in statistical modelling post advanced
development of the Markov Chain Monte Carlo (MCMC) technique.
Review of different SEM approaches: CB-SEM, as a parameter oriented caters for more
complex analysis not undertaken by the first generation methods like linear regression.
Through the maximum likelihood (ML) procedure and using a large sample size, the sample
covariance matrix can be reproduced. The main assumption under CB-SEM is that of
multivariable normality. Usually, CB-SEM combines specific variance and measurement
error into one estimate using only reflective indicators and can be used to examine moderating
effect. CB-SEM is more applicable to confirmatory factor analysis.
PLS-SEM, on the contrary, is more as a decision making tool as it seeks to maximize
predictive accuracy (R2) of endogenous variables and is more flexible in terms of smaller
sample size (40< unit<200). A multi-stage iterative procedure using Ordinary Least Squares
(OLS) is used for estimating some parameters and normality distribution of data is not a
prerequisite feature for PLS-SEM. Since the Confirmatory Tetrad Analysis is used, both
reflective as well as formative indicators can be used cautiously. PLS-SEM through the use of
appropriate software, can provide results for all types of variables. However, the use of
dummy variables can misinterpret the results and violates the fundamental assumptions.
Further, PLS-SEM relies completely on bootstrapping for obtaining standard errors for
hypothesis testing while Maximum Likelihood (ML) under CB-SEM relied on Bootstrapping
only when distributional assumptions are not met.
In the presence of missing data and anomalies, PLS-SEM is not immune to data inadequacies
but if adequate data involving proper identification and treatment of outliers or handling of
missing values have been collected, PLS-SEM can indeed be a ‘silver bullet’ in research
situations when models are relatively complex and the representative data sets are rather
small.
Bayesian SEM requires the specification of prior distributions for latent variables and the
parameters from the measurement and structural models mainly because the posterior
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distributions upon which Bayesian inferences are based, depend both on the prior distribution
and the likelihood of the data. Bayesian model fitting typically relies on Markov Chain Monte
Carlo (MCMC) technique thus small to moderate samples can be used. However, longer time
is needed to obtain enough samples from the posterior and this is not negligible as more
samples produces an acceptable level of error. The Bayesian approach majorly allows for
uncertainty in diﬀerent aspects of model specification but future improvements are required in
prior and model specification issues and computational efficient algorithms for SEMs.
Conclusion: SEM statistically analysed the effect and structure between the unobservable
attributes, known as manifest variables, and latent variables. However, questions like ‘What is
the exact relationship between the observed and unobserved variables? - Is it of a causal
nature and if so, in what sense?’ have not been addressed yet. Also, violation of normality
assumption for categorical data resulted in inefficient parameter estimates especially when
normal theory estimators were applied. In this optic, future developments in some SEM
approaches is vital especially in the case of non-normal and categorical latent variables. As
for choosing the best suited method of SEM to be explored, this entirely relies on the research
objectives, data characteristics and model setup.
Keywords: Structural Equation Modelling, CB-SEM, PLS-SEM, Bayesian SEM, Sample
Size.

131

Research Week 2019
Spatial Integer-Valued Models: Review and Extensions
A. Muslun1, N. Mamode Khan1, V. Jowaheer3 and D. Karlis4
1

Department of Economics and Statistics, Faculty of Social Sciences and Humanities, University of Mauritius,
Réduit, Mauritius, email: azmi0314@yahoo.com

2

Department of Economics and Statistics, Faculty of Social Sciences and Humanities, University of Mauritius,
Réduit, Mauritius, email: n.mamodekhan@uom.ac.mu
3

4

Department of Mathematics, Faculty of Science, University of Mauritius, Réduit, Mauritius,
email: vandnaj@uom.ac.mu

Department of Statistics, Athens University and Economics, Greek Public University, email: karlis@aueb.gr

Abstract:
In this modern era, it is of huge research interest to investigate on the development and
application of spatial models in different ecological, environmental, epidemiological studies
and among others since the global ecosystem has become increasingly sensitive to numerous
and sudden changes across regions, geographical areas and borders. Likewise spatial models
in ecology have proved useful to explain the relationship between bird species richness and
pattern of climate changes and land cover diversity [1]. Further to a rise in road traffic crashes
in Chicago from 2004 to 2010, spatial models have been constructed to analyze the
contributory effects of environmental factors, intersection geometrics and pavement-related
characteristics on total crash frequencies at intersections [2]. Other examples include the use
of spatial count data models to analyze the number of invasive meningococcal disease cases
across different geographical areas in Germany [3]. Recently, Gschlößl and Czado [4] and
Tufvesson et al. [5] concluded that the use of spatial models in modelling insurance claims
improves model fits and provide more accurate predictions than existing models. In Ghodsi et
al. (2012), spatial models accounting for spatial autocorrelation was constructed to assess the
geographical effects on the plantation of yeast [6]. From these examples, it is clear that spatial
integer-valued models are extremely useful in a variety of applications that are under the
influence of the geographical locations, climatic factors and other spatial variables.
In the early stage of spatial model development, Whittle [7] and Besag [8] proposed the
Conditional Poisson wherein the process, the spatial event of interest was modelled based on
its previous position. However, Bustos et al. [9] and Lambert et al. [10] proposed a general
class of spatial models where the spatial event at the current position depends on all lagged
positions or lattices that are known to occur in Queen model. To ensure discreteness, Ghodsi
et al. [6] assumed that the spatial variable at its current position depends on some previous
lagged lattices via the binomial thinning operator but their model takes into account few
lattice points and assume only Poisson errors, which restricts the application of this simple
stationary spatial auto-regressive process. In the inferential part, Ghodsi et al. [6] used the
Yule-Walker estimation approach to obtain the mean and thinning parameters. Some Monte
Carlo simulation experiments and an application to the yeast data plantation were conducted.
The numerical experiments illustrate that the estimators are consistent across the different
sample sizes and combinations of the thinning variables and there were almost no
convergence failures. As for the yeast data application, reliable estimates of the thinning and
mean parameters were obtained. However, the model fitting under this spatial auto-regressive
model was not tested and the efficiency of the Yule-Walker estimators are questionable.

132

Research Week 2019
To address the limitations in the modelling approach, there is a need to investigate on a
general class of spatial integer-valued model that considers lattices arranged in the Queen
structure and along with, to consider different types of error distributions. Moreover, the Yule
Walker estimators need to be compared with different estimation methodologies such as
Conditional Maximum likelihood and quasi-likelihood approaches in pursuit of obtaining
more efficient estimators. The objective of this paper therefore is to propose a general class of
spatial auto-regressive model with some generalized Poisson error term structure and derive
its statistical properties and to apply some novel estimation algorithms to obtain the parameter
estimates.
Keywords: Spatial, Autocorrelation, Binomial, Thinning, Poisson
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Abstract:
Longitudinal count data consists of repeated measures of a counting variable of interest over a
specified period of time. Since there exists a serial dependence between the repeated counts,
the longitudinal data can be modelled through some observation-driven processes such as the
popular integer-valued auto-regressive process (INAR) or the moving-average process
(INMA) or any other time series structures.
However, in the discrete-valued based modelling procedure, there are several conditions that
need to be addressed. Firstly, the growing literature in this field has demonstrated that the
relation between the counting variable at the current time point with its previous-lagged
observation or its corresponding innovation term may be modelled either by the binomial
thinning or generalized binomial thinning or the negative binomial thinning mechanism.
Secondly, type of covariate specification plays an important role in the model derivation. In
the simplest case, if the influential factors are time-invariant, it is easier to derive the
properties of the INAR or INMA model such as the moments, the auto-covariance structures
and the conditional likelihood function and particularly under the different thinning operators.
However, under non-stationary conditions that are induced via time-dependent covariates, the
auto-covariance derivations and the conditional maximum likelihood derivation become
cumbersome under the different thinning processes. Thirdly, the distribution of the immigrant
term must be chosen suitably to model any form of equi-, over- and under-dispersion in the
data.
Thus, this paper provides a framework on how to construct the longitudinal integer-valued
model under the stationary and non-stationary cases respectively. Precisely, under the
stationary conditions, we show derivations of the important properties of the longitudinal
INAR(1) and INMA(1) with Poisson, Negative Binomial, Poisson-Lindley and COM-Poisson
innovations. Monte Carlo simulation experiments are implemented to assess the consistency
and asymptotic properties of the estimators under the different probability models stated
above and under the three different thinning properties based on using the Conditional
Maximum likelihood equation approach. In this context, we also demonstrate an application
of these longitudinal INAR(1)s to epileptic seizures data from the geepack in R and compare
their goodness of fits based on the Akaike and Bayesian Information Criterions.
Thereon, we extend to developing non-stationary longitudinal integer-valued models of both
INAR and INMA nature and show the general expressions for the moments and autocovariance structures and state clearly some assumptions. These constructions are carried out
under the binomial, generalized binomial and negative binomial thinning properties with
different immigrant distributions as used in the stationary cases. As for the inferential
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procedures in the non-stationary case, we derive the Conditional Maximum likelihood
equation and due to its complexity, the generalized quasi-likelihood approach is also
considered. Numerical experiments are executed assuming some time-dependent covariate
designs. The asymptotic properties of the estimators are assessed while the efficiency of the
estimators under the two estimation approaches is also compared. The non-stationary
longitudinal time series models are applied to analyze the polyposis data and their goodness
of fit statistics are compared via the criterions used in the stationary cases.
This paper therefore explores the longitudinal INAR and INMA under the different thinning
mechanisms with various discrete probability models for the immigrant term and under the
stationary and non-stationary assumptions.
Keywords: Longitudinal, INAR, INMA, Stationary, Non-stationary
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Abstract:
Introduction
The world of work is changing at an accelerating pace. The confluence of several megatrends
such as new technologies, globalisation, Industry 4.0, Society 5.0, ageing population,
migration amongst others are having profound impact on the nature of work and consequently
the required skills sets (OECD, 2017). Many of the major drivers of transformation are
expected to generate new types of jobs and occupations while partly or wholly displacing
others as a consequence of automation impacting most sectors. This warrants new sets of
skills and a highly adaptable workforce (WEF, 2016). According to McKinsey Global
Institute (2018), as occupations are transformed by the adoption of advanced technologies
into the workplace, the requirements for workers will also change markedly. Some basic
physical and cognitive skills will no longer suffice for people to find work. Demand for
higher cognitive skills such as creativity, critical thinking and decision making, and complex
information processing will grow through 2030 (ibid). The Economist (2015) reported that
teachers, students and executives surveyed found problem solving, critical thinking, creativity
as the most important skills for future. This shows a tendency towards higher cognitive skills
implying high skills set of future employees. The Global Challenge Insight Report by WEF
(2016) finds that with regard to the overall scale of demand for various skills in 2020, more
than one third (36%) of all jobs across all industries are expected to require complex problemsolving as one of their core skills. Generally, education systems make provision to ensure
students acquire such skills at schools through Science, Engineering, Technology and
Mathematics (STEM) subjects. However, recent educational research studies have indicated a
decline in students’ interest and motivation toward STEM learning which is now a global
phenomenon (Thomas and Watters, 2015).
Background
Several studies have been conducted around the world to identify the causes of such decline
in interest and challenges employers are facing as a result of this move towards high skills
sets of employees. An employer skills survey carried out in 2017 in UK cited a lack of
‘complex analytical skills’ as a cause of just under half (49%) of all skill-shortage vacancies
coupled with a lack of complex problem-solving skills (41%). Countries like Mauritius are
also not immune to this issue which is having a severe impact on employability of youth and
skills gap at enterprise level. Given that the vision for Mauritius is to join the high-income
countries, skills allowing the youth to become highly adaptable to the changing world of work
is of essence. Research has shown that people empowered with STEM skills are highly
adaptable to the ever-changing work environment (McKinsey Global Institute, 2017).
However, a study on upper secondary education in Mauritius conducted by the Rajiv Gandhi
Science Centre in 2017 indicated that the intake in STEM-related studies has flat-lined after
grade 91. On one hand, there is shrinking interest and enrolment at the universities for IT
courses or STEM subjects while on the other hand, their need is growing exponentially. The
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situation is expected to become more acute in the near future because the number of students
opting for Mathematics and Science subjects at school is decreasing every year. For instance,
in 2016, 18,444 students were examined for Mathematics at School Certificate level (Grade
11), mathematics being a compulsory subject up to grade 11. However, only 5,532 students
were examined at Higher School Certificate level (Grade 13) showing the decreasing number
of students opting for Mathematics at the higher level. The Mauritian labour market appears
to be characterised by an education mismatch, especially among youth. This mismatch could,
in the long run, prevent the country from realising the full potential of its labour force and
ultimately constrain productivity and economic growth (World Bank Group, 2018). On the
global front, the bad news is that the Global Innovation Index ranking of Mauritius dropped
from 64th position out of 127 countries in 2017 to 75th out of 126 countries in 2018 (World
Intellectual Property, 2018). In a nutshell, STEM subjects will continue to remain an
important cornerstone for any country to improve its productivity and competitiveness. With a
view to understand the requirements pertaining to STEM skills, the Human Resource
Development Council (HRDC) has conducted skills studies across 10 sectors of the economy
in 2017/18 to gauge the perception of employers with regard to STEM skills.
Objectives of the study
The main objective of the Skills Studies 2017/18 was to assess the country’s skills needs in
the short and medium term as well as to highlight issues related to skills development in each
sector.
Methodology
A representative sample of 1376 enterprises were surveyed in 2017 through a structured
questionnaire administered face to face by trained interviewers. The data obtained were
triangulated though qualitative interviews with employers and industry associations. Focus
group discussions and validation workshops per sector ensued.
Findings/Results
Problem solving skills were the top skills that employers cited for employees of today and
tomorrow to possess. However, the results of the survey showed that 42.6% of the enterprises
reported problem solving skills as difficult to obtain. Additionally, many enterprises were not
satisfied with the specific transferable skills of school leavers. Employers were rather looking
for people who were able to solve complex problems, possessing good communication skills,
creative abilities, higher order thinking skills amongst others. Employers also deplored a lack
of preparedness of recruits to join the world of work be it degree holders, SC/HSC or those
with technical qualifications.
According to the enterprises surveyed, a truly STEM education harmonises educational
content from different areas, structure the courses and teachers conduct multidisciplinary
lessons in a responsive, interactive manner. STEM professionals have more possibility to
evolve with the changing pace of technology by going cross discipline to develop a wider
skills set. Of critical importance is attracting youths towards STEM to be adaptive to the rapid
pace of change.
Future research
This study looked at one dimension of the STEM status in Mauritius. In order to obtain an
overall view of the status of STEM in Mauritius, further study could be conducted to
understand why students are not attracted to STEM subjects. This study could also assess
attitudes and perception of teachers, heads of schools, curriculum developers and parents
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towards STEM subjects. Findings of such studies could help in informed policymaking to
address the current and future labour market needs.
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Environmental Awareness in Kālidāsa’s Epics with special reference to the
Raghuvamsam and its Relevance
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Abstract:
Different world views regarding the human relationship with the 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 values. 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 Kālidāsa’s similes have well pictured not only the elements of
nature but our conduct to it and the values our conduct exchanges with the nature and viceversa as well in his works.
My research is confined to the very popular epic of Kālidāsa entitled Raghuvamsam. Kālidāsa
is known as the Shakespeare of India and is unique from others for his similes (Upamā
Kālidāsasya) having reference not only to the elements of nature but to our conduct to them.
So far volumes and volumes have been written on Kālidāsa’s poetry and scholarly works have
been done on literary excellence of his similes, but till date no research has been made in
regard to environmental ethics on 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, but the environmental ethical perspective laid down in the similes have almost been
ignored by the earlier researchers on Kālidāsa. This is perhaps, the first project that
undertakes the study of his similes in the Raghuvamsam and evaluates Kālidāsa’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 Kālidāsa gives utmost importance to the
nature as evidenced by the similes; for him, there is no difference in between the nature inside
and outside so far as our conduct is concerned.
Kālidāsa’s perspective in his Raghuvamsam to treat nature venerably as existence and
intrinsic value depicts the environmental awareness which is highly relevant, for the present
study has a great social importance and utility value. Kālidāsa’s environmental awareness is
not restricted to the eco-system only, rather his objective assessment of nature is revealed in
his similes related to seasons, mountains, forests, rivers, trees, plants, creepers, flowers,
animals, birds and insects; in brief to flora and fauna and to the elements of environment as a
whole. It seems from the similes in Raghuvamsam, Kālidāsa has penetrated deeply into the
heart of nature, events of nature, natural scenes and sentiments, and has put his realizations,
his reflections with the nature in such a beautiful way that arouses magical influence in the
mind of the readers about the spiritual culture of the poetics of Kālidāsa. Spiritual culture
implies a respectable and venerable conduct in relation with nature. The similes of Kālidāsa
in Raghuvamsam have been studied, examined and evaluated using analytical, critical,
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philological, evaluative, and simile research methods to read out the mind of Kālidāsa and
also understand the reason of selecting a particular word in a specific place for his poetic
expression.
The work culminates with a conclusion in Kālidāsa’s perspective of spiritual
environmentalism well settled in the Vedic and Agamic texts where the worship of nature is
given high importance as deity worship. Kālidāsa in his Raghuvamsam has given a concrete
shape to this view of environmentalism following the Vedic tradition. 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. In light of the above findings, the similes used in Raghuvamsam, help to elucidate
the causes and ill-treatment of the environment that leads to destruction and find out
sustainable solutions relevant for living in tune with nature inside and outside as the thesis
concerns with an eco-spiritual study of the similes of Raghuvamsam.
Keywords: Environmental ethics, Upama, spiritual ecology
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Abstract:
The representation of women in the advertising world has received significant attention by
researchers throughout the world. Research has revealed that advertisers tend to
overwhelmingly show images of women in stereotyped roles in the media (Liu et al., 2014). It is
a fact that it has mainly been the females in advertising who are mainly depicted as being
responsible for cleaning, shopping and cooking in the household. Thus, advertisers consciously
and unconsciously promote female traditional roles. They also tend to represent women as sex
objects to be looked at, to be admired, to be consumed, thereby incidentally participating in the
untold project of satisfying the male gaze, all under the pretext of provoking or stimulating
publicity to boost sales.
The aim of this research is to analyse and understand the representations of women in
advertising through a study from the Mauritian perspective. We deploy qualitative methods of
analysis on recent advertising content to explore the symbolical representations of women as
compared to that of men. A selection of advertisements from different media, magazines,
radio and billboards, has been studied to help examine and determine how far stereotypes can
go. Overall, it has been seen that the male counterparts are still mostly depicted as the income
earners while the women are mostly represented in aprons serving the husband or the
children. Conversely, the man in the kitchen may still be seen as “feminine”, thus out of
norms for many. Another interesting aspect to be outlined in the study, is that fair-skinned
women from western culture are most likely to be used in sexily-designed advertisements,
bodies to be flouted both to the male gaze for satisfaction and to the female gaze as a standard
of beauty to be achieved. In contrast, women of Asian ethnic background are rarely depicted
in sexy poses as such illustrations would be deemed to be abnormal by advertisers and
audiences alike .There is much disparity in the ways Asian and non-Asian female bodies are
used and portrayed. We have thus been able to conclude that advertising agencies in
Mauritius are much more cautious and conscious about how Asian females are used and
represented in our melting pot society in Mauritius.
To further consolidate these findings, the study also uses an original experimental method to
uncover insidious stereotyping and test the audience's reactions to hypothetical
advertisements. Several advertisements have thus been reworked where the gender roles have
been exchanged: men have been replaced by women and vice versa. The reworked
advertisements with gender reversal roles have been shown to a sample of respondents, both
male and female, without any prior briefing in order to gauge their spontaneous reactions.
Qualitative semi-structured interviews have also been carried out, where feelings and views of
the respondents have been sought. Facial expressions, body language and physical
movements have also been recorded and analysed. Initial findings show that, from an
audience’s perspective, interpretations differ based on gender, ethnicity and sexual
orientation, that is, what may seem as normal and acceptable to some may not necessarily be
the same for others.
Keywords: Women, Gender, Advertisement, Representations, Stereotypes
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A Sociological Study on the Impact of Selfie Posting on Self-Esteem and
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Abstract:
Background
The phenomenon of taking and sharing selfies has become a universal norm in the twenty first
century (Smith, 2013; Sorokowski et al., 2015; Weiser, 2015). According to oxford
dictionaries, Selfie was the word of the year 2013 (Oxford Dictionaries, 2015). Selfie is often
regarded as the act of taking a self-portrait and sharing it on social media sites. It is important
to note that a lot of research has been carried out on selfie and personality traits (Nadkarni et
al, 2012) and selfie and narcissism (Sorokowski, 2015). Moreover, the social comparison
theory has been used as the main theoretical framework for this study. Social comparison
theory states that individuals determine their own social and personal worth based on how
they stack up against others (Festinger, 1954). It is important to note that people sometimes
compare themselves to others as a way of fostering self-improvement, self-motivation, and a
positive self-image. Moreover, social media is one of the most typical platforms on which
social comparison takes place. However, there seems to be a scarcity of research on the
impact of the experience of self-posting. Previous research findings have suggested that
females post more selfies online as compared to men (Muscanell & Guadagno, 2012).
Therefore, this study attempts to plug in the gap by providing an in-depth assessment of the
Mauritian scenario.
Objectives of the study
The main objective of this study is to examine the impact of selfie posting on self-esteem and
social sensitivity among Mauritian Instagram user. It also seeks to discover whether selfie
posting is associated with higher self-esteem and social sensitivity.
Approach and Methodology
This study used both quantitative and qualitative research methods to facilitate the generation
of the research objectives. Respondents were given a survey to fill in, followed by
unstructured interview. It is important to note that volunteer sampling technique was used for
this study. Furthermore, the Rosenberg (1965) Self-Esteem (RSE) scale was used for this
research study. It is a 10-item instrument in which respondents respond to each item on a 4point Likert-scale (from 1 = strongly disagree to 4 = strongly agree). “Does selfie posting
increases your self-esteem and make you feel better” was one of the main types of qualitative
question asked to participants. Besides, quantitative data were analyzed using SPSS whilst
qualitative data were examined using the NVivo software.
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Major Findings
Overall, it has been observed that selfie posting is a disease of the new era and the new
obsession of the Mauritian youth. Moreover, findings from this study indicated that selfieposting was significantly associated with lower self-esteem among Instagram users. When we
asked about the impact of selfie posting on self-esteem and social sensitivity, Youth
respondents replied that they post pictures, then wait for comments and opinions of friends. It
is interesting to note that when respondents obtained zero comment or negative comments on
their selfie, this reduced their level of self-esteem. As a result, this decreases their personal
ability to understand and respect the feelings and viewpoints of others. Lastly, it can be
argued that this has led to a chain of reactions leading to selfie addiction disorder, lower level
of self-esteem and social sensitivity.
Conclusion and significance
This study contributes to knowledge by providing an in-depth analysis of the subject matter in
the Mauritian context. Authorities may use the proposed strategies to improve the situation in
Mauritius.
Keywords: Sociological study, Selfie-posting, Self-esteem, Social Sensitivity, Mauritian
Instagram User
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La transposabilité des mots à valeur juridique de l’anglais au Kreol Morisien:
l’étude d’un extrait de la Constitution de Maurice
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Résumé:
Le créole mauricien, principale langue véhiculaire de Maurice, a connu d’importants
changements sur le plan statutaire ces dernières années. Des questions socio-politiques ont
commencé à être soulevées quant à la traduction de textes de loi et à l’introduction du créole
au parlement mauricien, instance officielle où l’anglais est la langue officielle et où l’usage du
français est admis. Dans le cadre du Festival International Kreol 2015, un symposium ayant
pour thème « Sitiasion lang kreol dan bann institision Repiblik Moris ek dan lekol »
(La situation de la langue créole dans les institutions de la République de Maurice et dans les
écoles) a eu lieu à l’Université de Maurice. Durant la première partie du symposium, il y a eu
un débat sur l’introduction formelle du créole au parlement mauricien. À l’issu des échanges,
il est ressorti qu’il y a désormais, plus que jamais, nécessité de traduire les textes de lois et les
textes technico-juridiques en vue de l’introduction du créole dans les institutions liées au
droit. Cette demande découle de façon logique des récentes évolutions liées à la langue créole,
c’est-à-dire son introduction dans le système éducatif depuis 2011. Nous sentons la nécessité
d’avoir plusieurs versions traduites de textes administratifs et juridiques, car il va y avoir une
grande demande de textes en créole dans les sphères technico-administratives et juridicolégales pour ne citer que ces exemples. Il faut donc une dynamique pour penser la traduction
en créole mauricien et se préparer en vue de cette perspective socio-utilitaire de la traduction.
Dans cette optique, nous avons traduit un extrait de la Constitution de la République de
Maurice qui en est sa loi suprême. Nous tentons de vérifier si le Kreol Morisien en tant que
langue est tout aussi capable de transmettre le contenu juridique au même titre que les autres
langues, indépendamment des compétences de celui qui traduit. Le Kreol Morisien peut-il être
à même de transposer dans son système les mots à valeur juridique comme dans les autres
langues ayant une riche littérarité et une historicité juridiques bien établies?
Mots clés : traduction, juridique, Constitution, Kreol Morisien
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S. Latour
Department of French Studies, University of Mauritius, Réduit, Mauritius
Numéro de téléphone : 59266729
Courriel : cs.latour1@gmail.com

Résumé:
La présente communication est extraite d’un mémoire de MPhil actuellement en cours et
consacré à l’étude de la marginalité dans cinq romans d’Alain Mabanckou. Si la marginalité
peut faire l’objet d’une analyse thématique, elle peut aussi être considérée d’un point de vue
discursif. Dans le but d’étudier les manifestations de la marginalité, nous avons jugé
intéressant de nous attarder au croisement des différents discours présents dans les romans.
Pour la présente analyse, nous nous baserons sur trois romans : Et Dieu seul sait comment je
dors (2000), African Psycho (2003) et Black Bazar (2009).
Le Congolais Alain Mabanckou est l’un des auteurs les plus connus de la nouvelle génération
d’écrivains francophones africains. Depuis la fin des années 1990, il a publié de nombreux
romans qui ont été favorablement reçus et par le public et par la critique littéraire. À travers
une écriture marquée par l’humour et l’excentricité, il explore diverses façons dont les
discours et représentations sociaux se construisent et s’articulent. Dans le cadre de cette étude,
deux pratiques discursives retiennent notre attention : la rumeur et les médias.
Le discours rumoral et le discours médiatique relèvent avant tout d’une mise en parole
d’événements de société ; nous puiserons donc dans des études sociologiques la définition de
ces concepts. Mais la rumeur et les médias ne constituent pas uniquement des phénomènes
sociaux. Dans les textes littéraires, ils s’apparentent à des techniques d’écriture qui permettent
aux auteurs d’exploiter les nombreuses possibilités de la fiction. Dans sa pratique de
l’écriture, Alain Mabanckou mêle souvent le discours rumoral et médiatique au discours
romanesque.
Dans un premier temps, nous nous pencherons sur l’étude du phénomène rumoral. La rumeur
se présente dans les romans du corpus comme la manifestation de l’inconscient social. Dans
Et Dieu seul sait comment je dors et African Psycho, elle constitue le discours à travers lequel
s’expriment les fantasmes du corps social : curiosité perverse, amour du sensationnel, goût
pour le macabre. Traduisant la voix de la collectivité, la rumeur se fait également le véhicule
des représentations sociales. Se dévoilent à travers elle la xénophobie et la violence des
sociétés peintes par Alain Mabanckou.
Dans un deuxième temps, il sera question du rôle des médias dans les textes à l’étude. Nous
considérerons le phénomène médiatique sous plusieurs angles. Nous nous attarderons d’une
part sur les liens unissant rumeurs et médias : dans le corpus, ces deux discours se mêlent et
s’interpénètrent de sorte que les frontières semblent parfois brouillées. Dans certains cas, les
médias se constituent en moyen de diffusion des rumeurs, ce qui remet en question leur
crédibilité. D’autre part, le discours médiatique a un impact sur la société. Dans Black Bazar,
les médias diffusent ainsi des idéologies dominantes qui mènent à la marginalisation de
certains groupes.
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Nous aborderons en dernier lieu l’intérêt d’inclure le discours rumoral et médiatique dans le
texte littéraire. La littérature étant elle-même une pratique discursive et un lieu de
représentation, il est intéressant de se questionner sur la façon dont elle intègre d’autres
discours et représentations. La rumeur et les médias font partie des stratégies narratives
utilisées par Alain Mabanckou pour la création de ses mondes fictifs. Certains personnages et
lieux fictifs se dessinent ainsi à l’intersection des différents discours. Si le phénomène
rumoral et médiatique participe aux processus de narration, il constitue aussi l’objet du
discours littéraire. Le texte littéraire se fait alors représentation fictive de ces phénomènes
sociaux que sont la rumeur et les médias.
Cette présentation, qui prend pour support trois romans d’Alain Mabanckou, permet
d’explorer quelques pistes de réflexion sur le croisement des discours en littérature. Mais elle
s’inscrit avant tout dans le cadre plus large d’une étude de la marginalité. Nos observations se
rattachent donc au sujet principal de notre mémoire de MPhil.
Mots clés: Alain Mabanckou, rumeur, médias, littérature
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Résumé:
En parcourant une œuvre littéraire, le lecteur, à défaut de retenir des mots, retient davantage
les images significatives. En effet, la littérature repose sur l’imbrication d’images récurrentes
ou ce que Mauron (1995) qualifie de « métaphores obsédantes »xix. Chaque auteur est animé
par un ensemble d’images qui sont des représentations sublimées de fantasmes. À travers un
processus de poétisation, il trouve un moyen culturellement acceptable d’actualiser ses
pulsions et invite le lecteur à cette effusion pulsionnelle.
L’œuvre littéraire devient dès lors un lieu d’échange, de communication entre l’auteur et le
lecteur. Toutefois, contrairement à la communication courante telle que la conçoit Jakobson,
la communication littéraire remplace la relation bipolaire entre l’encodeur (le destinateur) et
le décodeur (le destinataire) par une relation directe entre le décodeur et le message. N’ayant
pas un accès direct à l’encodeur, aux référents et au contexte, l’attention du lecteur se porte
principalement sur le texte et la réception du message repose sur ce que nous appelons la
résonance fantasmatique. En d’autres termes, le lecteur retrouve dans le texte des réseaux
d’associations qui font écho à ses fantasmes. Ainsi, il se libère de ses passions interdites en les
exprimant symboliquement – ceci nous renvoie à la notion aristotélicienne de la catharsis.
L’expérience littéraire contribue à l’équilibre psychique du sujet. À la manière du monde
physique où l’énergie (la chaleur) se propage d’une surface à une autre du moment qu’il
existe un déficit entre les deux, nous envisageons la littérature comme une transmission
d’énergies (psychiques), à travers les fantasmes, entre l’auteur et le lecteur. L’écriture permet
à l’auteur de décharger un trop plein d’énergies. Par là même, la lecture permet à tout individu
de pallier un manque, de combler un désir. Pour ce faire, la littérature repose sur l’alternance
entre une image obsédante et une image libératrice.
En nous inspirant de la théorie freudienne de fantasmes originaires, nous postulons l’idée que
les indices dans une œuvre littéraire s’associent entre eux et gravitent autour d’une imagecharnière qui serait la représentation d’un fantasme universel (originaire). Freud relève trois
types de fantasmes originaires : le fantasme de castration (où le jeune garçon vit dans
l’angoisse d’être castré et la jeune fille d’avoir été castrée) ; le fantasme de séduction (où
l’enfant pense être l’objet d’une tentative de séduction de la part d’un adulte, généralement
l’un des parents) et le fantasme de la scène primitive (où le sujet a assisté symboliquement au
coït parental). Nous ajoutons trois autres types de fantasme, à savoir le fantasme de
l’accouchement, le fantasme androgynique et le fantasme œdipien.
Notre objectif est de démontrer qu’en étudiant un extrait d’un texte, nous retrouverons au
moins une des catégories de fantasme mentionnés ci-dessus. Pour illustrer cette hypothèse,
xix

MAURON, C., 1980. Des métaphores obsédantes au mythe personnel. Paris: Librairie José Cortis.
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nous proposons d’étudier le premier et le dernier chapitre de Blue Bay Palace (2004) de
Nathacha Appanah. En adoptant une approche comparative, nous tenterons, dans un premier
temps, de relever dans chaque extrait les réseaux d’associations renvoyant aux fantasmes
originaires tout en soulignant les points de convergence et de divergence entre les deux
chapitres. Ensuite, nous étudierons comment l’expérience littéraire s’achève par la libération
d’une image obsédante.
Mots-clés: métaphores obsédantes, fantasmes, sublimation, communication, équilibre
psychique
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DEPARTMENT OF FINANCE AND ACCOUNTING
An Analysis of the Factors that explain why an Audit Committee might fail in its
Oversight Role
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Abstract:
Background and objectives of the study
The role of the board is to provide oversight and monitoring of executive management (VeraMunoz 2005; Beasley, Blay, Lewellen & McAllister 2018, Guest 2019). The oversight
function is often delegated to the Audit Committee (AC) (Blue Ribbon Committee 1999;
Wasonga & Omoro 2017). However, poor oversight of the financial reporting process leads to
corporate scandals and affects the confidence of different stakeholders in the credibility of the
financial reporting process (da Costa, 2017; Amiram, Bozanic, Cox, Dupont, Karpoff & Sloan
2018). According to Gendron and Bédard (2006), an AC’s effectiveness is assessed on its
ability to ask hard and challenging questions. However the factors associated in determining
the Audit Committee’s ability to ask challenging questions have not been examined (Gendron
et al. 2004). The main aim of this study is to identify the possible reasons which may explain
why the AC is less effective in the discharge of its oversight role. Specifically, the study uses
Herzberg’s two factor theory as an analogy in its approach and sets two research objectives as
follows: first, to determine the best linear correlation between intrinsic and extrinsic factors
that may explain why AC fails in its oversight role, secondly, to identify the most significant
and leading factors in the oversight failure of the AC.

Approach and methodology
To meet the research objectives, the study used insights from the Herzberg’s two factor theory
(Herzberg 1965) and considered motivational factors and independence of mind of members.
Motivation can be considered as the core aspect, the stimulus which can transform the current
paradigm of the AC. Therefore, any shortcomings in the motivator factors or hygiene factors
will consequently impact on the effectiveness of the oversight role of AC. Therefore, the
following research questions were proposed: Since members of the AC are independent
directors, why do some members go beyond their limits and surpass others? Why do some
members strive to make a difference?
The study hypothesised and developed eleven constructs which impact on the effectiveness of
the oversight role of the AC. These eleven constructs were further classified as intrinsic
(motivator) factors or extrinsic (hygiene) factors as per Herzberg’s two factor theory
(Herzberg 1965). Intrinsic factors included: understanding the role of AC, general skills and
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higher order skills while extrinsic factors included: interactions with auditors, logistic
supports and resources.
A questionnaire was used to collect data.150 responses received from professional
accountants, auditors, finance managers and related stakeholders were used in the analysis of
our study. By carrying out an Exploratory Factor Analysis, the results revealed key
underlying factors that may possibly cause ineffective oversight of the AC.
Major findings of the research work
A lack of understanding of the AC’s oversight role coupled with a lack of general skills of the
AC members predisposes the AC to adopt a passive attitude resulting in superficial oversight.
Similarly, Gendron and Bédard (2006) observed that if the AC wants to distinguish itself from
the “caricature of ineffective, rubber-stamping AC”, it should come forward with tough
questions. Otherwise, the passive attitude of the AC automatically translates into behaviors
and attitudes which move away from constructively pushing and challenging executive
management. Our results also demonstrate that the lack of higher order skills is the leading
factor in the oversight failure of the AC. AC members lack higher order skills which include
emotional intelligence, investigative skills and forensic skills.
Conclusion and significance of the study
Compared to previous studies on AC, the study adopted a more investigative search on the
factors responsible for the oversight failure of the AC. Our study is unique, as we have been
able through an Exploratory Factor Analysis to establish four scales that capture the
underlying factors responsible in the oversight failure of the AC. The study holds important
managerial and policy implications in determining the most suitable ways in selecting AC
members.
Keywords: Audit Committee; Effectiveness; Oversight Role, Financial Reporting Process,
Herzberg’s Two Factor Theory
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Abstract:
The factors that usually cause exchange rate to fluctuate have long been explained in many
theoretical and empirical studies. Terms of trade remains one of the key determinants of these
fluctuations in exchange rate, especially in developing countries (Ouattara & Strobl, 2008;
Elbadawi et al., 2012; Gnimassoun, 2012). Defined as the ratio of the price of a country’s
exports over the price of its imports, terms of trade is usually used as a measure of a country’s
relative competitiveness. For instance, if the price of a country’s exports rises by a greater rate
as compared to its imports, this improves its terms of trade. As a result, the trade balance of
the country is positively influenced, and this causes exchange rate to appreciate. Nevertheless,
in the empirical literature, the results on the terms of trade and exchange rate nexus were
mixed and divergent; while most studies revealed a positive relationship between terms of
trade and exchange rate, some found a negative relationship and very few even demonstrated
a null relationship. To this end, the present study aims at investigating the underlying
elements influencing the terms of trade and exchange rate nexus within a meta-analysis
framework. In particular, on the basis of the literature available, a thorough examination of
our data set is done to obtain answers to a series of questions highly relevant for both
researchers and policy-makers: (1) Do data characteristics, specification characteristics and
estimation characteristics systematically influence the estimates? (2) Do home country’s
characteristics affect the size of the impact of terms of trade on exchange rate? After the
removal of outliers, our data set consists of 535 estimates extracted from 90 studies. The
oldest study in our sample was published in 1980 and the most recent one in 2017. We start
by checking for the presence of publication bias within our data set. Both visual and formal
methods confirm its presence. However, the Rosenthal’s Fail-safe N value proves that the
latter would not affect the conclusions drawn from our analysis. On the other hand, the
random-effects meta-analysis of the terms of trade estimates extracted from 90 studies
generates a partial correlation coefficient of 0.173 [p-value = 0.000] with a 95% confidence
interval [0.145, 0.202]. This suggests that the effect of terms of trade on exchange rate is
positive and statistically significant. In addition, it is obvious from the observed effect size,
which ranged from 0.145 to 0.202 that the size of the impact of terms of trade on exchange
rate varies across studies. As such, in order to understand the reasons behind such variation, a
meta-regression analysis is carried out using the effect sizes of the terms of trade as the
dependent variable and a set of moderator variables as independent. We employ the Bayesian
model averaging techniques to cater for model uncertainty, and to retain the most important
variables that may influence the effect of terms of trade on exchange rate. Our findings reveal
that the variation in the impact of terms of trade on exchange rate are due to country
characteristics, data characteristics, estimation characteristics and publication characteristics.
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In this respect, this study suggests that each country should develop their own policies to
counteract the effect of terms of trade on exchange rate accordingly. Moreover, it also
reinforces the fact that it is useful to simultaneously consider more than one empirical
estimate and various estimation methods to better understand the relationship between terms
of trade and exchange rate. However, this study also has some limitations. First, it is restricted
to only articles that examined the impact of terms of trade on exchange rate. Second, this
study is limited to only articles that satisfy a set of predetermined selection criteria: (i) they
must include a dependent variable describing exchange rate; (ii) they must consist of an
independent variable describing terms of trade; (iii) they must report the t-statistics, standard
error and regression coefficient of the relationship between terms of trade and exchange rate.
Finally, the results obtained from the meta-regression is highly dependent on the sample of
studies included in our analysis and the data reported in the various studies.
Keywords: Terms of Trade, Exchange Rate, Meta-analysis
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Abstract:
Capital structure is the combination of a firm’s debt, equity and retained earnings used to
finance its operations and growth. This theory has been one of the most argumentative
subjects in corporate finance, since the outstanding study of Modigliani and Miller in 1958
and 1963. Many theories were developed in the literature of finance namely bankruptcy cost
issue- Trade off theory, agency theory,- percking order theory, market timing theory,
signalling theory. However, for each source of finance, there is an element of risk and it is
crucial for financial managers, investors to ascertain which financial combination suits best
the firms’ needs increasing the value of the firm. According to Baird and Thomas (1990),
capital structure deals directly with risk. Risk is the measure of the variability of return and is
subdivided into financial and non- financial risks.
The aim of this study is to focus on the impact of capital structure and risk on listed
companies on the African economic system (SADC countries namely South Africa,
Botswana, Mauritius, Malawi, Namibia, Tanzania, Zambia and Zimbabwe) over a time frame
of 10 years ranging from 2008 to 2017. Panel data and statistical measures such as multiple
regression analysis, GARCH MODEL and System GMM will be used for analysis purposes.
The rationale is to understand the corporate finance theories related to capital structure and
risk theories and how it is applicable on the SADC countries This study involves the analysis
of both financial risk (business and macroeconomic risks) and non- financial risks
(introducing cultural and political risk). Hence, it is crucial and helpful for academic
researchers, investors, financial professionals to understand the impact of those risks in the
emerging market. One of the significant contribution of this study is that no research were
performed on the African region and therefore, the study will make a new contextual
contribution to the existing literature.
Cultural Risk is a term describing the values, beliefs, knowledge, attitudes and understanding
about risk shared by a group of people or business with a common purpose. Fauver (2015)
tested social characteristics (individualism and risk aversion) and showed that higher levels of
individualism are associated with increased firm use of debt and lower cost of capital,
whereas higher risk aversion has the opposite effects (Anabila 2017). Blonk (2018) found
that the dimensions of masculinity, uncertainty avoidance and social trust scores are
significant determinants of leverage.
The introduction and implementation of new policies and regulations requires time, thus
resulting in political uncertainty or risk in business environments. The degree of uncertainty
is increased during times of disagreements on economic policies among policy makers.
According to Braham et al (2017), countries holding investment properties in jurisdictions
characterized by high levels of political instability, corruption employ less debt whereas when
there is low risk of political instability, more debts will be employed.
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Business risk arises from uncertainty of the firm’s cash flows reflecting uncertainty about
profit and capital requirements (Brigham 2005). Since leverage increases the risk of financial
distress, it is expected that earnings volatility (business risk), is negatively related with
leverage (Chakraborty 2015, Khan 2016, Baum et al 2017).
Moreover, emerging economies are sensitive to macroeconomic risks as they face
macroeconomic volatility. According to (Demir 2011), there is a negative relationship
between macroeconomic risk and leverage because if firm cash flows are highly volatile, this
affects firm’s bankruptcy risk and leverage decisions. Firms having high foreign exchange
risk, tend to take lower total debt due to adjustment of firms’ cash flows based on foreign
exchange fluctuations. (Panda et al 2015, Mng et al 2017, Al- Zoubi et al 2018).
Furthermore, a negative association is noted between inflation risk and leverage i.e. the
greater the inflation uncertainty, the higher the firm’s risk resulting in lower financial leverage
(Sinha 2015).
Hence, empirical tests stated that an increased risk that is financial and non- financial risks are
expected to be associated negatively with lower leverage.
Keywords: Capital Structure, Risk, SADC countries
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Abstract:
Background
Integrated Reporting (IR) is nowadays becoming a worldwide concept. It is considered as a
solid alternative to the existing financial reporting framework which has revealed its
limitations with increase number of financial crisis and scandals. Although, IR is being
criticized for being too voluminous and disjointed, many countries, like, South Africa and
Australia, have implemented this new reporting framework. However, IR is still at its initial
stage and it will get its driving force once its benefits are being witnessed by organizations. In
Mauritius, there is an attempt to bring this concept on the front line. Some companies and
hotels have already embarked on IR as it represents an endeavour to innovate for the sake of
accountability, transparency and good governance. This paper assesses the relevance of IR
amidst to the users of financial reports, particularly, potential investors, in Mauritius.
Purpose
This study provides an overview of the literature on the concept of IR and its adaptability to
the existing financial reporting framework. The study also assesses whether the content
elements of integrated reports provides a better scope to access and understand financial
information that would lead to higher investment-related judgments among potential
investors.
Methodology
This study is an exploratory research. A deductive approach is used, and which comprises
three types of analytical techniques, namely, causal, relational and descriptive. The causal
technique is used to identify whether the personal background of investors will influence the
understandability and readability of the IR. The relational technique is carried out to assess
the extent to which the content of IR will be appropriate or not to the users of accounts.
Finally, the descriptive technique is performed to evaluate the ability of IR to assist users of
accounts to make informed investment decisions.
Findings
Most of the respondents have declared that an annual report is not sufficient for providing a
complete image of a company and for decision making purposes. A large number of
respondents have also asserted that they never heard of term IR as a new reporting
framework. However, some of the respondents firmly believe that IR would significantly
influence the reporting ability of firms provided there is clear evidence of its benefits. The
survey also reveals that IR will allow better investment decisions to be undertaken by the
investors, particularly, with the reporting on non financial information. The provision of nonfinancial information has also led to development of new reporting knowledge and skills in
terms of collection data and presentation of performance.
Originality
Based on the literature review, no such research has yet been made in the local context. The
results have shown light on the various important aspects of IR which would undoubtedly
help investors in their investment decisions but also corporations to adapt their strategies to
attract more investors.
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Conclusions
It can be concluded that there is scope for IR to take a leading role in information reporting.
However, Mauritius has a long way to go since it has now started to adopt the concept. Only a
few institutions are implementing IR in Mauritius, but the interesting fact is that this initiative
has increased their visibility in the local context. Despite the fact that there are some major
challenges to overcome in terms of insufficient resources and expertise, IR is viewed as an
opportunity to rebrand the image of institutions. The ability to adopt the IR concept also
shows the willingness of organizations to operate in all transparency. There is also the need
to set a legal framework to give the necessary enforcement for the promotion of IR.
Keywords: Integrated reporting, investors, non-financial information, decision making.
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Abstract:
With the advent of the knowledge based economy, intellectual capital (IC) is considered as a
key resource in business. As such, Pulic (1998, 2000) as well as Edvinsson (2013) suggested
that the value added concept should be used as alongside traditional performance measures in
the knowledge based era. IC is thus an economic phenomenon which has gained significant
prominence over the last decade since it is widely regarded as a vital channel through which
financial performance (FP) can be increased. However, owing to the fact that this is a
relatively new notion among researchers and practitioners, there is no consistency with regard
to the essence and the role of this capital in an organization as well as its measurement.
Hence, this paper engages in constructing an index, namely, the Value Added Intellectual
Capital (VAIC) index to measure the intellectual capital performance of companies in
Mauritius and also analyzes the intellectual capital performance (ICP) of firms operating in
four different sectors, namely the Commerce Sector, Industrial Sector, Hospitality Sector as
well as the Financial Sector in Mauritius. IC is measured using the value added intellectual
coefficient (VAIC) which is based on Pulic’s model (Pulic, 1998). VAIC is made up of three
efficiency components - the human capital efficiency (HCE), structural capital efficiency
(SCE) and capital employed efficiency (CEE). The characteristics of the VAIC method as
well as the algorithm of its calculation are highlighted. The intellectual capital coefficient of
the firms under study is then investigated. Data were taken from the annual reports of 152
companies operating in Mauritius, which includes the top 100 companies as well as those
listed on the Stock Exchange of Mauritius, both on the SEM and the DEM, for the period
2008 to 2017. Our findings reveal that almost all firms under study have a good VAIC score
and that on average VAIC has been increasing over the time period. The work further
analyses the behavior of the VAIC index on a sectoral basis. The 152 companies were
grouped in 4 different sectors and we have observed that the financial sector had the highest
VAIC index 2008. In 2017, the highest value for VAIC was observed in the commerce sector
and the lowest one in the industry sector.
Keywords: Intellectual Capital Performance, Value Added Intellectual Coefficient.
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Abstract:
Fiscal policy mainly in terms of taxation is crucial for generating government revenue for a
country. These are used to finance various government projects aimed at improving economic
development as well as social development. High taxation normally leads to high government
revenue which can lead to high investment by the government and ultimately to higher
economic growth. However, on the other hand, it is as well noted that taxes reduces the level
of disposable income, increases cost of living and can lead to disincentive to work.
According to Adam Smith, taxation is very important for the proper functioning of the
government of an economy. Taxation from resources is independent of any kind of influence
from external decisions and is not directly affected by fluctuations in commodity prices
either; however, the tax system of an economy is affected by economic cycle or external
shocks since tax revenues are highly dependent on final consumption, for instance, in the
form of excise duties or tariffs. In its catalytic role, taxation is implemented with a view to
increase effective demand, fuel investment and as a result, promote economic growth.
Moreover, taxation has been regarded as a disincentive factor for labour productivity thus
many countries rely on loans from private and foreign sources for the financing of public
sector activities. However, such loans are highly exposed to exogenous factors like interest
rates and exchange rates, thus causing public indebtedness. Africa has been experiencing a
total foreign debt of over 30% of GDP since 2010, and was forecasted to increase to 37.1% in
2015. Relying on revenue from taxation therefore proves to be more efficient as it instils
stability and accountability in public spending, and it also alleviates the problem of public
indebtedness. In addition, the endogenous growth model justify that financing government
activities through taxes may have impacted on the welfare and growth of an economy
(Ramsey, 1928; Solow, 1956; Cass, 1965; Feldstein, 1974).
Given the above argument, there is a motivation to investigate the relationship between Fiscal
policy and economic growth. The link between fiscal policy and economic growth have been
investigated by several researchers. Most researches have been done in the context of OECD
countries. Less studies have been carried out on this subject for developing countries and even
less for African countries. The aim of the present study is to analyse the impact of tax revenue
on economic growth for the small island economy of Mauritius over the period 1980-2017.
The central question of the study is to analyse whether tax and tax policies affect economic
growth.
A dynamic time series analysis will be used in terms of a vector error correction model
(VECM), to carry out the proposed investigation. The model also simultaneously allows the
identification of any bi-directional and/or uni-directional causality between the variables of
interest.
Keywords: Fiscal Policy, Economic growth, Causality
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Abstract:
One of the predominant wealth category possessed by most individuals is in the form of real
estate. When real estate values fluctuate, the wealth of individuals is affected. In this respect it
becomes important to understand the underpinnings of the real estate market; mainly in terms
of the factors which affect the value of real estate. In Mauritius, the main form of real estate in
which individuals usually invest is land. This study is therefore being undertaken 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 land 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. When land prices are established through the forces of demand and
supply, unlike other markets such as financial markets, in the land market the transactions
tend to be less liquid and also less frequent. It is also noted that land supply tends to be
inelastic, given that land is an asset existing in a fixed quantity. Therefore in the land market,
it might take more time to reach an equilibrium price.
This study will try to assess how economic factors such as interest rate, income,
unemployment, population and construction costs will be affecting land prices. To study the
dynamic relationship that might be present between land price and the economic variables,
time series data has been collected over period 1980 – 2018 and a vector error correction
model (VECM) would be adopted. This methodology has also been chosen as it gives the
short run and long run nexus between the dependent and explanatory variables. Given the
illiquid characteristic of the land market, it would be interesting to test, if in the short term
land prices are affected by economic fundamentals.
From the regression results, it is noted that the variables which have been significantly
affecting land prices in Mauritius are population growth, lending interest rate and inflation
rate (proxy for construction costs). It is noted that as population size increases, this should
lead to more land demand, which should entail a rise in land prices. As the lending interest
rate decreases, this would encourage individuals to borrow more and they can more easily
borrow to purchase land, thus the increasing land demand and prices. A rise in construction
costs is found to negatively affect land prices, implying that higher construction costs
discourage people to buy land for construction purposes. In the short run, none of the
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variables affects land prices, illustrating that the economic fundamentals get integrated and
affect land prices more in the long term.
Keywords: Land Price, economic fundamentals, Mauritius, Neoclassic theory, Vector Error
Correction Model
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Abstract:
Tourism plays an important role in economic development, especially for developing
countries and thus it is of utter importance to study the determinants of tourists’ arrivals. By
nature, the tourism sector is an international business and travelers to foreign countries will
have to convert funds to that particular country’s currency. Hence there is no doubt that
unfavorable exchange rates and exchange rate volatility can lead to changes in travel patterns,
especially in vacation scheduling. Such an argument has been confirmed by the different
existing literatures.
Nevertheless the effects of exchange rate fluctuations (which affects the price) and its
volatility (which is a measure of uncertainty) have largely been ignored in particular for
destination countries such as Mauritius and Sub-Saharan Africa countries. In this context, we
intend to study how tourists’ arrivals to Mauritius is impacted by exchange rate and its
volatility. In the first model, annual data (1980-2018) for international tourism flow to
Mauritius is used as the dependent variable and based on previous studies done, the
explanatory variables used are world GDP per capita, income per capita, number of hotel
rooms available in Mauritius, a proxy for tourism prices, exchange rate and its volatility. For
this model, the exchange rate between MUR and US Dollar is used since the latter is the most
commonly used currency. Regression analysis will then be used to study the relationship
between the above mentioned variables.
However different currencies are used in different countries of origin and thus to be able to
capture this information, different exchange rates need to be used. Hence instead of using
international tourism flow to Mauritius, the second model uses panel data of tourists’ arrivals
to Mauritius from 19 origin countries as the dependent variable (for the period stretching from
1985-2018), the independent variables being the same as the first model. Therefore we will
have a complete panel data set with 608 observations. This study will then be extended to a
sample of Sub-Saharan countries to capture any possibility of endogenous behavior of the
explanatory variable and pressure dynamic information. For this purpose, a Panel VAR will
be used.
Furthermore since there has been a large number of studies which takes exchange rate into
account while examining the determinants of tourism, a meta-analysis approach will also be
used to make a systematic review of the literature. This will be the first study on this topic
since the previous ones focused mainly on other determinants of tourism demand and tourism
led economic growth respectively. However exchange rate volatility cannot be included in
this meta-analysis due to limited research done using this variable.
Examining these effects on tourism will help to understand the difference in the number of
arrivals from different countries to different destinations. Through the panel data techniques,
we shall study whether tourists react in the same way to exchange rate and its fluctuations to
some Sub-Saharan countries as for Mauritius. As such, this research work will be beneficial to

165

Research Week 2019
all the stakeholders of the tourism sector, not only in Mauritius but to the whole sample of
countries used and the results of this study may also be generalized to export since tourism is
also a form of exporting.
Keywords: Tourism, exchange rate, exchange rate volatility, regression analysis, metaanalysis
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Abstract:
This study aims to supplement the rather scant literature on the determinants of Foreign Direct
Investment (FDI) inflow in Sub Saharan African (SSA) countries. Exchange rates and
exchange rate volatility are of primary concern in this panel study which is conducted for 13
different SSA economies. Despite the voluminous existing empirical literature that relates
exchange rates to FDI, this research question remains a matter of great concern when it comes
to SSA countries. The collection of annual panel data for this study covers the period of 1976
to 2016. The econometric model allows dynamic interaction between FDI and real exchange
rates as well as real exchange rate volatility. Moreover, much consideration is also given to
other equally important macroeconomic variables such as human capital, trade openness,
GDP, salary index and corporate tax; for all these variables have their significance well
documented in literatures on FDI determinants. Country wise exchange rate volatility is used
for this analysis. Thus, a reel effective exchange rate time series is estimated and the
Generalised Auto-Regressive Conditional Heteroskedasticity (GARCH) model is employed to
determine the aggregate conditional variance of its residual mean equation. The modelling
strategy also covers a cointegration test which shows strong evidence of a long-run
equilibrium force that prevents the independent variables from drifting apart over time. With
such evidence of long run relationship, the Panel Vector Error Correction Model (PVECM) is
employed. The results comply with the existing literature, suggesting that an overvaluation of
the host currency and an instable currency both exert negative impact on FDI inflow,
particularly in the long run. Contributive and impactful effects can also be noted from the
coefficients for GDP, GFCF, and trade openness, which are positive and significant, while
wage and tax have negative and significant coefficients. On the other hand, the results show
fewer direct effects in the short run. While dynamism is confirmed with the significance of
the lag coefficient for FDI, the effect of exchange rate and exchange rate volatility still remain
negligible in the short run for the SSA countries. However, it is worth noting that the
coefficient for trade openness is the only one to retain its significance in both the long run as
well as the short run model. While the study could not establish a clear-cut relationship
between exchange rate volatility and FDI in terms of direction and causality in the short run,
the regression do reveal a pattern of relationship in the short run. Indeed, variables such as
GDP, GFCF and real exchange rate has indirect contribution to the short run inflow of FDI,
though for them to significantly induce changes in FDI, such coefficients must be consistently
high for most of the period investigated. Interestingly, coefficient for real exchange rate level
appears with conflicting effect direction; a positive impact in the long run and a negative
effect in the short run. Despite being an indirect effect, this may also suggest that a
depreciation in the host currency can potentially lead investors to anticipate a future
appreciation in the host currency and thus discouraging them from investing further.
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Generally, our result appears to provide a modest support for the monetary approach to
exchange rate which fashion and implement effective exchange rate management policies in
SSA countries, which is crucial for attracting FDI. However, with the negative and significant
coefficient for tax, monetary and fiscal policy coordination remains vital in order to prevent
the adverse effect of high taxation rate from mitigating the efforts of monetary authorities at
managing exchange effectively.
Keywords: Real Exchange rate, FDI, Sub Saharan countries, PVECM
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Abstract:
Auditing is essential because it gives an independent assurance of the reliability of accounting
information of a firm. This enhances allocation of resources by users of accounting
information. The responsibility of external auditors is not limited in ensuring that a firm
technically complies with relevant accounting standards. Firms may still be engaged in
earnings management despite technically complying with accounting standards. In fact
external auditors are also responsible to ensure that management has made the appropriate
accounting choices and that accounting information in the financial statements of a firm is
reliable and that it provides a true and fair view of the firm’s financial situation. High audit
quality gives higher assurance that information in the financial statements of a company
reflects a true and fair picture of the company’s financial situation. High audit quality is
expected to improve accounting quality because higher audit quality enhances the reliability
of financial statements. Hence audit quality is a major determinant of accounting quality.
Audit quality is difficult to measure and there is no single measure of audit quality. Existing
studies have used different proxies of audit quality.
The objective of this study is to examine the association between audit firm size and quality
of accounting information of firms listed on the Stock Exchange of Mauritius (SEM). This
study has used audit firm size as a proxy of audit quality. Theory indicates that size of audit
firm is a suitable proxy for audit quality (DeAngelo, 1981; Dopuch & Simunic, 1982).
Accruals quality was used as a proxy for accounting quality. Accruals quality was measured
using the Dechow and Dichev (2002) model which has been improved using the variables
Property, Plant and Equipment (PPE) and change in revenue from modified Jones model. To
conduct this study, data for the period 2005 to 2016 was analyzed for a sample of companies
listed on the SEM. The result of this study reveals a positive association between audit firm
size and quality of accounting information in Mauritius. This implies that larger audit firms
generates higher quality audit resulting in better quality of accounting information of their
client firms. The reasons for this positive relationship in Mauritius may be because: (1)larger
audit firms have large number of clients and are more independent and conduct higher quality
audit; (2) larger audit firms conduct superior audit for protection of their reputation, (3) larger
audit firms are more competent because they are wealthier and spend more on training of
auditors and conduct many tests and hence generates higher audit quality and (4) they
generate higher quality audit to avoid litigation risks. The result of this study is consistent
with studies such as DeAngelo (1981), Dopuch and Simunic (1982), Teoh and Wong (1993),
Becker et al. (1998), Lennox (1999), Geiger and Rama (2006), Behn, Choi and Kang (2008),
Fernando, Abdel-Meguid and Elder (2010), Comprix and Huang (2015) and Khalil and Ozkan
(2016) amongst others.
Keywords: Audit firm size, audit quality, accounting quality
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Abstract:
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.
Among the few studies, 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. In addition, Busse and Hefeker (2007) highlight that
government stability, level of corruption and other democratic and institutional factors matter
mostly for attracting FDI.
The main objective of this study is to capture a branch of political economics, whereby we
wish to explore the behaviour that exists between elections and investment flows in the SubSaharan African region. It has been observed geopolitically that corruption is the major
determinant for electoral victories in the Sub-Saharan African (SSA) region. In fact, most
studies (Habib & Zurawicki, 2002; Asiedu, 2006) have shown corruption has discouraged
FDI flows in the host country. However, Gossel (2018) advocates that corruption is the
medium through which FDI investors employ when they should overcome weak institutions
and democracy.
Studies have shown that government usually fix election dates when it is politically
favourable (Bakvis, 2001; Docherty, 2010) and economic favourable (Smith, 2004). Elections
represent a political uncertainty for the country and for potential investors, as most of them
adopt a ‘wait and see’ approach. Using national elections in 48 countries as yardstick for the
period 1980-2005, Julio and Yook (2012) underline in their study that prospective investment
during the election years is reduced by 4.8% under both presidential and parliamentary
regimes especially when the elections are unanticipated compared to those years when
elections are not held.
Likewise, Julio and Yook (2016) examine the flows of capital across borders using “election
timing as a source of fluctuations in political uncertainty. In fact, they find similar results as
their 2012 study and argue that a 13.2% decline in FDI is noted when there is political
uncertainty hovering around elections; especially when the outcomes are unpredicted. They
depict out, through a graph, as election approaches, FDI rates decline and it reaches a
minimum level in the quarter before the election outcome. Following the elections, FDI rates
are slightly higher than the normal level. Moreover, they also document in their study, that
electoral uncertainty is more relevant for foreign investors, when the host country is
characterised by high levels of corruption and poor economic conditions. However, the same
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uncertainty is less concerned for investors, when the host country’s institutions are strong
enough to control the corruption level and the macroeconomic environment is stable.
If election outcomes can be uncertain, so can policy decision as well. Stokey (2016) devises a
model whereby she underscores that “a one-time change in tax policy, which is a policy
uncertainty, makes a firm to put a halt in investment on a temporary basis and to adopt a
‘wait-and-see policy’’. Once the uncertainty is resolved, the firm may consider its future
investment prospects which entail a hike in investment flows temporarily.
Moreover, Dibiary, Abberger, Siegenthaler and Sturm (2018) analysed FDI behaviour during
the Swiss referendum on immigration in 2011. It was concluded that firms that were prone to
the uncertainty spurred from the referendum caused a decline in investments in machines and
equipment for those FDI firms.
Hence, as part of methodology, a GMM estimation model more specifically a panel data
model will be incorporated to analyse the behaviour between elections and FDI flows in SSA
countries. This will also be supported by surveys targeted to selected FDI firms in SSA
countries. Moreover, a novel part of this literature would be a triangular approach whereby it
would ascertain the degree of corruption that are sprouted during election time as well to FDI
policies. A more extended approach would be therefore to analyse the role played by foreign
investors during election period in SSA countries and the impact of powerful lobbying on
government policies as well as on FDI flows. The outcome of this study would be a key
instrument for policy makers involved in investment and trade areas.
Keywords: Elections, Corruption, FDI, Sub-Saharan Africa
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Abstract:
Indeed, term spreads has been viewed as a major indicator of economic growth. Professionals
as well as academics agree on the fact that a recession can be detected with an inverted yield
curve whereas an upward-sloping yield curve announces an expansion of the economy. A
popular field of study in the recent decades remained on the relationship between term
structure of interest rates and economic activity. In fact, the correlation between business
cycles and those of interest rates has been observed by Kessel (1965). Some researchers have
also based their studies on the potential capacity of term spreads in signaling. This was
followed by several other studies, such as Laurent (1988), Harvey (1988,1989), Estrella and
Hardouvelis (1991) who concentrated their researches on the forecasting power of the
difference between the long-term and short-term rates, that is the term spread, on future GDP
growth. Several studies using different types of data and methodologies had examined the
extent to which the term spread forecasted economic growth. Initial reports were more
concentrated on the United States Post-World War II. However, more recent studies have
assessed the impact of term spread on economic growth from other countries’ perspective and
over a different time period. Based on existing literature, most researchers have studied the
forecasting power of the term spread on output growth using linear models. Nevertheless, the
capacity and power of the term spread to forecast real GDP growth has varied over time in
such a way that even non-linear models have been advised as an alternate solution.
In this research work, the main objective has been to assess the predicting capacity of the
variable term spread on economic growth in the context of a developing country. Previous
studies have been made mainly on developed markets. Thus, this study will aim to bridge that
gap and contribute to the existing literature from a developing economy’s perspective. Given
that term spread is not structurally related to economic growth, investigators especially policy
makers have to judiciously assess the movements in the term structure. It is, indeed, very
crucial for decision makers to have correct predictions of the future state of the economy.
Mauritius, considered as a developing country, has been used in the regressions. Treasury
Bills of three different maturities have been used; the 3-months Treasury Bill, 6-months
Treasury Bill and 1-year Treasury Bill. An extended production function has been chosen
including variables such as Spread, Investment, Human Capital, Openness to Trade, Foreign
Direct Investment, and Inflation. After the preliminary tests, the autoregressive distributed lag
(ARDL) model has been opted.
Two important findings were found. Firstly, the production function did not have any longrun relationship. This can be attributed to the fact that Mauritius is a country which is largely
dependent on external factors. Secondly, as regards to the variable Spread, it was found to be
positive and significant.
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Furthermore, given that term spread has a positive impact on economic growth, this further
creates a strong feel in the local market operations. In view of draining the surplus liquidity,
banks and other investment institutions can invest without any hesitation in the securities
issued by the central bank.
Keywords: Term Structure, Spread, Extended Production Function, Developing Countries,
ARDL Regression Model
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DEPARTMENT OF LAW
La comparaison en droit: une ou des méthodes?
The comparison in law: one or more methods?
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Résumé:
Comparer, c’est expliquer. A partir de ce point de départ, cette proposition d’intervention se
pose pour objectif de comprendre ce que comparer signifie, d’un point de vus scientifique. En
effet, le travail de comparaison ne consiste pas à poser un regard sur un cas étranger mais
implique nécessairement de déterminer une méthode, selon l’objectif fixé par le comparatiste.
Cet objectif dépend de la fonction que celui-ci souhaite donner au travail de comparaison (A
quoi va servir le travail de comparaison?) et de la finalité de ce travail (Comment procéder à
une comparaison scientifiquement construite afin d’atteindre le but déterminé par le
comparatiste?). Selon ces prémisses, il convient de choisir la méthode adéquate qui permettra
de légitimer scientifiquement le travail effectué.
Ce travail visera donc à analyser les méthodes comparatives en tentant de cerner les diverses
finalités de la comparaison (Pourquoi comparer? Dans quel but? A quoi me servira la
comparaison?). Puis, il s’agira d’identifier les fonctions de la comparaison qui permettront de
déterminer l’intérêt scientifique de ce travail. Lorsque l’objet de la comparaison est choisi et
justifié par la détermination du but et de l’intérêt scientifique, une présentation des méthodes
sera proposée. Ces différentes méthodes peuvent être alternativement ou cumulativement
utilisées afin de donner à la comparaison tout son intérêt scientifique.
Sera également étudié la question de la langue et des pièges posés par le travail de traduction.
Le comparatiste ne peut se contenter d’une traduction littérale d’un mot et encore moins d’un
texte car les obstacles sont nombreux: faux amis, fausses correspondances, mauvaises
traductions, etc.
Dans le cadre de la semaine de la recherche, il sera ainsi proposé aux étudiants en doctorat
une méthode didactique et pédagogique afin de réaliser un travail de comparaison sérieux et
construit. Il sera notamment proposé de bien identifier les développements nécessaires à une
introduction de thèse de doctorat, scientifiquement construite et justifiée.
Mots-clés: comparaison, droit comparé, méthodes comparatives, fonctions de la comparaison

174

Research Week 2019
Les tiers et la justice constitutionnelle – Etude de droit comparé
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Résumé:
Les relations entre les tiers et le procès constituent un sujet à la fois classique et névralgique
largement appréhendé par le droit commun processuel puisqu'il touche à des institutions
fondamentales de celui-ci (action, intérêt et qualité pour agir, autorité de la chose jugée,
opposabilité des jugements). La question du tiers est susceptible de renvoyer également aux
problématiques relatives aux exigences du procès équitable (indépendance et impartialité,
égalité des armes, publicité des débats, procédure contradictoire). De sorte que, dans les
systèmes juridiques, on trouve généralement plusieurs dispositions de droit commun
consacrées aux tiers encadrant leur intervention. La justice constitutionnelle, spécialement les
recours directs ou incidents dédiés à la protection des droits et libertés, n’échappe pas à ce
phénomène d’ouverture aux tiers à l’instance, personnes privées ou autorités publiques,
détenteurs d’intérêts subjectifs ou collectifs (notamment Espagne, Italie, France, Belgique,
systèmes latino-américains, Etats-Unis, Canada, etc). La réglementation relative à ces
« tierces interventions » (third party) est très protéiforme selon les systèmes étudiés, mais
suggère des traits communs que le projet de recherche entend mettre en valeur et comprendre.
La réception par le droit positif et le juge est tout autant hétérogène, allant de la réticence
(Espagne ou Italie) à l’admission (Belgique, France, Etats-Unis) de tiers dans le procès
constitutionnel. Un tiers peut être aussi sollicité d’une manière ou d’une autre par le juge afin
de collaborer à l'œuvre de justice. Expertise, amicus curiae, conseils, consultations
informelles peuvent paraître utiles à l’exercice de l’office du juge, spécialement le juge
constitutionnel souvent démuni sur le plan matériel et dont la légitimité demeure fragile. La
question de leurs intérêts et de leur neutralité se pose. Ils sont des « tiers collaborateur »
occasionnels ou réguliers aux missions remplies par le juge constitutionnel. Divers dispositifs
existent: la figure classique de l’amicus curiae; la forme spéciale dite de la « porte étroite » en
France devant le Conseil constitutionnel ; la mise en place de comités scientifiques aux côtés
de certains juges constitutionnels (ex. : Moldavie, Biélorussie). Il ne faut pas négliger
également le rôle fondamental des services juridiques de chaque juridiction constitutionnelle
qui participent souvent activement à la recevabilité des recours et tant qu’aide au travail
d’instruction des membres de celle-ci. Ainsi, le tiers présente des figures très diverses au sein
du contentieux constitutionnel. Ce qui suggère de mener au préalable une entreprise de
définition et de délimitation de l’objet « tiers » à l’aide de critères fiables (intérêt défendu,
rapport à l’instance, fonctions, etc.). Authentique acteur de la justice constitutionnelle et
phénomène en développement, il ne semble pas avoir beaucoup mobilisé la doctrine juridique
si ce n’est que par petites touches successives sans volonté de réaliser une étude structurée de
ses principales manifestations. Le tiers demeure donc un personnage méconnu de la justice
constitutionnelle encore très peu étudié et faiblement déterminé dans ses fonctions. La
recherche se propose donc d’établir avec plus de précision, et selon une démarche
comparative en droit constitutionnel, une étude destinée à identifier les tiers, leur
positionnement exact dans la justice constitutionnelle et les fonctions propres qu’ils
remplissent ainsi que l’influence qu’ils exercent ou entendent exercer dans le cadre des
procédures juridictionnelles ouvertes devant les juges constitutionnels. Le projet de recherche
comporte ainsi 3 phases : une première phase « atelier collaboratif » (21 et 22 mars 2019 – La
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Réunion) reposant sur une équipe de 8 chercheurs. Son but est de relever les défis de ce sujet :
construire une réflexion sur l’objet « tiers » particulièrement mouvant, selon une démarche
comparatiste, cerner les problématiques principales qui s’attachent au sujet, partager un savoir
particulier en matière de contentieux constitutionnel et de droit constitutionnel comparé,
établir l’organisation financière et matérielle des futurs travaux. La phase 2 est constituée par
un colloque de dimension internationale (avril 2020 - France, Université de Lyon SaintEtienne) suivi par une phase 3 de restitution de l’ensemble des travaux sous la forme d’un
livre blanc en français et anglais, véritable vademeccum pour les juridictions
constitutionnelles (fin 2020). Entre temps, des études de terrain auront été effectuées en
Europe et dans la zone océan indien par les membres de l’équipe de recherche au contact
direct des juges constitutionnels.
Mots clés: justice constitutionnelle – droit processuel – parties – tiers intervenants
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Abstract:
The constitution must reflect the system of values and the hierarchy of values of global
society in Mauritius. With the norms of public law, it also structures the entire legal system.
Then the constitution must reflect the social and political will for climate as part of the values
of the goals of sustainable development in a democratic framework. The research, after an
audit of the constitution and case law, should lead to proposals for reform in application of the
comparative method adapted to a mixed law system and a renewed constitutional law, for the
purpose of studying the impact of research on the social balance of society and its evolution in
relation to the new value system supported by a refounded constitution.
Since forty years, the Aix en Provence school on constitutional justice conducted by Pr Louis
Favoreu has developed in France a new conception of the constitutional law: 1. study of how
power is acquired, exercised and transmitted, 2. A normative system, 3. The protection of
fundamental rights and freedoms.
My research, applying the Aix en Provence school ‘s methodology, since thirty years on the
constitutional law of Mauritius has shown the specificity of the Mauritian model of
constitutional justice comparing the US model and the European model; and the negative
consequences of the writing of the constitution of Mauritius by the Colonial Office and Pr
S.A. de Smith. The mauritian’s system of social values is not supported by the Constitution in
Mauritius modelled by Pr S.A. de Smith hostile to economic and social rights. A sustainable
development in Mauritius need a new fundamental rights agenda with socio economics,
health and environmental rights, and principle of equality.
The major significance of my work is to have shown the contribution of the constitution and
judiciary power to the democratic development of Mauritius and the reforms to be carried out.
Keywords: constitutional justice, New-Commonwealth model, refoundation of the Mauritius’
constitution, mixed-law system and hybridation, sustainable development.
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Abstract:
Where is the law on consumer protection and liability when thousands of Mauritians are daily
affected by defective products but following both English and French doctrine the debtorbuyer may escape liability? Mauritian law is a mixed or hybrid system where both French and
English laws 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. In Mauritius, prior to independence, the key piece of a second generation of
legislations regulating contracts of sale of goods are The Hire Purchase and Credit Sale Act
1964 followed by, inter alia, The Borrower Protection Act 2007 (Act No. 2 of 2007), The
Consumer Protection (Price and Supplies Control) Act (Act 12/1998), The Essential
Commodities Act 1991 (Act No. 8 of 1991), The Food Act 1998 (Act1/19980) and other
ordinance such as The Customs Duties (Refunds on local purchases) Ordinance 1966
(Ordinance 19 of 1966) and legislations such as The Shops Act 1942, The Moneylenders Act
1960, The Customs Tariff (Special Levy) Act 1973 (Act 60 of 1973), The Legal Aid Act
1974, The Competition Act 2003 (Act 6 of 2003) or The Food Act 1998 (Act 1 of 1998) also
protect the consumers in Mauritius. There is the Mauritius Standard Bureau Act 1993
(Act12/1993) and coupled with the Mauritius Standard Bureau (National Management
Systems Certification Scheme) Regulations’ 2008 the Mauritius Standards Bureau is
responsible for the proper norms in Mauritius. The Information and Communication
Technologies Act 2001, coupled with the Penal Code, has just been amended to punish
consumers for abusive language on the internet.
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


Section 28 Fraudulent retention of The Postal Services Act 2002. Any person who fraudulently opens, retains,
willfully. secretes, keeps or detains, or, when required by any officer of the postal service, neglects or refuses to
deliver up- (a) any postal packet in course of post and which ought to have been delivered to any other person; or
(b) any postal packet in course of post or any mail bag which has been found by him or by any other person,
shall commit an offence.
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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.
According to French doctrine, as it is the case in Mauritius as well, there is no distinction
between civil and commercial contracts per se and the Civil Code on transfer of a
thing applies to both moveable and immoveable properties.
In a contextualised approach, this article enlightens consumer law and policy in Mauritius in
various aspects of product safety and liability, transfer of goods or perishable goods. Under
the complexity of our Mauritian mixed system the structure of this paper follows a traditional
one in order to respond to questions which are often asked: how the consumer is protected in
a country where Civil Law prevails in a mixed system oscillating between common law and
legislations which are most very often inspired and borrowed from England? After an
Introduction, and since consumer law involves transfer of property it would be important
beforehand to understand at different steps of our case study to deal with the consumer sale of
goods in a mixed system like Mauritius, followed by the protection of the consumer in case of
product safety and liability and this article will close with a conclusion and some references.
Keywords: Key words: consumer protection, Mauritian Consumer Protection Law, Product
Safety and liability, Defective goods


Dutilleul F.et Delebecque Ph. (2002), Droit Privé, Contrats civils et commerciaux, p. 21, note 19, 
Précis Dalloz, 6e édition, 954 p.


There are hidden defects in buildings are dealt under article 1646-1 CCM.
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Abstract:
Background
The Mauritian society has been built on the atrocities of slavery. Its legacy is still embedded
in the Mauritian context even 184 years after its abolition, a reality which has been confirmed
by the Truth and Justice Commission (TJC).
It cannot be denied that Mauritius has made some progress compared to other colonies or
former colonies that have known slavery. The abolition of slavery for example is
commemorated through a bank holiday each year on 1st of February since 2001. The arrival of
the indentured labourers is also celebrated through a bank holiday on 2nd November every
year. Another major breakthrough has been the setting up of the TJC. The Commission has
submitted its report to the then Mauritian government containing 290 recommendations in
order to tackle the legacy left by slavery. On top of the recommendations, it has confirmed
that the descendants of slaves are still victimised. Independence has not contributed to its
complete eradication. On the other hand, the progress achieved has remained purely
symbolical.
The early1990s witnessed a rise in international claims to repair the crime of slavery. Those
claims were essentially from African-American groups in the US; the12-member Group of
Eminent Persons in Africa and West Indian thinkers leaving in France. In Mauritius, those
claims have been made just after independence. The result of those claims is that there have
been strong political oppositions to recognise and repair the crime of slavery.
Objectives
This contribution wishes to address the issue of repairing the legacy of slavery in the
Mauritian context through two objectives. The first objective consists of demonstrating that
the arguments put forward by the opponents of repairing the crime of slavery can be
overcome. Among the arguments against reparation are the temporal aspects when slavery
was in force in Mauritius as it was a legal activity; who can be considered as perpetrators;
how to identify the victims.
The second objective makes recommendations as to how the crime of slavery can be made.
The legal instrument that can be applied is the reparations regime which is provided by the
draft articles on state responsibility. This regime has inspired the application of transitional
justice.
Methodology
The study of slavery involves the use of multidisciplinary methods in order to understand this
phenomenon. The methodology used in this study involves the application of historiography
and a comparative approach applied in international law.
Findings
Reparation is the only solution left to address the legacy of slavery. Despite policies adopted
at the level of the state through the concept of welfare state, the Mauritian still lags behind in
terms of social inequalities. In this context, the TJC has made specific recommendations. It
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has recommended institutional and societal changes. It has laid a lot of emphasis on the
recognition of cultural rights.
Conclusion
The issue of reparation calls for a complete change in the Mauritian society. Once addressed
and solved, it can safely be concluded that slavery is something from the past.
Keywords: Reparation, Slavery, Legacy, Descendant of slaves, Public International Law
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Abstract:
Background and Purposes
Transacting at an arm’s length basis between related entities is a legal requirement in almost
all countries across the globe (Mooij and Liu, 2018). Mauritius has legislated section 75 of
the Income Tax Act 1995 to make it compulsory for Mauritius corporate bodies controlled by
non-residents of Mauritius to apply the arm’s length principle in transactions between related
parties. The underlying principle of the arm’s length standard emanates from the transfer
pricing legislation. In essence, a complete set of transfer pricing legislation requires
comprehensive provisions on transfer pricing methods, documentation requirements, penalties
and transfer pricing adjustments (Addo, Salia and Ali-Nakyea, 2017). However, in
Mauritius, no regulation or guidance exist with respect to information or documents that are
required to be kept by the relevant entities to evidence the determination of the arm’s length
price.
The aim of this study is three-fold, mainly to:
(a) discuss the principles adopted by, and the practical difficulties encountered by,
corporate bodies in Mauritius to evidence application of the arm’s length principle;
(b) comparatively assess the laws relating to documentation requirements for the arm’s
length principle in South Africa and the US; and
(c) suggest possible recommendations which may be of use to stakeholders in Mauritius
to counter difficulties faced by Mauritius bodies for evidencing the arm’s length price.
Methodology
The methodologies for the research are in essence comprised of the black letter approach
which will analyse the legal provisions relating to the laws in Mauritius, South Africa and the
US. A comparative analysis will be performed to find out the legal provisions relating to
documentation requirements in the laws of South Africa and the US. Finally, a minor
qualitative analysis is carried out in terms of interview to find out the practices of corporate
bodies in Mauritius regarding the application of the arm’s length principle.
Findings:
The paper aims at responding to the research objectives set out above. In particular, it is
suggested that Mauritius government should consider legislating the minimum requirement
with respect to document or information to be kept and maintained for Mauritius companies
to demonstrate the determination of the arm’s length price.
In the absence of legal provision on the application of the arm’s length principle, future scope
of research may focus on the methods adopted by Mauritius corporates to calculate the arm’s
length price. An analysis can then be made as to whether it is necessary to legislate the
methods of calculation with the view of avoiding any uncertainty or ambiguity.
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 the tax legislation in Mauritius on the
need to keep documents for transfer pricing purposes. The study is carried out with the aim of
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combining a large amount of empirical, theoretical and factual information that can be of use
to various stakeholders in the corporate sector and not only to academics.
Keywords: Section 75 of Mauritius Income Tax Act, documentation requirements for arm’s
length principle in Mauritius, documents to evidence the arm’s length price.
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Abstract:
Today, bluntly stating that climate change is the most dangerous scourge affecting humanity
would simply not be considered as an overstatement. Climate change is now responsible for
throwing our natural systems out of balance and to often-catastrophic effects. For us, this
means “events like torrential rains, floods, heatwaves, hurricanes, the polar vortex and
droughts are becoming more frequent and/or more intense” (The Climate Reality Project,
2017). It is important to consider the plight of Small Island Developing States (SIDS) in
coping with the devastating effects of climate change. SIDS are considered as a ‘special’ case
in the climate change movement. Article 8 of the Paris Agreement recognizes the importance
of “averting, minimizing and addressing loss and damage” (Article 8, para. 1, Paris
Agreement, 2015) through the novel but unpopular concept of Loss and Damage (L&D). The
L&D concept is important as an academic, environmental, economic, and legal principle. It
means that vulnerable countries such as SIDS and Least Developing Countries (LCDs), which
have contributed less to the degradation in the climate, and are the most badly affected by the
impacts of climate change, should be compensated for the loss and damage. Therefore under
Article 8 of the Paris Agreement, for vulnerable countries engaged in the issue, the standalone
representation of loss and damage in the Agreement and the creation of a long-term institution
for dealing with the issue both represent major progress, is a welcome development in the
complex web of climate negotiations since 2013.
The aims and objectives of this paper are to assess the enforcement of the L&D principle, not
only from a diplomatic point of view but from a legal perspective, if state parties to the
UNFCCC, especially those whose future is more jeopardized by the dire consequences of
climate change, are to successfully rely on the provisions of Article 8 to demand effective
support from the richer, more technologically advanced and developed countries; provide a
critical assessment and evaluation of the L & D concept, including Article 8 of the Paris
Agreement and how the latter can gain the status of a legal enforceable principle under public
international law; delve into determining how L& D as a principle can be powerfully,
persuasively and aptly leveraged as a tool of climate change diplomacy for SIDS; and
establish the L & D principle as a fundamental component of climate justice and climate
equity.
This paper contributes to move forward the hitherto very scarce literature on the subject of
loss and damage through a study of climate change diplomacy and where L&D fits in that
rapidly evolving area. It gives an overview of recommendations on how developed nations,
especially SIDS, have a role in implementing the L&D principle; provides an evaluation of
the relationship between L&D and the Principle of Common but Differentiated Principle
(CBDR); gives an assessment of Article 8 of the Paris Agreement and whether this provision
has enough teeth; and finally provides an in-depth analysis of the L&D concept from a legal
perspective, especially as a form of reparation under international law.
Keywords: Loss and Damage, Small Island Developing Change, Climate Change Policy
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Abstract:
Background
A workplace is a place where majority of workers earn their living. Nowadays, with the
evolution of technology, new forms of hazards (Chemical, Electrical and so on) are being
noted. Basically, a workplace has numerous hazards which are the concern of one and all.
Sometimes, there is also the presence of third parties in any workplace such as customers,
young persons, visitors and so on, making them prone to these hazards. It can also be said that
not all persons in this environment will have same level of knowledge concerning safety and
health hazards. Thus, to eliminate any occupational safety and health risks in any
organization, new approaches are being adopted. In Mauritius, the main piece of legislation is
The Occupational Safety, Health and Welfare Act 1988 that has been repealed and replaced
actually by The Occupational Safety and Health Act 2005 (OSHA 2005). Health and Safety
regulations are important at work as there are more injuries and less hygiene and safety at
work. The injuries are caused by a number of factors and the severity of an injury can be nonfatal or even fatal.
Research Objectives
Through an expert and non-expert evidence, this research aimed to provide relevant legal
issues pertaining to safety regulations on the workplace to avoid accidents and to provide
more and better awareness to prepare workers and citizens for the future on the workplace.
The Duties of employers, Onus of Proof, the Risk Assessment Process and 'Safety &
Machinery' have been scrutinised and analysed.
Significance of the Study
The OSHA 2005 has brought many changes in our local system. Both the private and the
public sector are duly responsible for its genuine compliance. In addition, it is also of
paramount importance to take note that our sources of law are borrowed from both English
Law and French Law. This empirical research regarding Expert and Non-Expert Evidence
Related to Safety on the Workplace has shown to what extent employers and employees may
collaborate for better efficiency or even increasing effectiveness at work. Reference has been
made to various law cases with the objective of increasing the understanding of safety at
work. Further recommendations would be to consider the strict application of an Occupational
Safety and Health Management System (OSHMS) at each place of work. Guidelines of this
manual have already been set out by the Ministry of Labour, Industrial Relations and
Employment. Its aim is to allow an organisation to identify and control its safety and health
risks, reduce accidents at work and improve performance.
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It has been set out in such a way to form part of the management system of an enterprise. It
also makes reference to preventive and corrective action and performance review. It is a
crucial element.

Keywords: safety on the workplace, risks management, expert evidence and occupational and
health management system
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Abstract:
Background and Purposes
The level of obesity across the globe is on the rise and this is evidenced by the recent World
Health Organisation’s (WHO) estimate of an increase in the worldwide prevalence of obesity
which has nearly tripled between 1975 and 2018. Mauritius has a high rate of obesity which is
evidenced by the Non-Communicable Diseases (NCD) report of 2016 indicating that around
54.2% of the participants are obese. One amongst the main causes of obesity is a high level of
sugar consumption. In this regard, a number of policies are being undertaken by the Mauritius
government one amongst which is the imposition of an excise duty on sugar.
Furthermore, the study will focus on consumption of some products that are considered to be
unhealthy. For instance, while the WHO recommends a level of sodium chloride intake of less
than 5 grams (1 tablespoon) per day to reduce blood pressure and cardio-vascular diseases, a
study conducted by the Ministry of Health and Quality of Life in 2012 reveals that the
standardized mean salt intake was around 7.9 grams daily, which is far beyond the WHO’s
recommendations. Also, an excessive consumption of fat promotes NCD among the
population. While the recommended level of fat consumption is between 44 grams to 77
grams for an intake of 2,000 calories per day, a past study conducted on a target population of
344 children shows that the majority of children consumes more than the recommended fat
intake in Mauritius.
Hence, the aim of this study is four-fold, mainly to:
(a) analyse the effectiveness of the three cents of excise duty per gram of sugar on the
Mauritius population consumption patterns;
(b) assess the likely impact of a food tax in Mauritius imposed on fatty or salty foods that
are considered unhealthy;
(c) analyse the laws relating to unhealthy food taxes in Hungary; and
(d) suggest possible recommendations which may be of use to stakeholders in Mauritius
to combat obesity problem.
Methodology
In order to respond to the research questions, this study will adopt both the quantitative and
qualitative research methodologies. For the empirical analysis, a survey questionnaire will be
used to investigate the target population comprised of 200 Mauritius citizens aged between 18
to 60 years old. Their perceptions on the impact of the sugar excise tax and on the change in
their consumption pattern if a tax is imposed on salt and fat in Mauritius will be assessed. The
qualitative analysis will adopt the black letter approach by analysing the taxation laws of
Hungary who has successfully implemented an unhealthy food tax on high levels of fat, sugar
and salt. This is imperative to suggest possible recommendations from laws of Hungary for
Mauritius stakeholders. In essence, the relevant legislation, case laws, books and reports will
be examined.
Findings
The paper aims at responding to the research questions set out above. In particular, various
studies across the globe shows that the consumption of salt, sugar and fat is on the rise and
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Mauritius is of no exception. However, it is necessary to limit the intake of such products
since an excess consumption will lead to an increase in NCD. Consequently, it is advisable
that Mauritius enacts a specific Public Health Product Tax Act as Hungary has done
previously in order to promote healthy eating habits among the Mauritius population.
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 legislation on unhealthy products in
Mauritius. The study is carried out with the aim of combining a large amount of empirical,
theoretical and factual information that can be of use to various stakeholders in the food and
medical sector and not only to academics.
Keywords: Fat consumption in Mauritius, Sugar excise duty, Tax on Salt in Mauritius, Salt
consumption in Mauritius, Sugar consumption in Mauritius.
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Abstract:
Background
The UN Committee on the Elimination of Racial Discrimination in its February – March 2013
report has made the following observations on political representation in the Republic of
Mauritius:
“The Committee regrets that it has not been given information about the representation of
each community in the State party’s political bodies. Moreover, the Committee notes that the
State party intends to engage in a process of review of its electoral systems with the view to
achieving a ‘more equitable system which promotes nation building and provides for better
representation of women.’”
In 2014, the Constitution (Declaration of Community) (Temporary Provisions) Act 2014 was
enacted by the National Assembly. Its legal implication was that candidates were allowed not
to declare to which community they belong to on their nomination paper for the 2014 general
elections only.
In September 2018, the Government has come up with four proposals to amend the Mauritian
electoral system in order to eliminate declaration of community at general elections.
The proposals are as follows: to introduce a dose of proportional representation (PR) at the
National Assembly, allocation of additional seats [Best Loser System (BLS)] to do away with
the mandatory declaration of community, guaranteeing better women representation and antidefection measures in case of PR and BLS.
For these proposals to be legally implemented, three quarter of the majority of House is
needed. Due to disagreements between the majority and opposition, the proposals have been
set to be debated at the next sitting.
Objectives
This paper has two objectives. The first objective assesses the validity of those proposals
namely the doing away of mandatory declaration of community in the Mauritian context. The
Truth and Justice Commission (TJC) in its report in November 2011 has recommended
that a review of the present electoral boundaries must be undertaken in order to ensure the
better representation of ethnic minorities. It has come to the conclusion that underrepresentation of ethnic minorities at the level of Parliament and Cabinet is a cause of
frustration and may lead to political instability. The abolition of the Best Loser System should
only be envisaged in the context of an overall review of the Constitution which would ensure
a fair and equal representation of ethnic minorities. In other words the doing away of the
mandatory declaration of community is not going to guaranty equal representation of ethnic
minorities.
The second objective is to make recommendations as to how to ethnic minorities should bring
equal representation. The UN Committee on the Elimination of Racial Discrimination in
its February – March 2013 report has made the following recommendation, “The
Committee recommends that the State party ensure that the new electoral addresses obstacles
to the participation in political life by, and adequate representation of ethnic groups. The
Committee requests the State party to include in its next periodic report information on the
189

Research Week 2019
representation of each ethnic group in the various appointed and elected public bodies,
including also details about the participation of women.”
Methodology
The literature on reforming the Mauritian electoral system is rich as it is an exercise that has
been carried out at both international and national level. A study of those reports will be used
as a researching tool.
Findings
The reform of the electoral system in the Mauritian context must be carried out as it does not
tally with Mauritian reality. One example is that the census used to appoint the BLS
candidates dates back to the 1972 census which is long overdue. The population has increased
and thus an impact on the ethnic minorities in Mauritius.
As per the Constitution, the appointing of the BLS candidates is carried as per paragraph 4 of
schedule 3 of the Constitution. But the reality is that it is also used for other purposes. The
reform of the electoral boundaries must be carried out.
Conclusion
This subject has demonstrated that there needs to be an electoral reform reflecting Mauritian
reality.
Keywords: Electoral reform, declaration of community and ethnicity
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Abstract:
Blockchain Technology has been presented as a disruptive technology the impact of which
has been compared to the impact of the Internet. The market infrastructure offered by
Blockchain Technology has the potential to change the way transactions are conducted and
recorded. Its transformative nature, especially with the advent of ‘smart contracts’ which
automatically execute coded contractual terms without requiring the services of a law
practitioner and the traditional remedies to secure enforcement of contractual obligations is
likely to change the legal environment in the future. The objectives of the study are to identify
the new infrastructure set out by ‘smart contracts’ and their impact on the current legal
framework.
Through extensive study of literature, we aim to assess the relationship of smart contracts
with the existing legal framework and identify required changes in the legal framework. It is
trite law that the primary goal of interpretation of a contract is to identify the intention of the
parties, therefore, in addition to the mandatory elements to constitute a legally valid contract;
consent, capacity, object and cause; the relational aspect of a contract will also fall within the
scope of this study. Smart contracts are defined as agreements wherein execution is
automated, usually by computers. Such contracts are designed to ensure performance without
recourse to the courts. One example of a smart contract is the vending machine. If the
machine is operating properly and money is inserted into the machine, then a contract for sale
will be executed automatically.
In programming language, when a particular input is given, the programmed output will
always be the same. This means that smart contacts must be drafted using precise language
readable by computers while at the same time capture the intention of the parties. Most of the
time, contracts are not straightforward because they contain legal concepts such as “good
faith” and “negligence” that are difficult to translate into computer language. These concepts
give contracting parties flexibility in respect of certain obligations by not specifically
determining in advance exactly what those obligations entail. Translating legal contracts into
code as self-executing programs would mean losing much of the functionality of traditional
legal language.
While the veil of incorporation of a company can be lifted under certain circumstances, the
question one may legitimately ask is whether the developers of smart contracts can be
prosecuted with the existence of legal disclaimers. In the United States, there are indications
that code developers could be prosecuted if they can reasonably foresee, at the time they
created the code, that it would likely be used by U.S. persons in a manner which will violate
the Commodity and Futures Trading Commission regulations. The question one may
legitimately ask is whether such offences should be considered as strict liability offences or
not.
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It is the objective of Blockchain Technology and its components like smart contracts to
reduce the role of intermediaries. However, the challenges ahead are numerous and will create
emerging fields and novel questions of law.
Keywords: Blockchain, Smart Contracts, Contract Law
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Abstract:
One of the millennium goals is to eradicate poverty worldwide including Mauritius and is a
major concern when it comes to achieve a national minimum wage in Mauritius. The
Government recently came with The National Wage Consultative Council Act 2016 (Act No. 6
of 2016) empowering the National Remuneration Board, under Section 91 of Employment
Relations Act 2008 (Act 32/2008), to propose any adjustment of wages in the remuneration
regulations following the implementation of the national minimum wage with a view to bring
any necessary wage-relativity adjustments following disruption which arose with the
application of the National Minimum Wage Regulations 2017. With a national minimum
wage, the Government of Mauritius aimed to pave the way for the future for a ‘‘better
Mauritius’’ so that people, who are still below the ladder of the socio-economic of Mauritius,
may still catch up the train for progress, development and the well-being of its citizens.
However, would a national minimum wage be efficient in terms of eradication of poverty and
to reflect to what extent the Republic of Mauritius is close to become a developed country
where its citizens has now a minimum standard of living ? Therefore, to answer these
pertinent legal issues, the respected co-authors in a contextualised approach explained to what
extent a national minimum wage in Mauritius would, inter alia, probably achieve a modeled
standard of living in Mauritius as per the following enlightened objectives, expected results
and impact in a country despite economic constraints but Mauritius remains still a sustainable
Welfare State.
Objectives of the Research.
x To bring together civil society actors and academics working on issues of a national
minimum wage and determination both in Mauritius and African countries to explore
how to address capacity gaps and making connections in the region on engagement on
national minimum wage debates.
x To scope minimum wage regimes and issues of wage poverty and inequality in the
region.
x To establish regional collaboration on issues and strategies of regulatory reform, policy
development and collaborate on issues of regulatory reform or policy development and
national wage minimum wages at a national level.
Results or Expected Results.
x To influence national minimum wage discourse and research agenda to champion
economic justice and to support worker struggles for a living wage.
x The current situation and what is being advocated for the future?
x What is being done by labour in the region on addressing minimum wage regimes?
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Impact of the Minimum National Wage in Labour and Employment Law. The respected
authors would made an attempt to solve questions such as, inter alia,: would the
implementation of the national minimum wage have an important impact on inflation in wage
setting, what would be the role of trade unions in setting the wages sectorally and nationally
or would a national minimum wage undermine collective bargaining?
Keywords: national minimum wage, living wage, social economic impact, social justice
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Abstract:
Most people experience a certain level of fear and discomfort in a healthcare setting, with
varying degrees of severity (Kadens and Herms, 2015). While patient fear can be considered
as a normal and acceptable phenomenon due to the serious nature of the services involved, the
fact remains that it is still an aspect of care that is being neglected by healthcare providers. As
a result, the responsibility for managing same fear is also being disregarded.
The primary aim of this research was therefore to obtain a good understanding of patient fear
and the factors that could possibly trigger this phenomenon in Mauritian`s healthcare settings.
In order to achieve this aim, three objectives were set: firstly, to expose the major factors
which directly or indirectly trigger patient fear in Mauritian healthcare settings; secondly, to
assess fear-related behaviors throughout the healthcare service delivery and thirdly, to
determine the right measures, attitudes and behaviors for healthcare providers to adopt in
order to efficiently manage patient fear.
A mixed-methods approach was considered to fulfilling the research aim. Firstly an
exploratory study consisting of two phases was conducted which involved unstructured face
to face interviews, focus group discussions and overt observations in four private healthcare
organizations. Secondly a pilot study was conducted to test the effectiveness of a semistructured questionnaire that was developed in an effort to quantify all relevant qualitative
data, including those associated to patient fear, which was obtained during the exploratory
study. Thirdly and lastly the main study was undertaken by conducting a survey among
healthcare customers which assessed experiences in being exposed to private healthcare
services in Mauritius using a digital version of the questionnaire that was previously piloted.
The data collection was performed using online means including email, social media and
mobile instant messaging applications. Participants 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.
Based on the results of this study, patient fear was found to be a reality and an underestimated
aspect of care in Mauritian private healthcare settings. The major factors that were found to
cause patient fear are the inability of the patient to feel comfortable and reassured throughout
the care process, all things that may not be understood by the patient such as the medical
diagnosis or medical procedure, the attitude of staff when providing care, the possibility of
medical errors occurring, the risks associated to the treatment, the reliability of the treatment,
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the cost of the treatment and the treatment outcome among others. Properly knowing and
understanding those factors were found to be crucial in effectively managing and reducing
patient fear. However interestingly, it was also found that at times patient fear was voluntarily
triggered or aggravated by private physicians during diagnosis or treatment in an attempt to
indirectly force patients to purchase more services, thus increasing profit. Consequently, other
important aspects of care such as patient trust and patient compliance were found to be
adversely affected. Although understanding and managing patient fear is very important,
maintaining a patient-centric approach in doing so is as important to ensure that the best
measures to eliminate or at least decrease the occurrence of fear in patients throughout the
health care delivery can be determined and applied thus optimizing the patient experience and
treatment outcome.
Keywords: Patient fear, Private healthcare, Mauritius
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Abstract:
The tourism industry has shown an increase in activity within the 21st century. This growth is
viewed as purposive and favorable for many island destinations as tourism is viewed as an
important pillar of the economy. However, fierce competition occurs amongst island
destinations as they have similar features to capitalise on. It is observed that online presence
is key to island destination marketers with an attempt to create awareness on their offerings.
Increasingly, research in the tourism industry has been focusing on social media marketing.
The objective of this study is therefore to shed light on the rationale of using social media
marketing for island destinations; precisely Mauritius as an island destination.
As opposed to traditional marketing which involves one form of communication to many
users, social media marketing has a different impact on consumers. The idea of such
marketing involves the marketing presence of a destination on various platforms which
reaches many consumers at one go. Moreover, the benefit of social media marketing is that it
enables engagement amongst consumers and drives the authenticity of a destination. The user
generated content often matches with firm created content online which increases the trust
towards a particular destination, minimizes the consumption risks and influences the
consumer decision making process positively. The objectives for most destination marketers
are fourfold; firstly, social media marketing motivate prospective customers to engage with
the destination. This allows destination marketers to collect relevant information pertaining to
the needs and wants of prospects about their destination. Mauritius for example has an online
presence and various stakeholders of the tourism industry are present on platforms such as
Facebook, Twitter, Instagram and YouTube. Prospective customers show their interest by
posting comments on these communities. As a whole, destination marketers can collect data
and filter the needs and wants of such customers while interacting on social media. Secondly,
the use of social media marketing aids destination marketers to assess the relevant
competitors that customers would turn to as an alternative. The idea of engaging with
customers on social media allows destination marketers to prioritise their competitors through
discussions. As part of their social media marketing campaigns, data can be collected on key
competitors and their appeal factors. These can help marketers frame their strategies to
retaliate the competitors’ offerings. Destination marketers in Mauritius can benchmark
feedback obtained from their communities to that of their competitors as a mean to assess
competitiveness. Thirdly, the filtering of likes and comments on social media allows
destination marketers to further enhance the tourist’s consumption experience. It is
customary that online users would rate their consumption experiences and generating valuable
feedback to destination marketers online. These are viewed as powerful feedback which can
be turned into opportunities to improve the consumption experience of future customers.
Destination marketers of Mauritius could thus listen to its customer voice and eventually
amplify the services to better satisfy customer expectations. Finally, social media marketing
helps to encourage customers to be advocates of the destination. Firm related social media
communication continuously reminds customers of their positive experiences. This occurs
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through posting of information on the community platforms which stirs memories and trigger
the want to revisit the destination again. Social platforms also allow customers to repost
information in line with their previous visits to the destination. This increases the visibility of
the destination towards potential customers online. Furthermore, online recommendations are
viewed as authentic and trustworthy by the community members as it is further supported by
customers who had the same experience at the destination. The local hotel industry platforms
engage with customers by posting key features of their offerings. This generated further
discussion between prospects and advocates online triggering future purchase motivations.
Therefore, it can be concluded that social media marketing is key to island destinations like
Mauritius. The increased competitiveness for island destinations can be reflected through the
adoption of social media marketing strategies as opposed to traditional marketing techniques.
Keywords:
Marketing

Destination Marketing, competitiveness, Island destinations, Social Media
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Abstract:
The textile industry is considered as the backbone of the Mauritius Export Processing Zone
(EPZ). However, export oriented SME’s operating in this sector are now facing fierce
competition from low cost producing countries due to shrinking trade barriers. In fact, finding
customers for exports was identified as a key challenge for these SME’s. Nevertheless,
SME’s are being offered an array of opportunities with the emergence of social media.
According to Damian and Calvin (2009, P.152), social media refers to “web-based software
and services that allow users to come together online and exchange, discuss, communicate
and participate in any form of social interaction. That interaction can encompass text, audio,
images, video and other media.” SME’s can indeed reach a greater number of consumers by
using social media which involves minimal costs (Derham et al. 2011) as compared to
traditional marketing methods.
The ability of SME’s to use social media is therefore an area which requires further research
as little is known about it (Cesaroni and Consoli, 2015).This empirical research was thus
performed with the main aim to ascertain the marketing purposes for which social media can
be used, examine the potential benefits and challenges associated with such use, and identify
the determinants which influence its use by local SME’s. As a result of the findings derived, a
greater number of SME’s can be encouraged to reach a greater number of consumers by using
social media as a marketing tool to eventually increase their exports.
A survey was therefore undertaken and a questionnaire was distributed to export oriented
SME’s operating in the textile industry of Mauritius. Out of 100 questionnaires administered,
56 were received. An analysis of primary data collected revealed that SME’s are aware that
social media can be used as a marketing tool to attract new customers, promote their brand
online, build relationship and receive feedback from customers. However, some SMEs did not
benefit from an improved brand visibility or an increase in number of customers while some
were neutral as to whether social media can increase the number of sales transactions of their
brand. This might be the result of no appropriate measures of return on investment, as agreed
upon by the majority of SMEs. Moreover, a great deal of SME’s supported the fact that
negative feedback on social media might cause damage to the firm’s reputation and it also
entails trust, privacy and security issues. On the other hand, social media was found as a costeffective marketing tool but it required a big investment in terms of time and concurrently,
staff are distracted and lose focus on their main duties.
However, it can be also argued that some SME’s are just following the trend by just having a
mere social presence but to trigger the potential benefits, they should exploit such a tool
wisely. Therefore, by knowing how to exploit the interactive features of social media, SMEs
can better connect with customers. They may thus incorporate its use in their strategy, values
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and beliefs so that it is compatible with their business practices. SME’s should therefore be
encouraged to be more innovative by adopting technologies such as social media where they
can gain a better understanding of the market and its consumers. Findings from the survey
furthermore revealed that compatibility, interactivity, cost-effectiveness and organisational
innovativeness acted as determinants of social media usage by SME’s.
Based on the findings of the study, several recommendations were made in order to prompt
the use of social media by SME’s. At the level of policy makers, recommendations comprised
of providing training to SME’s, positioning SME Mauritius as a focal point, placement of
tech-savvy graduates in SME’s and providing SME’s with incentives to be more innovative.
On the other hand, recommendations at the level of SME’s consisted of defining strategies,
guidelines and resources as well as to be regularly involved in social media activities so as to
engage consumers. In order to be able to compete in the global arena, export oriented
Mauritian SME’s operating in the textile sector should therefore reinvent themselves.
Keywords: Social media, SME’s, Textile Industry

200

Research Week 2019
Integrating Technical Quality for Measuring Service Quality in Fitness Centers and
Application of QFD for Continuous Improvement Initiatives
N. B. Teeluckdharry1*, V. Teeroovengadum2 and A. Seebaluck3

*

1

Department of Management, Faculty of Law and Management, University of Mauritius,
Réduit, Mauritius (Ǥ ͳ̷ǤǤ Ǥ)

2

Department of Management, Faculty of Law and Management, University of Mauritius
(v.teeroovengadum@uom.ac.mu)

3

Department of Management, Faculty of Law and Management, University of Mauritius
(ak.seebaluck@uom.ac.mu)

Corresponding Author. E-mail: noorjahan.teeluckdharry1@umail.uom.ac.mu) / +230-8105305

Abstract:
As a result of growing competition and increased customer expectations, service quality has
been identified as a key factor in building a competitive advantage in the service industry
(Kim and Kim 1995; Alexendris et al. 2001; ) .While quality and quantity of fitness clubs
have witnessed a substantial growth (Talley 2008) the sustainability of income from the
customers is constantly a problem as the sector is plagued by a high dropout rate (McCarty
2007) with an average retention of 40–50% in a given year (IHRSA, 2013), slow growth rates
and significant fluctuations in customer demand (Buckworth and Dishman, 2002; Ferrand et
al.., 2010). The increasing numbers of fitness centres across the island of Mauritius in the past
decade, has made the local fitness industry into a highly competitive one. Despite the
intensive continuous works published on this subject in terms of definitions,
conceptualizations, measurements and data analysis (Roy et al. 2015) service quality remains
possibly one of the most debated, controversial and inconclusive topics in marketing literature
(Brady and Cronin, 2001; Bai et al. 2008) and with the continual fundamental change in
which service is being delivered and experienced, the “need for new service-related
knowledge have never been greater.” (Parasuraman et al., 2015).
In the absence of consensus pertaining to which the dimensions or factors are of greatest
importance in fitness centers/ gyms context (Lam and Ocker, 2004; Lagrosen and Lagrosen ,
2007) this study endeavours to provide a critical review of existing models for measuring the
quality of services provided by fitness centers.
A literature search was carried out in order to understand how service quality is
conceptualized in the recreational sport industry. The database searches revealed two generic
service quality scales applicable to the sector under study along with twelve other industryspecific ones which have developed. Ten out of twelve service quality scales focalized on the
functional quality (e.g. physical environment, instructor and personnel quality, interaction
quality, program quality etc.) adopting the American perspective, with little attention to
technical quality i.e., the participants' perceptions of the consequence of their exercise
participation evaluated against the expected positive physiological and psychological
outcomes such as improved fitness, skill mastery, positive social interaction and gratification
Ko and Pasture (2004) albeit the two remaining (Alexandris et al., 2004; Ko and Pastore,
2005).
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While the functional quality is essential, the importance of the technical (outcome) quality
and its contribution to add value to the overall service quality cannot be undermined.
Avourdiadou and Theodorakis (2014) established the dynamic nature of the fitness services
customers’ quality requirements and service evaluation as consumptions stage progress
(Dagger and Sweeney, 2007) with their attention shifting from functional quality to outcome
quality over time and with experience with the service (in line with findings of Falk et al.,
2010). The functional quality might be crucial for novice customers but it is the outcome
quality which is a differentiating factor in the retention of the existing members. Much efforts
are being put in retaining existing customers, but if they are being offered the same treatment
as novice members, they are prone to stop using the service (Dishman and Buckworth 2004).
Since for diagnostic purposes, service quality should be measured on a dimensional level as
opposed to an overall evaluation (Dabholkar et al.. 2000), the development of an apt and
comprehensive scale for measurement of service quality is of prime importance for effective
managerial strategies.
Keywords: Service quality, fitness centers, Research Week, University of Mauritius
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Abstract:
The internet has grown considerably in the past decade which brought along innovation and
new ways of doing business. Social media has become the most popular communication tool
for both service providers and consumers. Service providers see social media as a marketing
channel to increase service usage among current and potential customers. It has been
established that social media information has a strong influence on consumers’ service quality
perceptions and their intent to consume it (Ha and Lee, 2018). Part of social media consist of
online reviews which has been growing rapidly. Over the years, a lot of online businesses
have implemented as key features on their platform the ability for their users to leave and
interact with online reviews. These include facebook.com, goodreads.com, tripadvisor.com,
ebay.com, amazon.com, Alibaba.com among others. Given the increasing prominence of
online reviews as a marketing tool and their rising influence on marketing outcomes, many
studies have sought to better understand its conceptualization, measurement and prediction of
its outcomes.
Despite the substantial amount of literature already available on the topic, there are still some
persisting issues and knowledge gaps. We are still questioning whether what we see and read
online is trustworthy, effective and helpful. In view of further clarifying the existing gaps in
the literature, it was deemed worthwhile to systematically and critically review the existing
literature in the context of online reviews. Some areas which necessitate further research
relate to whether reviews are perceived as trustworthy and whether all type of reviews are
equal or some are held in greater esteem than others by consumers due to certain
characteristics such as text length, emotionality or pictorial elements being present in the
reviews. Certain elements such as trust (also referred as credibility) and emotions have been a
recurrent theme in many research works done within the context of online review each time
reinforcing just how important they are as factors. As such, a systematic review of those
elements shall be done in order to analyze the current literature and identify the main themes
of discussion among researchers in this field.
This research is also of high contextual relevance given that in the field of tourism, online
reviews have massive hold. By nature, tourists are only able to have a taste of the actual
experience once they have made their choice hence, they have to rely on cues available such
as reviews on the internet. Mauritius a country whose economy is driven in large part via
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tourism is no exception (Statistics Mauritius, 2018). It is worthwhile to study and understand
the impact that online reviews have on the Mauritian hospitality industry. The study will also
offer very practical implications; it will help businesses identify the elements in reviews that
make them trustworthy and effective. It shall ultimately be able to help predict behaviour
based on elements present in the review.
Keywords: Research Week, University of Mauritius, Online, Reviews, Digital, Marketing,
Social Media, Tourism
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Abstract:
Organisations are putting a lot of emphasis on the development of human capital by investing
massively in the training and development of employees, with the main expectation from
being to enhance employees’ skills, knowledge and performance which will ultimately
improve organizational performance. However they find that the actual results are lower than
anticipated, fueling a love/hate relationship towards training and development. This raises the
question of whether employees apply the acquired skills and knowledge from training on the
job. Thus, the lack of training impact could be due to an ineffective learning/training transfer
system in organisations. Hence, there is a need for strategies to improve learning/training
transfer in the workplace. The Government of Mauritius, through Civil Service College
Mauritius, has been promoting the training and development of civil servants, to improve
their skills and knowledge towards enhancing the services delivered to the citizens of
Mauritius. As such, the aim of this study is to determine whether learning transfer takes place
in the Mauritian Civil Service by identifying the strategies for developing an effective
learning transfer system which would generate positive learning transfer outcomes.
Based on the theoretical perspectives from different authors about the factors affecting
learning transfer, the following key elements have been identified, namely trainee
characteristics, trainee motivation, trainee ability and work environment. However, it is
equally important to determine the strategies which would build a better learning transfer
system to ensure that learning/training transfer takes place in organisations. These strategies
have been clustered as trainee characteristics, motivation, training programme and work
environment. Also to ensure effective learning transfer, the barriers to learning transfer which
can exist before, during and after the learning event, should be identified and eliminated. The
common barriers have been identified as trainee attributes, motivation factors, training factors
and post training environment factors (Renta-Davids et al. 2014; Kim and Callahan, 2012;
Burke and Hutchins, 2007; Holton, 2005; Kontoghiorghes, 2004; Holton and Baldwin, 2003;
Donovan et al. 2001; Baldwin and Ford, 1988).
Hypotheses were generated to uncover the relationships among the learning/training transfer
strategies, learning transfer system, barriers to learning transfer and learning/training transfer
outcomes A questionnaire was designed in line with the research objectives and literature, and
data was collected among the employees of Registrar General’s Department, where a
stratified sample of 81 employees was chosen. The data collected was analysed through the
SPSS software 16 using descriptive statistics and by conducting correlation and regression for
hypothesis testing.
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The results from the analysis revealed that learning transfer strategies impact on the learning
transfer system dimensions. It was also discovered that the learning transfer system
dimensions impact on the learning/training transfer outcomes. Furthermore, the study also
found that barriers to learning transfer impact on learning/training transfer outcomes. In light
of the results obtained from the data analysis, it was recommended that the Registrar
General’s Department make use of extrinsic motivation elements, encourage briefings
between trainees and supervisors, promote learning culture and eliminate potential barriers to
learning transfer to allow learning/training transfer to take place in the organization.
Moreover, for better learning transfer outcomes, it was recommended to emphasise more on
the motivation to learn and transfer dimensions.
This study has shed some light on the prevailing learning/training transfer system and
strategies in the Mauritian public sector. Although the study focused on the Registrar
General’s Department, researchers and scholars can use it as a stepping stone to address
future studies about learning/training transfer in public organisations.
Keywords: Learning, Training, Learning transfer system, Learning transfer strategies,
Learning transfer outcomes.
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Abstract:
Tertiary education institutions around the world are experiencing a lot of changes and
operating in a competitive environment, very scarce in resources (Curran et al., 2017). The
tertiary landscape of Mauritius has undergone a huge transformation since its independence
and it is the vision of the government to transform the island into a knowledge-based
economy by 2025. The tertiary education being people intensive, there is a need to keep
employees engaged at work (Barron et al., 2014). Literature is rich in explaining the
relationship between work engagement and organizational performance (Anitha, 2014).
Moreover, today’s workplace is characterized with age diverse employees working side by
side and this diversity adds to the complexity of managing and engaging human resources in
the tertiary education sector also (Barron et al., 2014).
There are some studies that have looked at work engagement through the lens of generational
diversity in the service sector, namely the tourism sector. For example, Park and Gursoy
(2012) through a study of generational effects on work engagement involving US hospitality
employees found that levels of work engagement significantly differ depending on the
generational membership of the employees and that the effects of work engagement on
turnover intention were moderated by generational differences. However, studies on how the
experience of work engagement differs by generation in the tertiary education sector are
scant. Generational diversity has been studied from various angles, for example, from a
sociological or psychological perspective. However, more research from a management and
human resource perspective is still needed to better understand the effects of generational
diversity at the workplace, especially in the tertiary education sector (Cogin, 2012). Moreover
there is a dearth of literature on generational diversity in the tertiary education sector of
developing countries like Mauritius, a SIDS, in the sub suharan African region.
The purpose of this study is to understand how the multigenerational talent pool in the tertiary
education sector of Mauritius experience work engagement and explore whether it differs by
generation. A qualitative approach will be adopted, whereby in depth interviews will be
conducted to focus on the experiences of being engaged at work. Employees working in the
tertiary education sector of Mauritius will be part of the sample.
It is expected that this study will add to the existing literature of generational diversity and
work engagement in the tertiary education sector since it extends the applicability of the
generation concept from a talent management perspective. Furthermore most studies on
generational diversity and work engagement adopted a positivist approach (Bailey et al.,
2017) and this study, will embrace, an interpretivist approach. Hence more in-depth insights
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on the work engagement of the multigenerational pool in the tertiary education sector will be
obtained. The main significant contribution of this study is through the use of the qualitative
approach to work engagement that will provide deep insights about the contextual aspects of
work engagement as well as insights about generational differences, if any. Moreover it will
add more empirical evidence to the limited studies on developing countries like Mauritius, a
small island development state(SIDs) in the sub Saharan Africa region. The findings of this
study will be of great assistance to university administrators in the development of talent
attraction, engagement and retention strategies across the multigenerational talent pool.
Keywords: Multi-generational talent pool, Tertiary education sector, work engagement,
Mauritius
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Abstract:
Despite all the numerous programs set up by the government to boost the field of women
entrepreneurs, they are still faced with challenges at the start-up phase of their business. An
attempt is made to explain why male and female business owners differ in the
entrepreneurship field using a sample of small and medium enterprises. The research
empirically examines the differences in level of education, mode of finance, attitude against
debt and other characteristics of female and male entrepreneurs to analyse and control the
factors which engender these difficulties.
Keywords: Small and Medium Enterprises, Women Entrepreneurs, Challenges, Mauritius
1. Introduction
In Mauritius, entrepreneurship has witnessed a historic evolution, with its capacity to take part
in the country’s economic progress first appreciated in the 1970s. The government together
with the private sector are acknowledging and encouraging the entrepreneurial sector to allow
the SMEs to re-invest their earnings. However, entrepreneurs still have limited access to these
financial and non-financial supports. Not only does it make sense to address these challenges
so that women entrepreneurs can succeed in this field, but encouraging entrepreneurship is
also a great way to combat unemployment. The traditional job market is already highly
saturated, moreover there is often a mismatch between the opportunities and the skills
graduates have. Governmental and non-governmental organisations should help women
entrepreneurs to develop their abilities to recognise opportunities and give them the tools to
capitalise on those opportunities so as to empower them to create their own jobs and
ultimately hire others through programs and courses. Diaz-Garcia et al. (2016) found that
even though many developing countries are experiencing a high rate of women
entrepreneurship, inadequate credit is given to their participation and the hurdles are ignored.
2. Methodology
The study uses a survey based approach which was conducted to a representative sample (n=
384) of 237 men and 104 women and an informal interview was carried out to shed more light
on the divergence in attitudes of the owner managers to examine their characteristics,
motivational factors and challenges faced at the start-up phase. Chi-squared test was used to
delineate any association.
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3. Results and Discussion
The research findings indicate that both male and female entrepreneurs face challenges at the
start-up phase of their business but the degree of difficulty is different. Women entrepreneurs
are not taken seriously as compared to their male counterparts as they are found to start a
business to bring additional family income and prefer to operate on a home-based basis
because of the trouble of obtaining the required permits and clearances from the authority.
They find it more difficult to obtain finance especially because of low level of education.
Women in this sector are found to be risk-averse as they operate mainly in the “Wholesale
and Retail Trade” sector which requires less initial investment. Owner managers’ ethnic
group, education level and prior working experience are associated to the barriers faced at the
start-up phase of SMEs. Moreover, mode of finance (p <0.001) was significantly associated
with gender.
Given the plethora of information obtained from the present study, it was found that gender is
an impediment at the start-up phase of the business. Other challenges for women
entrepreneurs include ethnic group, administrative hurdle to obtain permits, family
responsibilities, and low educational level. Despite their low scale production financed by
personal savings and borrowing from family and friends, they are satisfied with the low
profits earned as compared to male entrepreneurs. The research results are expected to have
important implications for policy makers and other stakeholders who may consider stepping
in the entrepreneurship sector.
4. Conclusion
The problems faced by women entrepreneurs at the start-up phase can be lessened. It will,
however, take time, money, and a combined effort on the part of many public and private
stakeholders. Organised and free regular programs such as training in specific identified
problem areas, timely tracking and processing of administrative procedures to set up
businesses and mentorship at the start-up phase would help engage women entrepreneurs in
feasible business opportunities. Sponsorship of good business ideas by the private sector
should be encouraged and sustained.
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Abstract:
In the knowledge intensive business world of today, intellectual capital is arousing substantial
interest amongst scholars and practitioners. The purpose of this study is to provide empirical
evidence on the associations of intellectual capital disclosure (ICD) with value creation
efficiency (VAIC), company performance with VAIC and MBV with both ICD and VAIC.
All the intellectual capital variables under study are investigated at aggregate level, as well as
component level, for companies listed on the Stock Exchange of Mauritius.
Content analysis is used to capture the ICD of companies and Pulic (2000)’s VAIC model is
used to quantify value creation efficiency. The VAIC components of the companies are
ranked to determine the impact of the IC value creation efficiency on total value creation
efficiency of the companies. The multiple regression analysis models used differ from those
of previous studies so as to provide more in-depth empirical evidence at the component level
of IC. Three groups of regression models are used to investigate the associations of ICD with
VAIC, ROA with VAIC and MBV with both ICD and VAIC. Additionally, a stock price
model is used to provide evidence on the association of IC with MBV a quarter after the year
end. The sample covers 34 companies listed on the SEM for the period from 2014 to 2017.
The findings show a significant negative relationship between ICD and VAIC, HCI and HCE,
MBV and VAIC, MBV and HCE while a significant positive relationship prevails between
ROA and VAIC, ROA and HCE, ROA and SCE, MBV and ICD, MBV and SCI. The result of
the stock price model provides evidence that ICD, while controlling for IC value creation
efficiency, is significantly value relevant even a quarter after the year end for companies
listed on the SEM. The ranking system provides evidence of the prevalence of IC in
knowledge intensive sectors.
The study uses unique regression models where both ICD and VAIC are broken down into
their components. The regression model for IC and MBV controls for VAIC for the first time.
Additionally, a stock return model and ranking system for IC has never been done before. It is
also the only empirical study on IC that targets a Small Island Developing States (SIDS). All
of the above allows the study to genuinely add to the existing literature.
The study can assist the management of the companies in not only benchmarking their
intellectual capital performance and positions but also provides incentive for them to
voluntarily disclose more in terms of intellectual capital and put greater emphasis on their
intellectual capital efficiency. It allows investors and shareholders to have a glimpse at the
non-physical value of companies and their impact on the company performance while
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policymakers may also find it of great use in formulating and implementing policy regarding
intellectual capital. From an academic standpoint, the main implication is that there is a
critical need for further research on Intellectual capital, covering a wider range of countries,
sectors and timeframes.
Even though the study includes all the companies with the required data, its sample of 34
companies is still low and could have been more representative if more companies, potentially
at continental level or from other Small Island Developing States (SIDS), were included.
Further modification could also have been done to the measurement techniques used in order
to augment the originality of the study even more.
Keywords: Intellectual Capital, Disclosure practices, VAIC, Value relevance, Mauritius,
Small Island Developing States.
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Abstract:
The present research attempts to simultaneously model the constructs namely, brand
experience, employee behavior, servicescape, trust, presence of other customers and customer
value co-creation behaviour into one single integrative theoretical model and assess the
impact of these constructs on customer experience management, brand loyalty service
excellence for banks. The research aims to test and validate the hierarchical model of
customer experience management for enhancing brand loyalty and service excellence by
using structural equation modeling techniques.
The proposed study adopts a positivist research philosophy and a deductive research approach
through quantitative research methods using structured questionnaires. The targeted
population of the pilot study represents the banking customers of Mauritius. Therefore, in
line with the geographical district-wise coverage of the banking institutions in Mauritius, the
sample size for the pilot study was 275 respondents administered in nine (9) districts using
convenience sampling techniques and self-completion approach for the pilot phase of the
study.
The pilot study has been carried out to assess the reliability and validity of all nine (9)
constructs measurement included in the survey questionnaire, whereby only 209
questionnaires comprising of 107 items have been considered for analysis. The data from the
209 questionnaires have been taken into account to refine the measures by conducting
reliability analysis and exploratory factor analysis. Each construct has been subjected to
reliability analysis and item-to-item correlations have been computed for all the measurement
scales of each construct for internal consistency of the survey instrument.
Cronbach Alpha has been computed for all the nine (9) constructs ranging from 0.690 to
0.960. Moreover, corrected item-to-total correlations for each cluster of constructs have been
computed and items possessing low and negative correlations were deleted. This iterative
sequence has been repeated several times which has resulted in 100 items and 7 items being
excluded, thereby increasing the value of Cronbach Alpha. The improved values of Cronbach
Alpha have ranged from 0.879 to 0.960. These values were brand experience (0.879),
employee behavior (0.938), servicescape (0.936), trust (0.960), presence of other customers
(0.947), customer value co-creation behavior (0.958), customer experience management
(0.917), brand loyalty (0.765) and service excellence (0.948).
Exploratory factor analysis using principal component analysis along with varimax rotation
has also been conducted to confirm the identified structure of the nine constructs comprising
of 100 items to further ensure the validity of the scale items. The empirical findings of the
EFA have depicted cross loadings for 18 items that were eliminated for the present study. A
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total of 82 scale items have been retained and results have demonstrated the existence of two
factors for brand experience, employee behavior and presence of other customers. EFA
findings have also shown the existence of single factor for servicescape, trust, customer
experience management, brand loyalty and service excellence. Empirical EFA results have
depicted the existence of five factors for customer value co-creation behavior. The reliability
coefficient ranges from 0.821 to 0.917 and the combined reliability for the 82 items is 0.979.
The existing model derived from the extensive literature review has been refined after
conducting item to item analysis, exploratory factor analysis and reliability analysis for the
retained items.
Indeed, the outcome of the pilot study has been used to validate the measurement constructs
of the survey instrument. The future plan of work includes the preparation for main data
collection, the time period for main data collection, data preparation for analysis, the
application of Structural Equation Modeling to test and validate the proposed hierarchical
model of the present study.
This research also aims to close the gap in the literature by providing banking executives with
up to date validated research findings for further evaluation of customer experience
dimensions that are important for customers in the experience based banking arena. This
study will be of benefit to banking managers since it will enable them to highlight the
significant dimensions of customer experience that customer value. The tested and validated
integrative model will serve as a practical tool to assess customer experience in banking
landscape and can be extended to other sectors within the financial services sector. The
model could be useful to marketing departments, customer relationship areas, quality and
assurance areas and senior banking managers to assess, measure and monitor the experiences
of customers.
Keywords: Customer Experience Management, Brand Loyalty, Service Excellence, Banking
Landscape
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Abstract:
After several years of discussion and waiting, the present Government of Mauritius has
decided put in place a light rail transportation system to better address transport problems for
the country in the future. On an island having a traffic ratio of nearly 519,000 vehicles to a
population of 1.26 million people (Statistics Mauritius, 2017). However, its acceptability
among Mauritian citizens and their willingness to use this novel mode of transport is still
relatively unknown. Since there is no turning back regarding the setting up of the metro
express in Mauritius, arguably the focus should now be on the development of appropriate
strategies to encourage Mauritian travellers to use the metro as their preferred mode of
transportation. The development of such strategies rely on knowledge about the predictors or
motivators of intention to use and switch to the metro express.
Numerous studies have been conducted on the determinants of transportation choices in
various context. In the context of urban transport, governments generally seek to implement
policies aimed at reducing car use and to promote more environmental friendly modes, such
as public transport (Domarchi, Tudela, & Gonzalez, 2008). 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) (Thogersen & Moller, 2008). To explore the reasons behind
the unsatisfactory results of such policies, past studies on modal choice adopt two main
approaches: utility-maximizing of microeconomic theory and psychological behavior theory.
Although the traditional studies based on the microeconomic viewpoint and frequently using
discrete choice models have given useful insights (Domarchi et al., 2008), the factors that
influence an individual’s decision-making in this area, especially the psychological ones, still
remain relatively unclear.
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In this study we build on application theories such as the theory of planned behaviour, norm
activation theory and theory of material possession and thus focus mainly on psychological
factors such as subjective norms, hedonic motives and perceived value. The purpose of this
study is to construct a comprehensive framework for predicting behavioural intentions of
local citizens in the context of metro express in Mauritius and to test the resulting integrated
structural model using appropriate statistical analysis. With the goal of achieving the above
aim, specific research objectives have been formulated together with research questions that
pertain to the present study, these are: to provide a detailed trip characteristics of commuters
in the Rose- Hill and Port Louis line; to explore the behavioral switching intentions of bus
users with regards to the metro express project; to identify and assess key determinants of car
users’ switching intention with regards to the metro express in Mauritius; to explore the
attitude of various stakeholders with regards to the metro express project.
A cross-sectional survey method was used for data collection and a quota sampling strategy
was employed to obtain a representative sample of potential users of the metro express. Two
separate set of results were obtained for the sample of bus users and car users. With regards to
car users, the results indicate that respondents’ switching behavioral intention to use the metro
to commute to work was positively predicted by: perceived behavioural control, personal
norms and subjective norms. It was negatively influenced by: need to drop children to school,
affective motives, symbolic motives. Accordingly appropriate strategies are formulated in
view of enhancing the intention of car users to switch to the metro express. For bus users, the
important determinants were found to be: attitude; perceived behavioural control; subjective
norms, car accessibility and level of education. Relevant strategies for encouraging bus uses
to switch to the metro express are also developed. It is worth noting that on average, bus users
express a higher likelihood to switch to the metro express as their main mode of
transportation compared to car users. The findings provide interesting theoretical contribution
by integrating three different theories namely, the theory of planned behaviour, theory of
material possession and the norm activation theory to build a predictive model for
transportation behaviour. It then provides useful findings for policy making in the Mauritian
context in view of increasing the effectiveness of the metro express project in the long term.
Keywords: Behavioural Intentions; Switching Intentions; Transport Services; Theory of
Planned Behaviour; Norm Activation Theory; Theory of Material Possession.
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Abstract:
Introduction and Background
Over the past few decades, Mauritius has experienced an overall decrease in poverty rates
throughout the country due to national economic policies, developing technology, and
increased involvement in the international market. While these efforts have been beneficial to
urban areas, little success has been seen in rural areas. Several reasons contribute to the
presence of poverty in this area of the country including the characteristics of the population
and dependence on agriculture and entrepreneurship in the region. In addition to these
factors, the soil in this region has become unsuitable for traditional farming methods,
introducing the need for the implementation of sustainable farming techniques. One way of
promoting the use of these techniques is to integrate hydroponics into the entrepreneurship
system. This paper focuses on the factors that influence the success of women hydroponic
entrepreneurs and the possibility of hydroponic entrepreneurship as an answer to food
security.
The conceptual framework in Figure 1 is the product of factors that has been contributing to
the success of women entrepreneurs in existing literature review. It illustrates the five
independent variables comprising the study’s framework derived from the related studies:
demographic and individual factors, access to finance, training and development, woman
entrepreneurial competence and marketing. This study will therefore establish the influence
of the independent variables on the dependent variable which is success of woman
hydroponic entrepreneur. A study carried out in Israel specified that success is directly
proportional to survival, growth in employees, and profitability (Lerner, Brush, & Hisrich,
1997).
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Source: Authors
Purpose – An increase in literatures’ publication of women entrepreneur is due to an
exponential interest of women entrepreneurships from various backgrounds. Women sought
entrepreneurship to establish recognition and self-esteem in the society. However,
notwithstanding the significance of this fact, little empirical research exists on institutional
explanations for women’s success in the hydroponic sector. To address this gap, the purpose
of this paper is to identify and analyse the factors impacting on the success of women
hydroponic entrepreneurs in Mauritius.
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Design/methodology/approach – The research adopts a mixed methodology to address the
study objectives. The paper employs an exploratory phase methodology, building on
observation and focus group discussion of seven women hydroponic entrepreneurs. Findings
generated from the exploratory phase guides the development of a survey instrument that will
be used to collect data from a population of thirty women hydroponic entrepreneurs in
Mauritius.
Research limitations/implications – The main limitation of the study is the restricted local
of the sample. A more extensive study is needed and future research should be more diverse
– including widening the selection of respondents, agricultural industries and countries.
However, women involvement in developing their hydroponic enterprise provides job
opportunities and ensures that women are taking active part in the development of the national
economy.
Practical implications – The outcome of this study will be used by researchers, government,
non-governmental organizations, civil society, local community and policy makers to
formulate effective policy that motivate more women to become entrepreneurs in the
hydroponic sector. The study will examine the views of the women hydroponic entrepreneur
about benefit of Government schemes and how they helped them in any form like motivation,
financial assistance, training, awareness about entrepreneurial activities and infrastructural
facilities. It will also examine the views of the respondents about government schemes for
development and promotion of hydroponic entrepreneurship.
Originality/value – This paper will be the first to provide empirical evidence on factors that
influence the success of women hydroponic entrepreneurs in Mauritius with exploratory
phase and quantitative method both within the same study. The latter will also reveal the
challenges the women hydroponic entrepreneurs are facing and the extent to which the
schemes and training provided by the government are helpful to them.
Keywords: Hydroponic, Women Entrepreneurs, Mauritius, Success factors
Paper type – Conceptual Research Paper
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Abstract:
This purpose of this research is two-fold: first, it seeks to examine, analyse and explain
public-sector corruption from a citizens’ perspective with a view to finding out how far public
opinion on public-sector corruption in Mauritius matters in assessing institutional trust in the
Independent Commission Against Corruption (ICAC), and secondly, it examines the
consequences of the perception of corruption on political trust in Government. The main
finding suggests that perception of corruption, viewed through citizens’ lens, negatively
affects their trust in the ICAC and ultimately erodes trust in government. This study attempts
to bridge the gap in the corruption literature and suggests a revamping the country's anticorruption framework.
Keywords: Research Week, University of Mauritius, Public-sector corruption, Political
Trust, Anti-corruption policy.
Introduction: Over the past decade, the subject matter of corruption has been acknowledged
by both academics and governments as a subject requiring urgent attention. Corruption,
commonly defined as “the abuse of public office for private gain “(World Bank, 1997) has
become a worldwide plague. The United Nations Office on Drugs and Crime (UNODC)
claims in no uncertain terms that corruption undermines democratic institutions and
represents a major challenge to the economic development of a State. Ribadu (2010), in
particular, claims that corruption “undermines the effectiveness of institutions and entire
governments in many African countries” (p.1) while Morris and Klesner (2010) argue that
political corruption causes citizens to lose confidence and trust in their democratic
institutions.
Background: The Research Question about this study is: Does a high perceived level of
corruption undermine citizens’ trust in the government and the ICAC, and impacts on their
satisfaction with the effectiveness of the public sector. Five research hypotheses were
formulated as follows:
x
x

Hypothesis A: There is a significant relationship between citizens’ perception of
corruption in the public sector and trust in government. (political trust)
Hypothesis B1: There is a significant relationship between citizens’ perception of
corruption in the public sector and their trust in the Independent Commission Against
Corruption (ICAC)
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x
x
x

Hypothesis B2: Citizens’ trust in ICAC will play a significant role through an indirect
effect (mediator) in the relationship between citizens’ perceived extent of corruption
and political trust.
Hypothesis C1: There is a significant relationship between citizens’ perception of
corruption in the public sector and their satisfaction with the effectiveness of the
public sector.
Hypothesis C2: Citizens’ satisfaction with the effectiveness of the public sector will
play a significant role, through an indirect effect in the relationship between citizens’
perceived extent of corruption and political trust.

Methodology: A paper-and-pencil survey was carried out using a structured questionnaire,
among 100 respondents, to gauge public opinion on the perception of corruption in the public
sector of Mauritius-i.e. all organisations which employ public officials. Data was collected
using a five-point Likert scale and analysed quantitatively using Partial Least
Squares Structural Equation Modelling.
Findings. The findings confirm that there is a strong and significant inverse relationship
between Citizens’ Perception of Corruption and the three endogenous constructs; namely
Political Trust, Trust in ICAC and Citizens’ Satisfaction. Accordingly, trust in government
and ICAC is significantly low when citizens perceive a high level of corruption in the public
sector. Similarly, when the perceived corruption level is high, citizens’ satisfaction with the
effectiveness of the public sector is low; however, while this latter variable has no significant
bearing on political trust, low trust in ICAC, significantly contributes, indirectly, to the
erosion of trust in government.
Research significance and policy implications:
These findings are of great significance in the local context as loss of political trust may cause
citizens to put into question the legitimacy of a democratically elected government and this
state of affairs may have disastrous consequences (Seligson, 2002). The implications of these
findings ought to alert our political leaders: low trust in the ICAC indicates an absence of
citizens’ support in fighting corruption and may seriously jeopardise Government’s anticorruption policies so that the battle against corruption may be lost despite all the efforts in
that direction. The findings suggest the urgency to revamp the whole anti-corruption
framework to restore citizens’ confidence in our public institutions and create an environment
conducive to good governance.
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Abstract:
CRM has an undeniable great potential contribution and must be positioned as the
fundamental strategic process around which business activities are organized. Despite that,
many CRM implementation projects fail to live up to expectations. This has encouraged many
researchers to examine the causes of CRM failure and CRM Critical Success Factors to come
up with CRM models and frameworks.
Although a big debate has been started as regards to the identification and the implementation
of distinct elements of CRM, there is still no settled framework as to how CRM can be best
applied and embraced within organisations. The primary role of this research is to gain a
greater understanding of CRM practices within the Mauritian hotel industry. Claiming to have
a CRM strategy is not enough, more important is what has been the benefits of the strategy to
the hotel. A good strategy without proper execution is bound to fail. So, implementation is a
main aspect within the adoption process. The present study will be providing insights on how
different factors need to be considered so as to ensure smooth execution of a CRM strategy
and also to address the causes for CRM project failures.
A conceptual framework was designed for implementing CRM in the hotel industry within a
developing economy. The main contribution of this research is to address the topic of
implementing CRM in developing countries as this area of research is perceived to be lacking.
The design of the conceptual model was based on previous and existing studies in the field of
CRM implementation especially in the area of studying CRM success and causes of failure.
An extant review of the literature on CRM theoretical frameworks, CRM causes of failure and
Critical Success Factors for CRM success, was carried out. Successively, the researcher
designed a framework that integrates CRM implementation success factors. Nine hypotheses
were initially designed to test the validity of each dimension of the conceptual framework.
To evaluate and assess the validity of the framework, a questionnaire was designed to collect
data through a survey with 56 Mauritian luxury hotels. An Exploratory Factor Analysis was
done to validate the results of the survey. Thirty two out of thirty-three items have been
validated after the Exploratory Factor Analysis which fit the Mauritian Hotel Industry.
Subsequently, a revised conceptual framework with seven dimensions has been obtained after
the factor analysis results. The results of the factor analysis confirmed the importance of each
CRM success factor included in the framework.
The main aim of this research is to fill in the gap in the literature which does not highlight
many conceptual frameworks for a successful CRM implementation in developing countries.
Hence, the proposed conceptual framework developed for this study is intended to prove
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feasible implementation in the hospitality industry and to provide a helpful guidance for
effective implementation of CRM projects. This modest contribution has identified and
analyzed key critical success factors for a successful implementation of a CRM strategy. The
study is an interesting example for the hotel industry which has to maintain customer
satisfaction and increase customer loyalty as all hotels are fighting for their market share. The
conceptual framework may help Mauritian hotels to attract more tourists and to implement
sustainable CRM strategy. Thus, this study is an ongoing research which intends to develop
and expand on the issues raised by conducting more empirical studies on the Mauritian
hospitality industry.
This study was done with the consent of all the participants, hotel management and top
management. Respondents were fully aware of the research objectives and aims, ensuring a
clear and ethical approach. The data collection phase was done in accordance to the hotels’
policies, rules and regulations. Hotel with non-participation policies were not forced in any
way to participate.
Keywords: Customer Relationship Management (CRM), Critical Success Factors,
Exploratory Factor Analysis (EFA).
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Abstract:

This study aims at assessing the determinants of turnover intentions of employees in the hotel
of Mauritius. Due to the growing dependence of the economy of the country on the hospitality
sector, it becomes important for researchers and practitioners to further analyze and assess
factors urging employees to leave the sector. As a service sector, there is high dependence on
its human resources, therefore understanding the complexities of the sector becomes
fundamental. This study has identified factors like quality of work life, job satisfaction,
organizational commitment, organizational justice, trust and emotional labor as antecedents of
turnover intentions of employees. Sixteen hypotheses were proposed. Data was collected from
the hotels around the island and a response rate of 627 was recorded. The proposed
hypotheses were tested using the Partial Least Squares Structural Equation Modeling (PLSSEM). Eight hypotheses were supported and eight were rejected. Job satisfaction,
organizational commitment and quality of work life were identified as potential variables to
be negatively influencing turnover intentions of employees in the hotel sector of Mauritius.
However, a non-significant relationship was also recorded among variables like trust,
organizational justice and emotional labor when it comes to their association with turnover
intentions of the employees. This study made use of the Social Exchange Theory,
Psychological Contract theory and the equity theory. The theories can be said to provide
support to both the supported and rejected hypotheses. Through the proposed theories, the
researcher has been able to evaluate the exchange relationships between the employer and the
employees, and if the exchange process is equitable, the employees will not be feeling a
breach of psychological contract. It was also important to note that, employees in the hotel
sector of Mauritius tend to be more concerned with the economic benefit that they are
receiving, which form their perception on the practice of equity which ultimately result in
fostering positive psychological contracts. This argument can be supported with the socioeconomic realities of Mauritius where people tend to find difficulties in finding a job. Thus,
having a job and receiving a pay tend to create job satisfaction and commitment. This study
has recognized the importance of the social exchange theory as this theory guided the
psychological contract theory and the equity theory. The social and economic dimensions of
the social exchange theory provided a deeper understanding of factors influencing the
employees from the hospitality sector of Mauritius. This study provides a guideline for
practitioners, researchers and scholars to continuously enhance the quality of work life of
employees as through quality of work life employees will be more satisfied and committed to
the organization. Nevertheless, this study has made use of a strictly positivist approach and
future studies can consider making use of different approaches to increase predictive power of
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the model. Future studies can also make use of more theories to further understand the
behavioral aspects of employees in this sector.
Keywords: Turnover intentions, hotel sector, quality of work life, job satisfaction,
organizational commitment
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Abstract:
Background
In the global economy, the increase of innovations in technology is changing the banking
sector in every corner of the world. Financial technology has now become a fundamental part
of the banking system where it has transformed the way banking transactions are done.
Nowadays, with the constant innovative pace of Fintech, banks must compete beyond their
traditional capacity to stay meet the expectations of their clients and secure a better market
share. This tendency requires banks not only to increase their investment in Fintech but more
importantly to bring major reforms to their financial systems. Fintech is seen as a reimagined
technology to the banking sector as it brings limitless innovative solutions such as flexibility
and security. However, Fintech is also perceived as a digitally disruptive technology as banks
will have to face major competitive financial challenges.
Purpose
The purpose of this study is to analyze the effect of Fintech evolution locally and
internationally. While banks face slow innovation developments, Fintech has taken advantage
of the digital era, delivering customer- centric solutions. Banks have realized that cooperation
with Fintech is a key approach to foster innovation. Fintech offers unlimited benefits
including flexibility, innovative approaches, and a digital banking which suits the
expectations of people. However, the study is paying equal attention to the disruptive effect
that Fintech may have in the banking sector. Challenges will remain constant for banks and
other financial institutions as they must continuously adapt to the changing pace of Fintech.
Aim and Objectives
The main aim of this study is to analyze the impact of Fintech on the banking sector. It
involves assessing how Fintech is transforming traditional banking into digital. Hence the
study will attempt to address the following objectives:
x Assess the significance of the impact of Fintech on the traditional banking.
x Assess whether the implementation of Fintech in banking sectors is a reimagined and
digitally disruptive technology.
Methodology
This research makes use of both primary and secondary data. A survey will be carried out to
collect the primary data from banks both listed and non-listed (Lim et al. 2018; Hyun-Sun
Ryu, 2018). The questionnaire will be designed on the constructs gathered from existing
literature. A factor analysis and a multiple regression will be carried out. A sample of
respondents will be taken from all existing banks in Mauritius, local and international.
The following hypotheses will be tested:
x Awareness of the main features of Fintech will impact on its implementation.
x Implementation of Fintech will influence the banks’ performance.
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Outcome
Fintech will transform the traditional banking through its innovative system. Since Fintech
and banks operates on two different platforms, the banking sector is likely to face lots of
challenges. But, the fact remains that there is no alternative than to innovate if the banks want
to be competitive and operate as a going concern.
This paper will contribute empirically to the ongoing research in this field of banking and
innovation. The outcomes of this study will assist
x
x

Customers to enhance their knowledge of Fintech
Banks to assess the impact of Fintech on their performance

Keywords: Fintech, banks, performance, awareness.
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Abstract:
Background
According to IIRC (2013), integrated reporting (IR) provides a clear and concise
representation of how an organization demonstrates stewardship and how it creates and
sustains value. The main objective of IR is to give more information to the providers of
financial capital on how organisations will create value, with the available resources and
through their various activities, over time. The advent of IR fundamentally aims at
introducing an innovative reporting framework that provides a more holistic way in reporting
the value that a business creates. The report takes into account not only financial information
but essentially non-financial factors as well like human, social and intellectual capital.IR is an
attempt to enhance the quality of information in terms of accountability and transparency.
Purpose
Business world has been continuously evolving and nowadays it has become essential to
adapt the reporting scope of businesses to ensure sustainability both corporate and
environmental. Stakeholders now want to have access to the non-financial information
alongside the financial information mainly about the business activities and value creation.
Businesses require an evolution in the operating system for reporting, facilitating and
communicating mega-trends based on adequate information without the complexity. The
inadequacy of the traditional reporting requirements has led to significant information gaps in
reports. Shareholders cannot use information, mainly financial, disclosed in reports alone.
The information on business environment has become equally important not only for
performance assessment but more importantly for value creation. The advent of IR fit
perfectly in this mindset where financial and non -financial information are linked together
under a single measurement. Integrated Reporting (IR) is a process founded on integrated
thinking that results in a periodic integrated report by an organization about value creation
over time and related communications regarding aspects of value creation (IIRC, 2013).
Aim and Objectives
The Study primarily aims to assess the ability of IR to create value by promoting integrated
thinking and judicial decision making. The following are the research objectives that would
help to achieve the main aim of the study:
x To explore the ability of IR to promote integrated thinking and judicial decision
making
x To highlight the value creation process of IR through a single report englobing
financial and non-financial information.
Methodology
This is an explanatory research that involves both qualitative and quantitative approaches. A
content analysis will be used to collect qualitative data and a survey will be carried out to
collect quantitative data. The analysis will consider organisational profile and type and
general features of the integrated reports for example the content elements, guiding principles.
Companies from different sectors will be taken into consideration to get a more general
overview. A model is also identified which shows the value creation process of an integrated
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reporting. It also depicts how an organisation by merely adopting integrated reporting can
bring futuristic benefits.
Outcomes
IR is taking greater momentum in various countries and a few organizations in Mauritius are
already complying with the IR requirements. This paper will contribute empirically to
ongoing research in the field of reporting. The outcomes of this research will help:
x Organisations to assess the effectiveness of the existing reporting, and
x Organisations to assess the potential of IR in value creation Key words: integrated
reporting, value creation, organisation
Keywords: Integrated Reporting, non-financial information, value creation

232

Research Week 2019
DEPARTMENT OF LAW
An Information Retrieval System for the Mauritian Judiciary
S. Pudaruth1*, R. P. Gunputh2 and K. D. Bhowany2
1

Department of ICT, Faculty of Information, Communication & Digital Technologies, University of Mauritius,
Réduit, Mauritius
2

Department of Law, Faculty of Law and Management, University of Mauritius,
Réduit, Mauritius
*

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

Abstract:
Conducting an exhaustive search of the literature is a sine qua non to the process of legal
advocacy and this part of the legal work is remarkably time consuming and costly. In the
meanwhile, due to the rapid evolution in the Information Technology sector and the Open
Data movement the number of legal documents available online continue to grow
exponentially, but accessibility and searchability have not kept pace with this growth rate.
Legal systems in the world are generally based on one of the two basic systems of civil law
and common law. Interestingly, Mauritius has a ‘hybrid’ legal system; combining both the
civil and common law practices. Its legal system is governed by principles derived both from
the French Code Napoléon and the British common law. This legal hybridity does not only
make legal research even more complex and time consuming but also affect the rate at which
cases are decided and judgments are delivered.
To address both the limited access to large repositories of legal data and the judicial
constraints faced by the Mauritius Judiciary in terms of resources, budget, labour and time,
we developed an information retrieval system to assist in the retrieval of legal documents. The
database contains around a thousand acts and judgements of the Supreme Court of Mauritius
for the years 1968-2017. The information retrieval engine allows queries to be formulated in a
natural language. The system is designed with respect to the hybrid legal system of Mauritius.
It offers a unique bilingual feature where queries can be entered in French and results are
displayed from both English and French documents and vice versa. The system is adapted to
help users to decide which of the retrieved documents are most likely to convey their retrieval
needs, firstly by ranking the retained documents in a descending score and secondly by
display a summary of each statute. In order to evaluate the effectiveness of the legal
information retrieval system in the context in which it will eventually be used, and for the
purposes for which it has been built, a survey-based evaluation scheme was devised.
The results indicate that the use of the system significantly improves both the search
experience and speed at which legal documents are retrieved. A majority of respondents
confirmed that the information retrieval system is an indispensable tool for conducting costefficient and timely legal research. This research project will redound to the benefit of the
society considering that the information retrieval system is freely accessible to both laymen
with no or different levels of legal knowledge and jurists with completely different
professions (e.g. law students, scholars, lawyers, attorneys, notaries, Legal assistants) having
different information retrieval needs.
Keywords: information retrieval, natural language processing, legal documents
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Abstract:

The literature is rich with resources on organizational politics. Organizational politics is being
perceived as a negative consequence of bad management which often affects employees in the
workplace and it also contributes to employees leaving their job. In simple terms,
organizational politics can be defined as a set of behaviors which influence human beings to
act strategically just for the sake to meet their own self best interest or that of a friend.
Nevertheless, these behaviors often give rise to discontentment of other individuals as selffavoritism, discrimination, unfair practices, inequity tend to prevail. Valuing and caring for
the human capital is of fundamental importance in the midst of an organization. Employees
are the sole asset that can drive an organization to a new dimension. Yet, having
organizational misbehavior like organizational politics often tends to demotivate staff and
most importantly organizational politics can also lead to turnover intentions of employees.
Turnover intentions can be defined as the intensity one employee decides to quit his/her job.
Having high labor turnover somehow affects the organization’s profitability as the
organization has invested on its employees and at the same time it creates a bad image for the
organization. This study aims at assessing the impact of organizational politics on employees’
turnover intentions. The majority of the studies have focused on developed economies and
this study will focus on Mauritius. Factors like motivation, job satisfaction, organizational
commitment and turnover intentions will be analyzed and the influence of organizational
politics on these variables and ultimately urging the employees to leave the organization. The
consequences of organizational politics often lead to job dissatisfaction, demotivation,
lowering organizational commitment and ultimately leading to turnover intentions. This study
will make use of the social exchange theory and the psychological contract theory in order to
better analyze and provide more predictive power to the proposed model. The main objective
of the study is to develop and test a model which will assess the relationship between
organizational politics and turnover intentions. This study will also assess the variables and
their relationships with organizational politics and turnover intentions and to investigate the
theoretical relationship between the proposed variables. A survey will be conducted in the
service sector to test the model. A total of 400 employees will be targeted to participate in the
survey. This study will make use of the Partial Least Squares Structural Equation Modeling to
test the proposed model. The PLS-SEM will be adopted as the software is expected to provide
more accurate and robust results and also facilitates the testing of theories. This study is
expected to provide to provide recommendations of employers of how to handle and
preferably not entertaining organizational politics in an organization. The practice of
organizational politics often leads to tarnishing the company’s image and may be new blood
will not be willing to join in the organization.
Keywords: Organisational Politics, Turnover intentions, motivation, job satisfaction,
organizational commitment
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Abstract
Sustainable tourism development adopts those practices which positively impacts on all
stakeholders of the tourism industry; including the tourists and the hosts’ countries-with the
aim of caring for the needs and opportunities of the current and future generations. Marketers
of the tourism arena are always looking for means and ways to understand each tourism
stakeholders’ requirements so as to correctly and successfully promote the concept of
sustainable tourism development. Big data is today the buzz word. Having the possibility to
capture the latter, opens several avenues for the tourism industry. There are 3 types of big
data: customers, operational and financial. This study focused on big data from customers.
Marketers in diverse industries, through the medium of neuro marketing which is considered
to be the new business management science, are formally studying the consumers’ responses
and actions towards marketing stimuli. Emotions and moods are strong mediators of how
customers process and react to these stimuli.
For this research, by using purposive sampling, 15 tourism stakeholders were surveyed so as
to know if they understood neuro marketing and sustainable tourism development and to also
identify if sustainable tourism development can be better endorsed by using neuro marketing.
This paper likewise attempted to review literatures in the field of neuro marketing and
sustainable tourism development with the aim of recommending ways that these 2 areas can
be merged for a better future of the tourism industry.
The findings principally revealed that instead of relying on the consumers to voice out
verbally or in written on how they feel about certain stimuli, marketers can today use neuro
marketing to get exact details on the action and reaction of the latter. The study revealed that
neuro marketing is a means of: discovering new business opportunities, understanding the
consumer buying behaviour better, identifying substantive measures that rapidly moves
consumers to purchasing a product or service and presenting huge possibilities for real-time
personalisation of products and services. Socially and environmentally-needed concepts such
as that of sustainable tourism development, can be truly promoted by understanding
consumers through neuro marketing. Incorporating neuro marketing in day to day marketing
activities can smoothen the transition towards sustainable tourism development.
Practically, neuro marketing is here to stay because it is part of the never-ending
technological advancement. Today there is no B-to-B or B-to-C companies. Everyone is
focused on human interaction. The H-to-H companies are emerging; where focus is more on
emotions and values. Via neuro marketing, it will be possible to have a holistic vision of the
customer, who is a human being. Integrating neuro marketing techniques to other
complementary research techniques can aid in achieving the above. Technological uprising
means that all organisations have to innovate so as to survive and even the potential or
existing customers want to meet with innovations that bring delight to them. While
sustainable tourism development is important, it might not be the only panacea for all tourism
problems. Different parts of the globe need different types of tourism and neuro marketing
can help marketers to scientifically discover about them and eventually cater for those much
desired delights that are expected by customers. However, the study also revealed that there
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are many concerns about neuro-marketing such as ethics, privacy, availability of appropriate
skills and high costs. Future studies can identify means and ways of minimising the above
concerns about neuro marketing and also to discover how to use the latter in other
economically-important fields.
Keywords: Neuro, Marketing, Tourism, Development, Sustainable.
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Abstract:
Background
The increasing use of Artificial Intelligence (AI), robotics and the emergence of fourth
industrial revolution (Industry 4.0) are expected to prompt significant changes to many
businesses including the hospitality and tourism sector (Almada-Lobo, 2016). According to
Makridakis (2017), AI, automation and robotic technologies has emerged as a strategic tool
for solving multiple daily management challenges in many hospitality settings. For example,
robots are substituting passenger’s information centres in airports. Hotels are applying AI to
replace tasks that were traditionally undertaken by font-line service employees for concierge,
room service, guest registration (check in/check out), booking flight through chatbots as well
as virtual assistance (Ivanov & Webster, 2017). To reduce waiting time, travel agents are
looking into the use of robots, especially as a means of pre-qualifying customers by
identifying their needs and preferences. The substitution of human by robots is perceived as a
threat to employees. Li, Bon and Ye (2019:172) found that the increasing use of AI in the
hospitality sector is inadvertently causing psychological damage to employees and their
emotional feelings related to a sense of workplace belonging and dedication. This dilemma
posed by the exponential growth of the information economy has triggered the attention of
researchers and academics globally. Most of the existing research has measured the impact of
the ongoing technological development regarding AI, automation and robotics upon job
profiles, hours worked, employee relationship with co-workers and managers and
remuneration model (Brougham & Haar, 2017).
The Context
The AI and robotics concepts, although being fairly new to the Mauritius context, has recently
gained a lot of popularity in diverse industries including the hospitality sector. While the use
of these advanced technologies in the Mauritian hospitality sector is at an infancy stage, many
stakeholders have shown interest in applying them due to their high potential of increasing
productivity at a reduced cost. This drive also emanates from the Government’s policy of
making Mauritius an intelligent island through the application of AI and other emergent
technologies.
The impact of AI upon the human workforce has been a highly debated topic. While a few
scarce studies have assessed the impact of the application of AI and robotics in the hotel
industry, this phenomenon has not been studied in the context of an island state. Thus,
empirical evidence in the form of published empirical studies have yet to appear in academic
journals that present compelling evidence addressing the awareness and potential impact of
AI at the workplace as perceived by hotel employees in an Island State. Thus, the purpose of
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this study is to present new empirical findings on how hotel employees in Mauritian perceive
the potential impact of AI on their workplace.
Research Questions
The following research questions are set for this study:
1. Does AI and robotics directly and indirectly hinder human-being relations in the
workplace?
2. Do employees of the hospitality sector perceive AI and robotics as a threat to their
employment?
3. Can AI and robotics gradually demolish workplace engagement?
4. What strategies should be implemented by hotels in introducing the use of robotics
and AI in their operations?
Methodology
To answer the research questions, the researchers will use a quantitative research design. The
research instrument in the form of a questionnaire will be designed based on relevant existing
literature and will be administered among a representative sample of the hotel employees in
Mauritius. The questionnaire will be processed and analysed with the statistical software
SPSS using descriptive and inferential analysis.
Significance of the study
The importance of the study can be assessed from different perspectives. Firstly, it will
contribute to the ongoing research in this field by providing new insights from an island state
perspective. Secondly, the findings will enable hotel managers to develop or bring new AI
based hospitality service model for revenue management. Thirdly, hotel managers will be in a
position to design training for existing as well as new employees who will be expected to
have different sets of skills and mind set to operate and coexist in an AI environment. At a
broader level, the findings will also be relevant to policy makers in formulating future labour
laws to accommodate the increasing use of AI in the hospitality and tourism sector. Finally,
the research represents a means of informing people about this new phenomenon which will
have a fundamental impact on the global hospitality sector in the next few years.
Keywords: Artificial Intelligence (AI) awareness, hospitality industry, perceived benefits of
AI, hotel employees
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Abstract:
With the rise of the service sector, the nature and dynamism of work have experienced and is
still experiencing a drastic change. Organisations are focusing mainly on excelling in terms of
service quality which acts as a differentiation power. Thus, the human capital becomes an
essential part when service delivery is being analysed. Mauritius, depending heavily on its
service sector, be it hotel, the banking or the business process outsourcing sectors, employees
are becoming a fundamental part of the product. The idea of performing emotional task has
been termed as emotional labor where the employee becomes automatically part of the
product. On analysing the matter closely, it can be said that most of front line jobs are
occupied by women which leads to question whether women tend to be better at performing
emotional tasks compared to men. This study aims at analyzing the factors that contributes in
making women better emotional workers compared to men. Women tend to experience a
higher degree of job satisfaction compared to men when they are performing emotional tasks.
Based on the psychological, physiological and societal aspects, women tend to embrace jobs
like waitresses, customer service officers, receptionists, call operators more. Therefore, this
study will analyze factors like personality traits, gender, motivation, job satisfaction and their
relationships with emotional labor. Through the proposed model, it will facilitate the
understanding of why and how women tend to be better at emotional tasks. Given that more
and more women are entering the workforce, it becomes important for practitioners,
researchers and scholars to understand the tasks that women tend to perform better. The main
aim of this study is to develop and test a model which will assess factors contributing to
women becoming better emotional laborers compared to men. This study will also assess the
variables and their relationships with the emotional labor and investigate the theoretical
relationship between the proposed variables. A survey will be conducted in the service sector
to test the model. A total of 500 employees will be targeted to participate in the survey. This
study will make use of Structural Equation Modeling to test the proposed model.
Nevertheless, this study has also to acknowledge that the intense performance of emotional
labor can also lead to mental and other health issues. A series of recommendations will also
be provided to practitioners on how to ameliorate the practice of emotional labor in the
service organizations. We need to take into consideration that the human asset is the sole
differentiating factor for an organization. It is important for practitioners to understand and
finding solutions to help to remedy the situation.
Keywords: Gender, Emotional Labor, Personality traits, motivation, job satisfaction
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Abstract:
During the recent decades, the Australian house ownership affordability has been a major
concern. Several economists hold that the current housing bubble in Australia will prevail
over the next 10 years and as a result, it will start to fallout the robust economy of the
continent. The serious expansion of Australian house prices has not only been influenced by
monetary policy, but also by microeconomic variables. As such, this paper aims to
investigate the long run and short run relationship between housing prices and interest rate,
inflation rate, GDP, unemployment rate, population size, immigration, with a particular
focus on the Global financial Crisis. Time series data will be collected on a quarterly basis
from 2000 to 2017. By using the Cointegration test, the Error Correction model and the
VECM Granger Causality Wald test, the analysis has divulged the interdependence between
the set of variables with residential property prices and deduced that interest rate has the
most meaningful impact on house price level in Australia.
Keywords: housing prices, macroeconomic, demographic, VECM
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Introduction
The relationship between residential property prices and the macroeconomic environment in
different type of economies has been referred as an area of extensive empirical findings. The
housing market is

mostly driven by the theory of demand and supply. As compared to the

markets of other commodities, the main distinct feature of housing market is the inelastic
housing supply behaviour. When the price of properties significantly elevates, it not only
affects the current consumption of the populace but also causes socio repercussions. Housing
investment invokes higher demand of properties and greater expected return on capital
earnings and thus it inflates housing volatility (Selim, 2009). Consequently, this emanates an
inflationary house price as housing supply cannot conform in a short period.
Real estate is not only a consumption commodity, but it is also an investment instrument, and
is quite different with comparison to other financial assets such as stocks (Algiere 2013). As
such, there are associated risks with the dwellings investment that are assumed to be
detrimental to financial stability of countries (Cocco, 2004; Yao and Zhang, 2005). Thus there
are profound links with the housing market, banking sector and the macroeconomic variables.
However, the IMF observed that some countries such as New Zealand, Australia and Canada
did not undergo similar house crash as compared to the rest of the world. Additionally, during
the past decades, Australia, the island continent, found in the southern hemisphere, behaved
remarkably to GFC; instead of facing drastic housing shocks, it is facing housing booms since
2008. Thus this paper sheds some light on the analysis of housing market in Australia to find
reasons why it did not follow the boom and bust cycle as compared to the World’s largest
countries such as US, UK. We also explore the variables that determine the house price in the
Australian economy at macroeconomic and microeconomic level using the cointegration test,
Error correction model and Granger Causality Wald model.
The paper will be organized as follows, section 2 will consist of a theoretical and empirical
review, and then in section 3 an overview of the Australian housing market will be
undertaken. In section 4 the methodological part will be tackled, followed by section 5 which
will consider the analysis and section 6 will contain the conclusion.
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Literature Review
Theoretical Review
The hypothetical skeleton that prevails behind the housing structure is fundamental to
discerning the policy of housing prices. The market applies a hypothesis of demand and
supply of residential property to deduce the cost in an economy; the utilization of economic
ideologies and means are mostly essential to describe the fluctuations in the cost owing to the
demand and supply of the inhabitants. When the housing costs are at preferred levels,
newcomers in the property market can better incur houses, while existing players savor higher
housing wealth and building industries rejoice on achieving both their budgetary and
monetary aims.
Miles (1994) grants an ingenious terminology to the features of dwellings in comparison to
other commodities. Having distinctive characteristics, housing is referred to as durable dual
assets as compared to others, since they display perfect inelasticity of supply. Nonetheless, in
practice this assumption does not remain true, since it does not reflect supply behaviour.
Undeniably, householders obtain housing loans against housing collateral that allow them to
acquire a higher sum of money than the asset value. While costs of other valuables such as
exchange rate, bond prices and equity values are more likely to oscillate, housing prices
reveal to have modest price volatility as compared to others. Hence, institutions such as banks
and construction companies are some of the most essential players in the housing market as
compared to others.
Needleman (1965) utilized a familiar monetary hypothesis to recognize housing costs, costs
of convenient house-alternatives, variation in the facilities and cost of financing and
amendment in government approach, for example, lease controls or sponsoring construction
of dwellings and dispersion of income as components influencing the housing needs in the
market. Contrarily, components influencing supply of house incorporate the value of
development, accessibility of territories and government endowments or limitations
(economics online).
Poterba (1984) provides an asset market approach with regards to the quantity in demand for
housing services as integrated in real rent price and the stock of houses, given on short basis.
Consequently, being in equilibrium, the real rental price of housing services harmonizes the
favorable amount of housing services with the service flow that prevails in the market at that
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standpoint. Indeed, Muellbauer and Murphy (1997) also adhere to this proposal and portray
the flux in the housing market via an equation of demand for housing, which reckons
principally on the mean real earnings and expenditure of dwelling services that clutches
housing costs; and a supply of these services, that depend on housing stock, cost and
population size.
In order to monitor this particular market, it is of prime interest to grasp the main factors
influencing house prices. Housing has not only been referred as a consumption asset but also
an investment good. Hilbers et al (2008) arrange policies into four kinds namely: structural,
fiscal, prudential and monetary.
Empirical Review
A variety of extensive analysis has been conducted on the housing market in many countries
having diverse type of economies. Several researchers such as Ludwig and Slok (2004), HonChung (2009), Case et al. (2005), Goodhard and Hofmann (2007), Bardham et al (2007) and
Zhang and Wu (2008) have discovered that among several macroeconomic determinants
related to housing market, the main factors were unemployment, share index, gross domestic
product (GDP), demographic factors, household income, current account of a country, interest
rate, industrial productivity and consumer’s consumption.
Hon- Chung (2009) argued that there could be no standard prices for real estate since the
factors mentioned above will vary from one country to another or even region wise. In
Kuentai (2011) it was found that housing prices in capitals or metropolitan areas are
significantly higher as compared to smaller cities or suburbs. Paiella (2007) deduced in his
research that there was a positive correlation between property and consumption thereby
confirming that a rise in property value also induced a higher number of household owners.
On the other side, Reichert (1990) scrutinized the impact of household incomes, employments
and migrations on housing prices on a national perspective. The latter argued interest rates of
mortgage credit was more influential on housing prices on a national level, but on a regional
level the most determining factors of housing prices were migration of the populace,
unemployment and household incomes.
In a survey done by Bardhan et al. (2007), the authors discussed about the relative
relationship between property prices and GDP; they also found that there is a link with
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foreign direct investment (FDI). Furthermore, Valadez (2010) came up with a research that
there was a strong relationship between price of properties and GDP. Various analysis were
carried out in different regions in Europe and ultimately those scientists concluded that GDP
and unemployment were strongly related to housing booms and busts. Nevertheless,
Lacoviello and Neri (2008) criticized heavily the connections between GDP, income and
housing market.
In Mikhed and Zemcik (2009), it was reckoned that a fall in house prices influenced
negatively the consumption and GDP in USA. In line with this, Adams and Füss (2010)
perceived a significant growth in the housing market with a rise in GDP. Meanwhile,
Tsatsaronis and Zhu (2004) confirmed through variance decomposition by using a sample of
17 industrialized countries that there were no long-term trend of GDP with variation of
housing prices. However, Davis and Heathcote (2003), Goodhart and Hofmann (2008) and
Madsen (2012) came to a common standpoint with their results that on a short run basis there
was a connection between GDP and housing market.
Many comparative studies were conducted in different cultural environments; Chin (2003)
and Ping-Ma (2010) found a regular approach in explaining the movement of prices of
properties in the economy in Asian cities. Shen and Liu (2004) demonstrated using a sample
of 14 Chinese cities that factors such as construction costs, household income, price index,
employment rate, demographic indicators were underlying drivers in the fluctuations of
housing prices. The latter highlighted in his findings that in cities such as Beijing and Tianjin
the number of bank loans and household income were liked to housing market. Moreover,
Shiller et al. (2010) debated in his opinion that housing prices in developed countries has been
reinforced by a rise of income per capita. He argued that a low interest rate was the main
reason that propelled buyers to invest in the housing market.
Several authors came up with some common findings that housing prices vary with a set of
macroeconomic variables and market-specific conditions. Hofmann (2004) and Tsatsaronis
and Zhu (2004) analyzed the prime factors of the housing market in diverse types of
economies and they came up with an approach that economic growth, inflation, interest rates,
bank lending and equity are key explanatory indices of the cost of housing. Herring and
Wachter (1999), Hilbers et al (2001), Chen (2001) and Gerlach and Peng (2005) highlighted
on the profound chain mail between bank loans and property. In addition to this, Garmaise
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and Moskowitz (2004) strongly averred that the problem of asymmetric of information about
the market conditions affected the property transactions. Green et al (2005) came with the
argument that house prices vary through metropolitan areas with diverse type of supply
elasticity.
Moreover, Clapp & Giaccotto (1994) studied how housing prices varied with fluctuations in
unemployment, expected inflation and risk premium of bonds in UK. These studies had
discovered a solid link between inflation, unemployment and house price changes. Tu (2000),
Bourassa and Hendershott (1995) and Abelson (1994) illustrated that the impact of the
macroeconomic variables was accountable for the Australian housing market. Tu (2000)
deduced that in the long run the income level was the most determining element for housing
growth, while mortgage and unemployment rates were classified as being both influential to
housing prices on both a short-run and long-run basis.
In addition, it was also found in Bourassa and Hendershott (1995) that Australian housing
market was affected simultaneously by real income and the population growth. Abelson
(1994) provided a detailed analysis of the difference of housing prices between diverse
Australian cities and the housing cost. The latter had also discussed a complete model where
there were interlinks between employment, wage level, populace, metropolitan comforts and
housing prices which justified the reasons behind intra and inter city difference of housing
prices. Abelson (1994) had further postulated factors such are liberalization of building and
zoning policies that induced a significant fall of prices in the Australian housing market by
the increase of competition among suppliers of the construction industry.
Likewise, Lerbs (2011), Giussani et al (1992) and Baffoe-Bonnie (1998) discovered that
employment and household income are essential factors. An examination by Smith and
Tesarek (1991) revealed a decline in real estate activity led to a significant fall in employment
rate. Schnure (2005) deduced that to every 1% drop in unemployment rate there was a drastic
decrease of housing prices. Furthermore, Blanchflower and Oswald (2013) and Oswald
(1999) analyzed the linkage between labor mobility and house ownership rate and found some
negative externalities. They debated on the fact that a sharp rise in the rate of home ownership
induced an impact on the labor market and hence causing more unemployment.
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Hughes and McCormick (1981, 1987) also closely examined the effects of migration and
unemployment on housing market. Bover and al. (1989) depicted a profound link between
housing demand and employment level. Bourassa and Hendershott (1995) also discovered a
positive approach between housing prices and employment growth in Australia. Following the
findings of Hendershott (1993) and Bourassa (1995), several authors have analyzed that the
direct impact of employment level on house prices on a country since it deduced the wealth of
residents. Affordability and employment are intertwined and are often considered as a single
determinant. An increase in the employment sector positively influences housing prices by a
rise in the quantity of house demanded; while, an increase in the demand of housing
significantly increases construction activity and thereby resulting also in a higher level of
employment.
Minetti (2003) argued that fluctuations in interest rate had profound impact on housing prices.
The real estate industry relies mostly on borrowed funds and the value of these investments is
highly determined by the cost of financing. While the interest rate increases, the cost of
borrowing boosts up and thus consumers are disinterested to invest. Consequently, the
aggregate demand for real estate decreases with a rise in interest rate. Paradoxically, Apergis
and Rezitis (2003) found that a drastic decline in interest rate urges a higher demand for
housing. Andrew (2010) concluded that the degree of competition of loan interest in the
banking sector is a determining factor of housing prices.
Moreover, Kearl (1979) studied the current inflationary structure of the economy and deduced
that the housing market was affected. Brunnermeier and Julliard (2008) came up with another
result that the rate of inflation was also a crucial index of the price-rent ratio of housing
market. Likewise, Follain (1981) and Feldstein (1992) ascertained the negative impact of
inflation when investing in houses whilst Andrews (2010) confirmed in a sharp rise of
housing prices due to fluctuations in inflation rate.
On the other hand, there are certain theoretical approaches that are utilized to investigate the
link between the determinants of housing market and housing prices. Ahearne et al. (2005)
brought to light how housing prices vary with respect to fluctuations in the macroeconomic
cycles, mainly due to changes in monetary policy. Moreover, Lacoviello and Neri (2010)
employed a Dynamic Stochastic General Equilibrium Models (DSGE) during their research
and achieved a stiff connection between economic activity and residential market. Since there
are very little theoretical models conferred, we tend to focus more on the empirical models
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used in the housing market. Brooks and Tsolacos (1999) exemplified a Vector Autoregressive
(VAR) model on property returns, financial and economic instruments, adjusted real estate
returns to illustrate that interest rate and inflation have a potent influence on the property
market. Undeniably, Bjørnland and Jacobsen (2010) adopted identical VAR to scrutinize how
the housing market in Norway, Sweden and UK respond to macroeconomic variables; they
confirmed that the housing market is referred as a ‘ monetary transmission channel’ and
abrupt discrepancies in the rate of interest upset the housing market instantaneously. Besides,
McCue and Kling (1994) probed the securitized market as to the filtered equity Real Estate
Investment Trusts (REITs) in America. They ultimately came up with the outcome that
although USA had a large economy, the factors of investment were not substantial, but the
nominal short-term interest rate influenced the housing market up to more than 60%.
Additionally to VAR, some authors also applied the Vector Error Correction Model (VECM)
in their analysis. Whilst restricting themselves to Germany and UK, Schätz and Sebastian
(2009) adopted the VECM on appraised-based property ratios. The latter indicated that the
unemployment rate, government bonds and consumer prices have a long-term momentum
with the real estate market; government bonds and consumer prices exhibited a positive
relationship with property prices while the unemployment rate displayed an inverse
relationship. Furthermore, they also criticized the labor market as a crucial factor in their
approach. Hoesli et al. (2008), who also used the VECM, underlined the role of real estate
using monetary variables in the regression analysis. Thus they discovered the positive
connection between asset returns and the rate of inflation. Lastly, Bouchouicha and Fititi
(2012) used another model based on a Dynamic Coherence Function (DCF) to study the result
of mixing several markets such as the housing market, the commercial market, the securitized
market and the real estate market together; they illustrated that there existed a similar long run
flow as they showed identical shape of the DCF.
It has been confirmed and highlighted by various researches that the study of the housing
market has been proven to be very crucial for the economy. Rose and Speigel (2012)
discussed that the global financial crisis was also due to the downturn in the housing market.
In addition to this, it was argued by Hall and Woodward (2009) that the significant reduction
of home-buyers had a profound impact in the American economy during the recession.
Indeed, Feldstein (2008) also came up with the approach that the private sector found hurdles
in the valuation of mortgage-backed securities during fluctuations of housing prices; Leamer
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(2007) stressed on the fact that the housing market had determining attributes that could cause
recession.
Overview
Property investment is not only about shelter; it has additionally been noticed through several
years that housing market is an indispensable element of the Australian economic
infrastructure. Hence the family home is rapidly turning into the power plant of economic
development as it contributes to the GDP of the country. However, it has been observed that
since the late 2000s housing prices have undergone drastic increases in urban communities.
Figure 1: Australia House Price Index

From the above graphic, it is noted that the Australian housing market has not been affected
by the global financial crisis in 2008-2009. From that time, the economy continued to outrun
roughly all different types of housing markets. The market has proved to be more stable as it
has prevented the instant surges and drops of house prices as compared to other markets in
recent times. This outcome was due to the stringent legal framework and the vigorous
banking system in Australia which prevented the Australian market to decay from the US
mortgage crisis in 2008. Indeed, since that period, the Australian economy strengthened and
thus could compete with the Asian Industry as shown below.
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Figure 2: Global House Price Index

As the Australian demography has increased over years, the migration index across cities has
significantly changed and also housing prices. This supports the arguments of many
researches that stipulate zoning and regional aspect have a relative impact to property prices.
Sydney, Brisbane and Melbourne are the most densely populated cities across the island
continent as shown.
Table 1: Interstate House Price

252

Research Week 2019

Besides, the income effect is also another stimulus that contributes to housing growth. Since
there has been a drastic increase in productivity, the income gaps between the inhabitants
have improved as the commodity exports faced “resources boom”. Consequently, on an
average we have observed that there has been a shift in the quality of dwellings they buy.
Furthermore, the elevated cost of house rents urged Australians to invest on the long run and
opt to be the owner rather than the tenant.
Methodology
Data
The Australian Bureau Statistics (ABS) is the prime database for the study; the time series
data used for this study is quarterly data, collected for housing prices from 2000 to 2017. The
Reserve Bank of Australia website is the other source of data utilized. It discloses quarterly,
monthly, semi-annually and yearly regular reports on several topics and the most recent ones
are as at December 2017, which thus explains the proper adjustment in the market has been
recorded.
Model Specification
This research manipulates the cointegration regression method to verify a long-term link
between housing prices and a set of explanatory variables; an approach similar to that used by
Mikhed and Zemčík (2009). The explanatory variables used for explaining house price
fluctuations would be macroeconomic and demographic factors, namely inflation rate, GDP,
interest rate, unemployment rate, population size and migration. A model similar to Takala
and Pere (1991) will be used:
ߙ =ܪߚͳICP ݐܫ+
[1]

Iܴ ݐ+ ߚ͵ GDܲݐ+ ߚͶ UE ݐܯ+ߚͷMI ݐܩ+

ܲݐ+ߚHܲݐെͳ

+ ߳ݐ

Error Correction Model
In addition we use the ECM to predict the relationships of residential property prices with the
same set of variables in the short run despite the global financial crisis. The main limiting
factor of this model consists of only one inflexible lag structure and the equation is as below
(Maruška Vizek, 2010).
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∆h=ݐc +
mig

∆ ecݐݐെ݅ + ∑ ∆hݐെ݅ + ∑ ∆gdp + ∑ ∆ ir + ∑ ∆ unemp + ∑ ∆ pop +∑ ∆ inf +∑ ∆

(2)
Granger Causality Test
A time series ܻ ݐGranger significance on the respective time series ܺ ݐwhen the actual value of
X can be forecasted by employing the previous values of Y.
The test is emphasized on an F-statistic and can also be used in a framework consisting of
multiple variables. However, the correct procedure to be used highly depends on the presence
of cointegration in the time series (Granger 1969, 1986).

Explanatory Variables
, symbolizes housing prices, which is explained by indices. It is mainly the dependent variable
in our research since we are to analyze what variables influence its behavior over a specified
timeframe.
HࡼǦͳ, being the lagged dependent variable, it speaks for the previous house prices. Indeed,
we assume our lag time to be one month; as such, this clearly explains our subscript of t-1.
Hence this clearly interprets that the housing prices depend largely on historical data. Kroop
(2006) accentuated in his studies that the influence of a lagged variable is essential as there is
an interlocking relationship between time series and time lag. At the same time, Wilkins
(2013) points out that the use of lagged dependent variables in regression analysis has been
proved to have a booming impact on the coefficients of independent regresses. Even though
many authors repudiate the validity of variables, Wilkins (2013) depicts that such concern is
accountable for serial correlation.
ICPࡵ࢚ represents the rate of inflation and is determined from the consumer price index (CPI).
It is the quarterly percentage in the CPI collected from the RBA databank. We prefer to
consider the consumer price index instead of the Retail Price Index (RPI) as the CPI is not
liable for housing cost. As such, there will not be any mirror effects of fluctuations in rents,
tax and mortgage payments on housing prices. Brunnermeier and Juillard (2008) deduced that
inflation induced an inverse significant impact on house prices
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Iࡾ࢚ represents interest rate and in this model, we are employing the long-term interest rate
from the OECD database. In general, banks offer facilities to financial institutions for
securities; thus, the bank rate has a direct impact on interest rate. Andrews (2010) concluded
the significance of interest rate and that dwellings’ prices have the tendency to increase when
interest rate fluctuates.
GDࡼ࢚ is the Gross Domestic Product and is a reflection of the worth of output formed by an
economy normally expressed in base-year prices. The government manipulated GDP as a
comparative tool to explain the purchasing power and growth of a specific economy over
time. In this paper, we are using real GDP rather than nominal GDP as the latter includes
inflation. Adams and Füss (2010) deduced that determined the GDP has a positive impact on
house prices.
UEࡹ࢚ symbolizes the unemployment rate and the proxy is an unemployment index. A rise in
employment rate will significantly increase the demand for houses. Hence this will definitely
boost a growth in housing prices. (Oswald 2013)
MIࡳ࢚ is the migration level which will either induce a positive or negative impact upon
housing prices (Sa, 2015; Saiz, 2017).
POࡼ࢚ is the population value that affects the demand side of the equation and is considered as
a crucial note while looking at its trends on census as it positively affects housing prices as
averred by Zhang and Wu (2008).

Unit Rot Tests
To find if a variable is non-stationary, the augmented dickey-fuller test will be used to verify
if the variable has unit root.

This test is executed using residuals to demonstrate co-

integration, which is a major requirement under this model.
The hypothesis for unit root test are as follows:
Ͳܪ: Presence of unit root in residual (non-stationary)
ͳܪ: Absence of unit root in residual (stationary)
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Cointegration
Additionally, we perform the co-integration econometric technique to verify the relationship
between non-stationary time series variables. Udne Yule (1926) came up with his findings
that in statistics, two integrated I (1) series could be co-integrated if only there was an
absolute link between them.
 Ͳܪ: Model is co-integrated
ͳܪ: Model is not co-integrated
Analysis
Descriptive Statistics
In order to obtain a summary of the evolution of the variables, the following descriptive
statistics can be considered.
Table 2: Descriptive Statistics
Variable

Obs

Mean

Std. Dev.

Min

Max

HP

71

89.25731

17.95875

53.50498

125.1074

INF

71

91.85916

12.37587

69.7

111.4

IR

71

4.761451

1.288766

1.933333

6.901983

GDP

71

343668.8

50498.35

262005

430724

UNEMP

71

5.517269

0.6857592

4.082582

6.976185

MIG

71

332832.4

519179.7

100000

2292000

POP

71

3760.943

8797.649

19.029

24598.9

The mean of each variable is calculated to illustrate if some of our values are outliers,
whereas the standard deviation measures the variability of our data source and deduce the
numeric factor that explains how far away the readings are from the mean. As the data source
possesses high standard deviation, a log model will be employed to standardize the outliers.
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Table 3: Log Model
Variable

Obs

Mean

Std. Dev.

Min

Max

LNHP

71

4.469856

0.2149012

3.979775

4.829172

LNINF

71

4.511126

0.1368287

4.2442

4.713127

LNIR

71

1.516264

0.3160869

0.6592455

1.931809

LNGDP

71

12.73661

0.1489033

12.47612

12.97322

LNUNEMP

71

1.700043

0.1271993

1.40673

1.942502

LNMIG

71

12.2415

0.7675748

11.51293

14.64494

LNPOP

71

4.136068

2.569244

2.945964

10.11046

From the new log model, the data set can be described as a better estimate of its central
tendency; as exemplified from the table, the standard deviation is minimum and thus the
variability of independent variables is not contradictory from the mean.
Unit Root
Table 4: Results for ADF
Variable

Level form

First -Difference

LNHP

0.3787

Non-Stationary

0.0014

Stationary

LNINF

0.0561

Non-Stationary

0.0000

Stationary

LNIR

0.7636

Non-Stationary

0.0000

Stationary

LNGDP

0.7046

Non-Stationary

0.0000

Stationary

LNUEMP

0.3725

Non-Stationary

0.0001

Stationary

LNMIG

0.9340

Non-Stationary

0.0000

Stationary

LNPOP

0.9196

Non-Stationary

0.0000

Stationary

From the above, we can clearly conceive that all of our variables are not stationary at level
form except for inflation. However, they are all categorized as stationary at first difference;
thus it means that our variables are integrated of order 1, I(1). This also supports the
arguments of certain economists that stipulate that economic downturns do not cause
permanent fall in the housing prices in the long run. However, given that inflation is a hurdle
at stationary level, we are skeptical to include the variable in the long run co-integration test.
As concluded from the above, all of our variables are I(1) and thus the following tests can be
done.
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¾ Multicollinearity
In addition to unit root test, we also run a test for multicollinearity using the VIF method as
discussed in our previous chapter. Hence, if there is a strong correlation, then it stipulates
more difficulty to determine the bond between housing prices and our set of independent
variables.
Table 5: Results for Multicollinearity with Inflation
Variable

VIF

1/VIF

lngdp

234.94

0.004256

lninf

206.20

0.004850

lnir

8.36

0.119589

lnpop

3.71

0.269225

lnmig

2.38

0.420891

lnunemp

2.15

0.465162

Mean VIF

76.29

It can clearly be noticed that GDP and inflation rate have a relative high VIF value and are
greater than 10 hence increasing the standard errors of the coefficients. In addition to this,
inflation rate has been spotted to be stationary at level form; thus we intend to carry the
regression test throughout our thesis without the presence of inflation since it will distort the
other values. Consequently, we repeat the same preliminary test without inflation rate as
shown below.
Table 6: VIF without Inflation
Variable

VIF

1/VIF

lnir

8.26

0.121096

Lngdp

5.61

0.178309

lnpop

3.35

0.298326

lnimg

2.35

0.425581

lnunemp

1.93

0.518916

Mean
VIF

4.30

From the above, using the Variance inflated factor, (VIF) we validate the assumption that
there is the absence of multicollinearity in our dataset as VIF is greater than 10. As a result,
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we can clear assume that interest rate, GDP, population, immigration and unemployment rate
are not highly correlated to one another.
¾

Co-integration

Table 7: Results for Co-Integration
Variable

Level form
(pvalue)

Decision

Residual

0.0133

Stationary

First -Difference Decision

By the looks of the above table, one may be tempted to interpret with conviction that the error
term of the long-run regression is stationary, thus implying that variables, though I(1) in the
short term, are co-integrated in the long-run. We thereby accept the null hypothesis that
assumes the presence of co-integration in our model and conclude that our model can be
confidently used in policy formulation.
The above overall test shows that our finding is good fit; it posits that house prices closely
adhere to its actual values. Indeed, it not only translates that the variables are related with
housing prices, but also deduces that an increase or decrease in one variable will disturb house
prices by the same amount.
Long Run Analysis
The regression overall model aims to probe the relation between property prices and the
selected set of independent variables as described from the previous chapter. A statistical
representation is illustrated below to characterize the determinants of housing prices.
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Table 8: Results for Co-Integration (Long-run)
P-value in parentheses (***p<0.01, **p<0.05, *p<0.1)
As demonstrated from the above, the R-squared is portrayed by a high value of 0.976, which
is close to 1 and hence certifies that almost all our variables have the illuminating power to
explain fluctuations in housing prices. Even though the R-squared values estimate the
effectiveness of the model, the F-test deduces whether the links are considerable in statistics.
We interpret the effect of our independent variables by scrutinizing the value of their
coefficients.
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Effect of interest rate on house prices

The rate of interest has a coefficient of -0.080, which also explains that a rise of 1% in interest
rate will contribute to a drop of 0.08% in housing prices, thus concluding a negative
relationship with respect to housing prices throughout the last 17 years. With a p-value of
0.005<0.1 from 20002006, interest rate is regarded as being one of the most important
determinant of housing prices. Theory stipulates that interest rate has an inverse link with
housing prices; our analysis endorses that interest rate is a vital tool to manipulate house
prices. Economists describe that a decreasing interest rate movement, which maintains the
mortgage cost within the budgetary constraints of household established by current income,
normally enlarge demand in the housing market. They also stipulate that the choice of buying
residential property is more susceptible to the monthly loan repayment than the size of the
actual loan regarding property income. In line with our theoretical approach, Nneji et al.
(2013) predicted that the cost of borrowing elevates with an increase in interest rates and thus
there is a reduction in the amount of loans offered by financial institutions which also results
in a drop in the demand of home buyers and thus causes a significant low house price. Our
findings also explain the housing bubble in Australia that partly influenced by the decreasing
interest rate policy during the last 17 years as shown from the graph. In addition to this, the
long run relationship with interest rates also coincides with similar terminology that Kenneth
and Ilhyock found. Thus the Australians validate the arguments of Ben Bernanke (2010) as
interest rate is used as a “blunt” device to sustain the residential property markets.
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Effect of GDP and House prices
Furthermore, with a p- value of zero, GDP validates to be significant. Indeed, it is also
outlined to induce a positive effect with housing prices; a $ 1 million increase in economic
growth led a substantial increase of house prices up to 1.583%. This supports the findings of
Adams and Füss (2010) who deduced that housing prices grew with a rise in GDP. In the
early 1990s, with the emergence of goods and services tax (GST), housing investment
strengthened. To offset the loss in 2000, the government settled policies such as the First
Home Owners Scheme (FHOS) which resulted in a rise to Australia’s GDP. Thus it had a
direct influence on the consumption on housing activity. However, after the global financial
crisis 2007, the economy of Australia was quite different as compared to USA, UK and
others. In addition to this, during the year 2008-2009, with the help of government
intervention, more and more Australians switched from equity investment to buy real estate.
Indeed, during that particular period, there was a net rise in migration and thus the demand of
houses kept increasing. Consequently, housing bubble blew up and there were no forecast of a
drop in house prices in Australia owing to global financial economic downturn. As such, this
supports our findings that housing prices grew up by 1.605% with 1% rise in GDP during the
period 2007-2017. Inflationary house price in Australia has been caused owing to long run
economic success during the late 1990s. Furthermore, this study quotes similar conclusion as
that of Sutton (2002), Berry & Dalton (2004) who clarified that the average dwellings prices
significantly increased by 1.5%, given a 1% rise in GDP in Australia.

Effect of Unemployment rate on Property prices.
However, we can clearly observe that unemployment projects a negative link with housing
prices. As shown from above, a rise of 1% in the unemployment rate will cause a drastic fall
of 0.014 % before financial crisis and a drop of 0.017% post the economic phenomenon. In
line with this, having a p-value of 0.733 and 0.683 before and after the structural break,
unemployment is qualified as insignificant to our study. As such, this reveals that a decline in
the employment rate will significantly cause a fall in housing prices. In addition, there is a
direct impact of unemployment level on residential property prices since it concluded the
wealth and standard of living of residents. Consequently, if more and more people are
employed in the Australian workforce, the populace’s affordability of real estate will
significantly rise as well as the quantity of house demanded (Hendershott 1993).
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Effect of Migration on house price
The level of migration towards Australian states is another independent variable that we have
considered in our study. As it takes a p-value of 0.822 > 0.1, we conclude that migration is not
significant and hence is not considered as an essential determinant of house prices.
Nevertheless, migration has a negative impact on property prices; it follows in theory that
migration inflows will induce an increase in the quantity of housing demanded in the market.
As such, this will result in an increase in house prices and rents. Likewise, our findings
coincide with that of Gabriel et al. (1999) who stipulates that migration can effectively
explain the variations in housing price. Nonetheless, Coleman and Landon-Lane (2007)
criticize theory with the proof of PLT migration data that delineate the existence of an
overestimation of the size of migration index on housing market; and therefore it categorizes
migration influences as both positive and negative on house prices depending on the
flexibility of the hypothesis. There are 2 aspects namely: timing and feedback that also
justifies our results. As averred by the researches from the RBA, the level of migration does
not cause an instant effect on house prices as compared to some macroeconomic variables.
Likewise, the housing supply of a particular region or country will determine the changes in
migration flow. Hence this further explains the relationship between migration and housing
price.

Effect of population size on housing price
Besides, the population index also has some imprints on housing prices; from the above
regression table, we can clearly inspect that since it possesses a p-value of 0.010< 0.1,
population is regarded as a significant variable with respect to house prices. Also, with a 1 %
increase in the Australian population, the property prices increase considerably by 0.003.
Similarly, many empirical discoveries from many authors have concluded that the
mushrooming of housing prices in bubble cities such as Sydney and Melbourne are due to a
rapid growth in population. In short the Australian demography results in a higher demand
and hence house price increases (Rod Burgess 2017).

263

Research Week 2019
Short Run Analysis
As we have been previously discussed, there have been many drivers that encouraged the
exorbitant property prices and few of them have proved to be important determinants in the
long run.
However, these variables can also been regarded as stimuli in the housing market in the short
run.
In order to verify this relationship, we proceed to the Error Correction model, ECM.
Table 9: Results for ECM Model (Short Run)
Variables ECM (3)

D.LNINR
NR

ࢼ
-0.096***
9

P-valuee
0.000

0.306

0.597

D.LNGDP
D.LNMIG
D.LNPOP

D.LNUNEMP
L.ECM

0.002
0.004***
00

0.612
0.000

-0.004

0.942

-0.007***

0.000

Constant

0.130*

Observations

70

0.099

R-squared

0.216

Prob>F

0.000274
4.713

F-stat
Robust p-value in parentheses
*** p<0.01, ** p<0.05, * p<0.1

In this second scenario, the ECM gives us a good description of the behavior of our set of
variables in determining house prices. As the ECM illustrates a p-value of 0.000, we reject Ͳܪ
and confirm that interest rate is also significant in the short run. Furthermore, our results also
invokes that an increase of interest rate in the Australian economy will significantly decrease
house prices by 0.096 %. Correspondingly, it supports the same approach as economical
theory stipulates for a long run relationship between interest rate and housing prices.
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However, using different samples from different countries and type of economies, some
authors concluded that the coefficient of the long run relationship should not be employed as
a yardstick to predict the impact of interest rate on property prices on the short run basis or
vice versa (IMF). Hence, we can confirm that interest rate efficiently responds to short-term
relationship with house prices to greater extent (0.096 %) as compared to the long run link
(0.08%).
Indeed, as GDP has a p-value of 0.597, we accept  Ͳܪand resolve that GDP cannot have a
short run effect on house prices as housing investment and GDP consider the time factor as an
essential indicator. Besides, unemployment and migration index have been proven to be both
non-significant from the ECM and the long run test. However, despite the fact population size
is registered by the bureau of immigration on a yearly approach, it conveys from the ECM
that it is significant on the short run. As the demography index increases from one city to
another by 1%, this follows the assumption that house prices will momentarily upgrade by
+0.004%. In the light of the above, the ECM confirms that although some of our independent
variables have been classified as long run determinants, they do not posit the same approach
on the short term.
Granger Causality Wald Test
The Granger causality test is used in the last scenario to verify the causal relationships
between the independent variables and the dependent variable under a multivariate approach
as shown.
To validate whether a variable X can Granger cause another variable Y, we should be able to
forecast the variable Y by retrieving the past behaviors of both variables X and Y.
Thus we set the following hypothesis to deduce the presence of causal relationship from one
another at 10% level of confidence.
 Ͳܪ: No granger causality between independent and dependent variable
 ͳܪ: Granger causality between independent and dependent variable
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Table 12: Granger Causality Wald Test
Dependent

Independent Chi2 df

Prob>Chi2

Variable (Y
Y,)

Variables (X)

Lnhp

Lnirr

4.7499
9

2

0.093

Lngdp

4.7988
8

2

0.091

Lnunemp

3.6774
4

2

0.1599

Lnmigg

1.8189
9

2

0.403

Lnpop

4.5803

2

0.101

Alll

29.608
8

10
0

0.001

From the table above, as the P -value is less than 0.1 , we reject the null hypothesis and conclude a

causal relationship between house prices, interest rate, gdp and population.
According to Granger, interest rate, gdp and population size can be predicted through the
previous links between housing price.
As such it deduces the following,
Interest rate and Housing prices (HP՜ܴܫሻ
From the arguments of Apergis and Rezitis (2003), a fall in interest rate evidence to
encourage housing demand which significantly rised house prices.

Under the Granger

causality model, house prices are said to granger interest.
GDP and House prices (HP՜ܲܦܩሻ
Adams and Füss (2010) stipulate the significant growth of dwellings prices with increase in
GDP.
Thus the House prices satisfy the Granger model, as property prices, economic growth rises
and induces a positive impact of GDP.
Population and House prices (HP՜ܱܲܲሻ
The granger test stipulates that as the price of the real estate market grows, demand increases
and thus it concludes with an increasing population values that justified the direct impact of
population on house price.
However, Migration and Unemployment do not hold granger since they cannot be predicted
by particular past findings of house prices.
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Similar to the Granger description of housing prices (Y) and the other variables (X), the
multivariate test continued and the figures are further illustrated in the appendix. As such, it
can be ratified with certainty that interest rate, GDP and population are significant in
explaining the fluctuations in residential prices. Moreover, it also delineates that population
cannot granger interest rate. Likewise GDP can be justified through significant variables such
as house prices and migration index. Unemployment rate is seen to granger house prices and
GDP. While, migration rate can be predicted through unemployment rate and population size,
the demographic condition in Australia can be predicted through the selected independent
variables in our study. Thus we can clearly classify the results of Granger- causality Wald as
being quite accurate and precise to the
Conclusion and Recommendations
As several authors have averred through diverse empirical findings that macroeconomic
variables have profound impacts on property prices, we have tried to modify our model by
varying the market drivers of housing prices in Australia. Since the island continent is wellknown to have had housing boom over the last decades, we have analyzed from a broader
perspective, the other factors that determine property prices while relating them with few
macroeconomic indicators despite of the global financial crisis both in the long-run and
short -run.
In this thesis, we have used the Co-integration test to examine the extent that interest rate,
inflation rate, GDP, unemployment, migration and population size affect property prices in
the long run and their feedback to the major financial downturn. The resulting conclusion of
our study advocates that interest rate, GDP and population size have long run equilibrium
with housing prices. Nonetheless, inflation has not been included in the regression model as
illustrated from the pretests as in the previous chapter. However, interest rates have proved
to be the main determinant of housing prices in Australia that supports the indicators by
Tsatsaronis and Zhu (2004) and thus cannot be excluded from the model. The Error
Correction Model provides sufficient evidence in this analysis to deduce a short run
relationship between house prices and interest rate. Indeed, it has been remarkably
surprising that population size can be considered as a determinant of dwellings’ prices in
both time frames.

Furthermore, the Granger -Causality Wald approach, confirms the

findings of the Co-integration test by illustrating the behaviour of one another. Hence the
variations of our independent variables are quite accurate and consistent with economic
theory and as established by a handful of researches.
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Our investigation also stipulates that the global financial chaos barely had an impact on the
Australian economy. Besides, the phenomenon did not contribute in any housing crashes as
compared to other developed countries with robust economy similar to the island continent.
Thus we deduce that the Australian Housing market has not been affected by the financial
crisis in 2009 and can use population index as a true determinant to forecast house prices.
Recommendations and Limitations
As aforementioned in the other chapters, this dissertation has focused on the long run and
short run impact of certain variables on house prices despite of the global economic
downturn.

However, we had to keep the yearly data for population, migration and

unemployment rate constant throughout the respective quarters since we have assumed that
these indices do not fluctuate much on a monthly basis owing to lack of data source from the
ABS. Another limiting factor in our study was the rejection of inflation rate in the regression
model since it created a huge distortion in our model though being a key component in
determining the ballooning of house prices.

An extended research to understand the

dynamics of the house prices in Australia could be to analyze the main revenue drivers that
affect housing prices in Australia or how the housing market is referred as a game of
monopoly. Another proposed research that could better illustrate our findings could be an
inter-state comparison of the house prices. Indeed, the same research could be effected, but
on a qualitative basis that invoked other factors such as the level of education, climatic
conditions, and the mining sector that affect house booms.

Appendix
¾

Serial Correlation

Likewise, another assumption that we need to investigate before running our regression is the
presence of serial correlation. As previously elaborated in the chapter 3, serial correlation is
important when handling time series statistics. Hence the Breush-Godfrey Lagrange
Multiplier (LM) test is as illustrated below.
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Table 1: Breush- Godfrey Lagrange Multiplier
Lags (p)

Chi2

df

Prob>chi2

1

57.984

1

0.000

Since the test statistics depicts a corresponding p-value less than 0.1 at 10% level of
confidence, it stringently confirms the problem of serial correlation and hence we reject the
null hypothesis. Previously, we have mentioned that we will be using the Prais-Winsten
AR(1) regression model which not only adapts to the presence of heteroskedasticity, but also
for serial correlation. Judge et al. (1985) illustrates that the prais estimator can transform any
consistent estimate into the required form in an equation. Hence it will compute the data and
reproduce the minimum sum of squares solutions.
¾

Heteroskedasticity

Table 2: Results for Heteroskedasticity
Model
HP

P-value
0.000

Decision
Homoskedasticity

The test projects a corresponding p value of 0.000; at 10% level of confidence, as 0.00 is less
than 0.1, we dismiss the null hypothesis,  Ͳܪand that there is sufficient proof to affirm that
heteroskedasticity is a hurdle in our study. Consequently, for an improved estimate of the
error terms, we employ a robust Prais-Winsten AR(1) regression model to cater for the above
mentioned problem which is consistent in the absence of homoskedasticity as opposed to the
use of the white covariance matrix.
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Abstract:
With the advent of the knowledge based economy, intellectual capital (IC) is considered as a
key resource in business. As such, Pulic (1998, 2000) as well as Edvinsson (2013) suggested
that the value added concept should be used as alongside traditional performance measures in
the knowledge based era. IC is thus an economic phenomenon which has gained significant
prominence over the last decade since it is widely regarded as a vital channel through which
financial performance (FP) can be increased. However, owing to the fact that this is a
relatively new notion among researchers and practitioners, there is no consistency with regard
to the essence and the role of this capital in an organization as well as its measurement.
Empirical research attempting to quantify intellectual capital as well as to assess its impact on
the profitability on firms has to date largely been relatively scant. Even then, such prior
studies have ignored certain methodological and theoretical aspect of the relationship between
the different components of IC and FP. The overwhelming majority of them has used static
models of regression analysis to validate the IC-FP link, providing only partial insights on the
relationship between the two variables. However, static models ignore elements of dynamism
and endogeneity in the IC-FP link and therefore provide an incomplete picture of reality as
there is the possibility of a reverse causation from financial performance to intellectual capital
as FP can be argued to positively affect IC (El-Bannany, 2008; Soheili & Pakdel, 2012;
Eftekhar el al., 2014; Mondal & Ghosh, 2014; Sefidgar et al., 2015). Ignoring this fact will
imply an underestimation of the role or impact of IC on FP given the possible existence of
such feedback effects. This study employs a rigorous dynamic panel vector autoregressive
model (PVAR) to analyze the contribution of each the different components of the VAIC
index which include the human capital efficiency, the structural capital efficiency as well as
the capital employed efficiency in the overall financial performance of the above mentioned
companies over the same time period. To achieve the main research objective of measuring,
establishing, and empirically validating the link between the components of intellectual
capital on organizational performance, this paper uses data collected for 152 companies
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operating in Mauritius, which includes the top 100 companies as well as those listed on the
Stock Exchange of Mauritius, both on the SEM and the DEM, for the period 2008 to 2017.
Our empirical findings confirm that a positive relationship exist between all the three
components and financial performance, although significant only for HCE and SCE. Our
results therefore conclude that the driving force of performance lies in human and structural
capital.
Keywords: Intellectual Capital, Human Capital Efficiency, Structural Capital Efficiency,
Capital Employed Efficiency, PVAR

1. Introduction
Long ago, physical and tangible assets were considered as the main elements for creating
value for organizations. However, in today’s knowledge-based economies, the main source of
value creation has changed from the tradition tangible resource into intangible resources
(Inkinen, 2015).

As the company's performance is based on knowledge elements, it is

essential for organizations to gain an adequate knowledge of the creation, management, and
measurement of intellectual capital (Kianto et al., 2014) as there are significant benefits that
can be reaped from that new form of intangible asset. Due to this transformation from the
physical resource based economy to the model knowledge based economy, it may be infer
that intellectual capital (IC) as an intangible asset will impact on the performance of
companies. Substantial prior studies (Vishnu and Gupta, 2015; Alhassan and Asare, 2016;
Maji and Goswami, 2016) in the field of intellectual capital have focused on the pivotal role
of this capital and its impact on the performance of companies in the world. Al- Hamadeen
and Suwaidan (2014) further stated that IC can best be defined in terms of its components
comprising human capital, structural capital and capital employed. Chen and al (2005) found
that even though the IC index is a measure of corporate intellectual ability, however, if
investors do place different values on the components of IC, namely, the HCE, SCE and CEE,
then the model which include the three components will have more explanatory power than
the one using the aggregate VAIC index. Besides the overall IC performance, prior studies
(Dzenopoljac et al., 2016; Gogan et al, 2016) have also emphasized on the influence and
impact of the components of IC on performance of companies. Reasonable investment in
human capital with a high level of competence and commitment lead to an increase in the
creativity level and effectiveness in the organisation which in turn will generate more profits.
Structural capital of organizations can assist organizations to meet market demand and attain

274

Research Week 2019
their objective by using the competences and abilities of the system, synergy, organizational
structure as well as culture of the organization. Furthermore, the presence of a suitable capital
structure would aid the organization achieve one of its fundamental goals of being profitable
(Nuryaman, 2015).

Hence, the objective of this paper is to assess empirically the relationship between corporate
financial performance and each of these components for the top 100 companies in Mauritius
as well as those listed on the Stock Exchange of Mauritius for the period 2008 to 2017 by
using a rigorous dynamic panel vector error correction model (PVECM). Most of the existing
studies have been using pooled static regression analysis with no studies to the best of our
knowledge which have applied the dynamic PVAR model. Due to this clear methodological
gap, this study becomes imperative. Rigorous dynamic panel techniques are applied in the
form of a PVAR and PVECM which caters for endogeneity and causality issues. More so, in
this era where the knowledge based and information driven economy is traditionally replacing
the traditional economy, we believe that it is imperative to assess the impact of human,
structural and capital efficiency on performance. The model also simultaneously allows the
identification of any bi-directional and/or uni-directional causality between the variables of
interest. Besides assessing the impact of HCE, SCE and CEE on firms’ performance, this
paper will also attempt to test for the causality between the firms’ performance and the three
individual components of intellectual capital. Although some prior studies have tested for the
uni directional effect of the components of IC on return on assets, to our best knowledge, no
study as at to date have focused on the bi directional impact between the variables.

2. Literature Review
Theoretical underpinnings of the human capital theory can be used to explain the relationship
between human capital efficiency and performance while the organizational learning theory
lay the theoretical foundation between structural capital and performance. According to the
human capital theory, human capital is as a form of complementary capital to traditional
capital. The HCT suggests that investment in people, whether in terms of education, health
and safety, training or any other developments results in economic benefits for individuals
and society as a whole (Sweetland, 1996). It argues that when people invests in themselves,
whether in the form of formal education, on the job training or productive knowledge, they
are creating a stock of intangible human asset which eventually has the ability to increase
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both the market and non-market productivity in an organization (Schuktz, 1960. Aliaga
(2001) postulates that there are enormous gains to be realized from investment in human
capital and people should be considered as a vital form of capital in an organization. The
emphasis on human capital in organizations reflects the view that market value depends less
on tangible resources, but rather on intangible ones, particularly human resources. Due to its
theoretical and empirical soundness, the Human Capital Theory (HCT) constitute a robust
platform for the understanding and analysis of human capital efficiency and its impact on the
firm’s performance.
The organizational learning theory, developed by Argote and Miron-Spektor (2011) explains
the link between structural capital and firm’s performance.

Njuguna (2009) defined

organizational learning as the process whereby a firm acquires a new wealth of knowledge
that can be translated into innovation and can be protected in the form of unique process,
models and copyright. Since these resources (a firm’s unique production processes, software,
and copyrights) are great source of competitive advantage for the firm so the firm should
follow a learning curve to build on these resources. In the intellectual capital literature, these
resources mentioned above have been termed structural capital in many studies (Stewart &
Ruckdeschel, 1998; Choong, 2008). Hence, the organizational learning theory can be used to
explore the role of structural capital in value creation of a firm. Recognizing the importance
of structural capital for firms, this study will apply the organisational learning theory to
explore the role of structural capital as an important element of
In line with Njuguna (2009), it is expected structural capital to be positively linked firms
performance.

2.1 Empirical Review
While most of the prior papers have assessed the impact of intellectual capital on firm’s
performance, (Xu and Wang, 2018; Smriti and Das, 2018) relatively few works have been
carried out a demonstration analysis of the intellectual capital view the aim of empirically
assessing the impact of the components of IC on performance. The first empirical study in this
area is that of Bontis et al (2000) which explored the interrelationship among the three
elements of IC (human, structural and customer capital) and their impact on business
performance for both the non-service industries and the service industries. The results
indicated that all organizations, regardless of which industry they emanate from, invested
heavily in becoming customer focused and market driven as well as developing their
structural capability will ultimately create efficient organizational routines and yield a
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sustainable competitive advantage. This advantage will eventually translates itself into
relatively higher business performance. Since then, other studies, applying mainly the
regression techniques, have emanated in this field and mixed results have been reported on
the influence of human capital, structural capital and capital employed on performance as
listed below.
By surveying the literature, it is observed that several researchers have shown that all the
three components of IC significantly and directly influence financial performance. According
to a study done by Pena (2002), the human capital of the entrepreneur (i.e. education, business
experience and level of motivation), organizational capital (i.e. firm capacity to adapt quickly
to changes and the ability to implement successful strategies), as well as the relational capital
(i.e. development of productive business networks and an immediate access to critical
stakeholders) are all three important intangible assets in determining the performance of
organizations. Sharabati, Jawad and Bontis (2010) also tested for the impact of the three
components of IC, namely human, structural and relational capital and business performance
within the pharmaceutical sector of Jordan. With data collected from 132 questionnaires, they
undertake a correlation and path analysis and they found that the three sub constructs of
intellectual capital together have a substantive and positive association with business
performance. Other studies like Kamukama et al., (2010) have also indicated a positive and
significant relationship between human, structural and relational capital and financial
performance in the microfinance industry. Uadiale and Uwuigbe (2011), using a sample of 32
financial statements of quoted companies in Nigeria, examines the extent to which the IC
components contributes to the performance of listed firms and they recommended that
Nigerian firms should invest in human, structural and customer capital in order to increase
their performance. Mondal and Ghosh (2012) results revealed that all the three components of
IC positively influence banks productivity. Likewise, Ekwe (2013) found out that all the
three components of IC influence positively the revenue growth of banks in Nigeria. Gogan et
al (2016) and Nadeem et al., (2018) also approved that there exist an interdependence among
human, structural and relational capital with all three and all the components of IC positively
and significantly impact on firm performance. Furthermore, Yaseen, Dajani and Hasan (2016)
assessed the impact of IC components on the competitive advantage within the
telecommunication sector and the empirical results indicate that both relational capital and
structural capital have positive impact and account for 48.4% of the competitive advantage of
firms. Human capital (embedded in relational capital) also indirectly and significantly
influences competitive advantage.
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Furthermore, although all sub components of IC do influence performance, several
researchers have agreed on the fact that human capital plays the key role on firm’s
performance and HCE is the most important component of VAIC (Laing et al., 2010; Meles et
al., 2016). As noted by Firer and Williams (2003) as well as Kamnath (2007) human capital
has a prominent influence on the profitability and productivity of organizations. Mavridis
(2004) showed that the efficiency of UK bank is highly dependent on its human capital
efficiency. Goh (2005) also revealed that banks have relatively higher human capital
efficiency than structural and capital efficiencies. Similar results have been obtained by
Cahill, Joshi and Sidhu (2010) who showed that the value creation capability of banks in
Australia is directly attributable to the HCE of the banks. Furthermore, all Australian owned
banks have relatively higher human capital efficiency than capital employed efficiency and
structural capital efficiency. This is backed by the findings of Maditinos et al. (2011). The
research paper of Huihui and Jitian (2010) yield more or less identical results by empirically
proving that human capital efficiency is the most important variable that drives financial
performance in the real estate sector. Another empirical work by Ahangar (2011) concluded
that while human capital positively influence financial returns of companies, structural and
physical capital are not statistically significant with returns. Latiff et al., (2012) investigated
the same issue and found that while HCE is the main predictor of performance in Islamic
banks. The factor analysis and multiple linear regression results of Xinyu (2014) for the
period 2010 to 2012. His results revealed that while both financial and human capital are
positively correlated with firm’s performance, structural capital has no such impact on the
Chinas medicine manufacturing. He also performed a cross sectional study and proved that
human capital has a more positive correlation on firm’s performance in Western’s firms as
compared to China’s firms. Although, they did not find any significant relationship between
SC and company value, Bryl and Trusolaski (2015) concluded that companies should invest
extensively in human capital to boost up their market value. These results are in line with the
findings of Maji and Goswani (2016) who proved that only human capital efficiency appears
to significantly influence performance of ICT related firms.
Another strand of the empirical literature identifies structural capital as the main driver of
financial performance. In contrast to the previous mentioned researchers who found a
significant relationship between human capital efficiency and financial performance, Firer
and Williams (2003) as well as Lia and Li (2004) found that although human capital fail to
influence firm’s financial performance directly, structural capital has a relatively strong
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influence on performance. Fu (2007) also concluded that structural capital do make a positive
contribution on the good performance of firms. Likewise, the findings of Jardon and Martos
(2009) purported that intellectual capital through structural capital directly affect performance
while human and relational capital exert an indirect effect on performance through structural
capital. Yu et al., (2010) also concluded that, unlike the HCE, the SCE were significant
predictor of firm’s performance. These authors were mainly of the view that companies
highly regarded structural capital for enhancing their market value. Dezie et al (2015) found
out that although IC and human capital had limited role in driving profitability of a firm,
structural capital do increase productivity, via, a reduction of the costs in doing businesses
rather than an increase in revenue. The multiple linear regression results of Ariff, Islam and
Zijl (2016) confirmed that while human capital efficiency has no significant association with
market performance, structural and tangible capital efficiency do have a positive and
significant association with market performance among R&D firms.
Other studies support the view that both SCE and HCE are important components of
intellectual capital. For instance, Appuhami (2007) was of the view that unlike CEE, both
HCE and SCE are positively associated with capital gains. More so, a study by Diez et al.
(2010) which explored and explained the influence of human and structural capital on the
creation of business value for companies operating in the construction sector confirmed a
positive relationship between both human and structural capital indicators and value creation,
as measured by sales growth. Clarke et al (2011) also showed that prior year human and
structural capital influenced current year performance. Equally, Komnenic and Pokrajcic
(2012) concluded that human capital as well as structural capital largely influenced the
development of companies. These results contradict that of Ting and Lean (2009) who found
that human capital and structural capital were both insignificant and negatively related to
ROA.
Analyzing the work done in this topic, we note that relatively fewer researchers have stressed
on the contribution of CEE on performance. Likewise, Latiff et al (2012) concluded that CEE
drives performance in conventional banks. Alike, Bontis, Janosevic and Dzenopoljac (2016)
assessed the degree to which components of IC affect the financial performance of the
Serbian hotel industry from 2009 to 2012 and they found that financial performance is mainly
determined by physical capital, and only a small portion of financial performance can be
attributed to human and structural capital. More recent work from Nassar (2018) evidenced
that unlike SCE which is significant both before and after the financial crisis, HCE has a
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positive and significant impact on ROA and ROE only before the crisis, SCE. However, CEE
is found to have no relation with any of the three performance indicators.

3. Methodology
3.1 Econometric Model
It can be argued that studies done on the components of IC-FP relationship is inconclusive
and this paper attempts to investigate this relationship. To achieve the objectives of the study,
an econometric model of FP that includes the three main components of IC, namely Human
Capital Efficiency (HCE), Structural Capital Efficiency (SCE) and Capital Employed
Efficiency (CEE) as the main independent variables is developed. To capture the true effect of
these three components of IC on FP, the model also includes the asset turnover ratio, financial
leverage, size of the companies, operating leverage and liquidity are also considered.
Grounded in the principles of earlier studies like Maditinos et al. (2011), Girma (2017), Smriti
et al. (2018) and Nassar (2018), the following functional form is used to test the link between
HCE, SCE and CEE on performance, proxied by ROA.
Firm Performance =
function (Human Capital Efficiency, Structural Capital Efficiency, Capital Employed
Efficiency, Asset Turnover Ratio, Leverage, Capital Turnover Ratio, Size and Cash Ratio)
The econometric model is expressed in the following mathematical form:
ROA = α0+ β1HCExt + β2 SCExt + β3 CEExt + β4 ATOxt + β5 LEVxt + β6 CTOxt+ β7 SIZExt
+ β8 CRxt + μxt
Where ROA, HCE, SCE, CEE, ATO, LEV, CTO, SIZE, CR are the return on assets, human
capital efficiency, structural capital efficiency, capital employed efficiency, asset turnover,
leverage, capital turnover, size and cash ratio respectively. β1….. β8 represent the parameter
estimates and μxt is the random disturbance term.
3.2 Data Set and Measurement of Variables
Data for this study were collected from the annual reports of 152 companies in Mauritius for
the period 2008 to 2017. A panel approach is used in this study as the data combine both
cross-sectional and time series issues (Revathy & Paramasivam, 2018). Following Ozkan et
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al (2017), firm’s performance is measured using return on assets (ROA). HCE is value added
(the difference between output and input) per human capital (salaries and employee benefits),
SCE is structural capital (the difference between value added and human) per value added
(the difference between output and input) and CEE is the value added (the difference between
output and input) per capital employed (the book value of net assets). These proxies for HCE,
SCE and CEE were developed by Pulic(1998) and has been recently used by Bontis et al.
(2016). Asset turnover is measured as the ratio of total turnover to total assets (Zia ul Haq et
al, 2004) and the ratio of debt to total assets is used as a proxy for financial leverage (Riahi Belkaoui, 2002). The capital turnover ratio is used in this study as a proxy for capital intensity
of the companies and represents the level of operating leverage (Lubatkin and Chatterjee,
1994) and is measured as the ratio of net fixed costs to total sales as per the paper of
Chandrapala et al (2010). Liquidy is measured using the current ratio which is calculated by
dividing total current assets by total current liabilities (Owolabi and Obida, 2012) and size is
measured as the natural logarithms of sales (Dogan, 2013).
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3.3 Econometric Modelling Technique
3.3.1 Panel Unit Root and Cointegration Tests
The variables used in a PVAR model need to be stationary. If they are non-stationary then the
regression results will be spurious. Hence, if the variables are non-stationary, by differencing
them, they will become stationary. The stationarity of the underlying variables is tested using
panel unit root tests, namely Im, Pesaran and Shin, ADF-Fisher, PP-Fisher and Levin; Lin &
Chu tests and the results confirm that the variables used in the model follow an I(1) process.
Lag length selection is based Schwarz Information Criterion on (SIC). The next step in the
PVAR framework is to test for the existence of a long run equilibrium relationship between
the variables. Actually, non-stationary variables may deviate from each other in the short run.
But the existence of co-integration will cause them to be related in the long run as they share
the same stochastic trends. If the series are co-integrated, the above equation will depict a
long run relationship. The Johansen Co-integrating Test and the Kao Residual Cointegration
Test have been applied and both are indicative of a cointegrating relationship among the
variables. Consequently, the PVAR will be used to test our research hypothesis.
3.3.2 PVAR Framework
To account for the dynamic and endogeneous relationship rooted in our econometric model,
this paper employs a Panel Vector Autoregressive (PVAR) approach to delineate the
relationship between the three main components of IC and FP. One of the main benefit of this
methodology is that in the presence of cointegration, both the short run and the long run
relationship between HCE, SCE and CEE with FP can be obtained (Charlo et al., 2017).
Moreover, financial performance is dynamic in nature and this implies that last year
performance of a firm do influence its current performance (Muchtar et al., 2018). The use of
the PVAR model thus enables a better understanding of the theoretical link between the
components of IC and FP by simultaneously accounting for endogeneity,
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4. Findings / Results
4.1 Long Run Effects
The long run results of the PVAR with the variables ROA, HCE, SCE, CEE, ATO, LEV,
CTO, SIZE and CR are presented in Table 1. Equation 1 tests the impact of HCE, SCE and
CEE on firm’s performance, measured by ROA. Equation 2, 3 and 4 test for the causal
relationship between FP and HCE, SCE and CEE, respectively.
Equation 1

ROA = α0+ β1HCExt + β2 SCExt + β3 CEExt + β4 ATOxt + β5 LEVxt + β6
CTOxt+ β7 SIZExt + β8 CRxt + μxt

Equation 2

HCE = α0+ β1ROAt + β2 SCExt + β3 CEExt + β4 ATOxt + β5 LEVxt + β6
CTOxt+ β7 SIZExt + β8 CRxt + μxt

Equation 3

SCE = α0+ β1ROAt + β2 HCExt + β3 CEExt + β4 ATOxt + β5 LEVxt + β6
CTOxt+ β7 SIZExt + β8 CRxt + μxt

Equation 4

CEE= α0+ β1ROAt + β2 HCExt + β3 SCExt + β4 ATOxt + β5 LEVxt + β6
CTOxt+ β7 SIZExt + β8 CRxt + μxt

Table1: Long Run Regression Results
Variable
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Coefficient

T

Coefficient

T

Coefficient

T

s

s

Statistics

s HCE

Statistics

s SCE

Statistics

s CEE

Statistics

ROA

ROA

Equation

HCE

Equation

SCE

Equation

CEE

Equation

Equatio

Equation

Equation

Equation

n
ROA

-

58.187

24.750**

31.993

*

24.728**

313.466

*

-

-0.550

-5.831***

25.225**
*

HCE

0.017186

5.297***

-5.387

-5.266***

SCE

0.012295

6.794***

-1.818734

-1.916**

-

-9.798

-1.745*

CEE

0.003190

0.394

-0.185624

-0.385

-0.102

-0.388

-

ATO

0.017391

5.768

-1.011899

-5.735***

-0.556

-5.734***

-5.451

-6.087***

LEV

-0.003241

-

0.188592

3.099***

0.104

-3.102***

1.016

-3.101***

3.125***
CTO

0.000321

1.220

0.018695

1.225

0.0103

-1.219

0.101

-1.220

SIZE

0.040993

5.181***

2.385259

5.228***

1.311

-5.140***

12.850

-5.138***

CR

0.000570

1.109

0.033191

1.121

0.018

-1.10833

0.179

1.109

Constant

777.101

-29857.75

-16416.78

-160850.8

*significant at 10%, ** significant at 5%, ***significant at 1%

The HCE, SCE and CEE coefficients in Table 1 above indicate that positive relationship exist
between all the three components and financial performance, although significant only for
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HCE and SCE. Our results strongly advocate that human and structural capital are indeed
important determinants of organizational performance. This is in conformity to that of
Ameneh et al. (2014) where only HCE and SCE are found to be significant.
Since human capital is the most important component of the VAIC index (Bontis et al, 2000;
Tayles et al., 2007), this study considers HCE as a separate independent variable to assess its
contribution to firms performance in Mauritius. From the results shown in Column 2 and 3 in
Table 1 above, it is evident that the impact of HCE on performance is both positive and highly
significant. This result is congruent to the hypothesis developed for the study, that is, there is
a positive and significant impact of HCE on ROA. In addition, HCE has greater explanatory
power than SCE and CEE, as shown by its largest coefficients, and can thus be considered as
the most dominant component of VAIC in influencing performance. Therefore, Mauritian
companies do benefit from investing in their workers skills and knowledge. Our findings
endorse the resource dependency theory which argues that companies should make use of
their available human resources to create value and improve performance. The results are also
in line with the human capital theory which postulates human capital as a major driver of
firm’s productivity. Barkat and Beh (2018) had similar results for the textile sector in Pakistan
and state that payments made to employees who create value in organizations determine to a
large extent the profitability and organizational performance. Several prior studies done in
this field have confirmed that human capital positively impacts on the organizational
performance, create significant value within the organization and help them to develop a
sustainable competitive advantage (Goh, 2005; Ting and Lean, 2009 and Ghosh and Mondal,
2009; Plink and Barning, 2010). Latif et al (2012), Vishnu and Gupta (2014), Maji and
Goswami (2016) also established that human capital efficiency is positively associated with
return on assets. This result also endorse those of (Astebro and Bernhardt, 2005; Alhassan &
Asare, 2016; Gogan et al, 2016) which showed that human capital is an integral part of
intellectual capital and has a major impact on performance and shareholders wealth. Our
results suggest that the value added effect of human capital investment contribute
significantly in increasing profitability of companies, thus invariably driving enhance
performance. This implies that the larger the investment made on human, the more favorable
its impact will be on the efficiency of companies. Plink and Barning (2010) stated that this
positive relationship can be explained by the fact that expenditure on human capital can
generate significant value for companies and provide them with sustainable competitive
advantage. The result generally support most of the previous researches which have showed a
strong positive and significant correlation between human capital and firm performance
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(Saleim et al, 2007, Makki et al, 2008; Joshi, Cahill and Sidhu, 2010). This argument is as
well put forward by Hsu and Wang (2012) who argued that an organization can benefit from
better financial performance as long as its employees strive towards improving their
knowledge and skills, Parham and Heling (2015) also considered human capital as the main
source of value creation and a strategic tool for enhancing financial performance. Our result
also supports the latest ones by in this field by Kwarbai and Ajike (2016) and Rahim, Atan
and Kamaludin (2017) who indicated that HCE has a positive and significant relationship
with performance within the industrial goods sector in Nigeria and the technological industry
in Malaysia, respectively.
Similar to human capital, investment in structural capital is considered as imperative for
efficiency enhancement as demonstrated by the strong predicting power of SCE on ROA. The
coefficient of SCE when regressed on ROA is not only positive but also significant.

Our

results confirm the hypothesis that structural capital contributes to the value creation process
and positively impact on financial performance and are in conformity with the organizational
learning theory. This can be supported by the fact that structural capital reflects the firm’s
ability to translate the innovation and energy of its human capital into corporate asset, while
capitalizing on that innovation to create wealth (Saleim et al., 2004). An organizations
performance is thus improved when its structural capital is enhanced, as confirmed by the
findings of our study. The result with regard to structural capital is reflected in the study of
Muhammad and Ismail (2009) as well as that of Maditinos et al (2011) which demonstrated
that an effective structural capital management leads to improved firms value as well as value
creation of organizations over time. This result support several prior studies (Appuhami,
2007; Grricano and Wu, 2012; Fathi et al., 2013; Bharathi, 2015 and Gogan et al., 2016) as
well as the most recent one in this area of study by Kurfi et al (2018) which revealed that SC
has a positive and significant impact on ROA in Nigeria. Our findings with respect to
structural capital imply that if employees are provided with the best possible technologies as
well as effective business strategies, business performance will be enhanced. It may be further
deducted that the value creation efficiency by the costs incurred with respect

to the

organization structure, plans and policies, procedures, intangible assets, working environment,
that is, its SE, determine the profitability of organizations in Mauritius. Our results are also
concurrent with the previous empirical research of Shamsudin and Yain (2013) in Malaysia,
Fethi et al. (2013) in Iran, Mehri et al. (2013) in Malaysia and Latif et al. (2012) in Pakistan,
but it is in contrast to the results found by the Puntillo (2009) in Italia. To sum up, the
empirical result of structural capital is in accordance with what has been put forward by
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Bontis (1998). He stated that poor levels of SC in an organization signify the inability of the
organization to organize an organization's workforce in order to produce and deliver its
product. Consequently, it would fail to return on investments in all other forms of IC (Bontis,
1998). In this sense, organizations must provide ergonomic conditions to promote better
human-machine interactions (Abrahão, Silvino, & Sarmet, 2003).
The above results also revealed that CEE is positively but insignificantly related to ROA.
Although, this result is not congruent to the hypothesis developed for the study i.e. there exist
a positive and significant impact of CEE on ROA, it is nonetheless consistent with prior
studies such as Nassar (2018) who showed that CEE should not be considered as an engine to
value creation, as in a knowledge based era, firms tend to depend more on intellectual assets
as compared to physical assets.
As far as the other explanatory variables are concerned, a strong positive relationship is noted
between asset turnover and firm performance, corroborating with the results of Sarwat (2017).
The result also provides evidence of a negative relationship between leverage and
performance, similar to Ozkan et al (2017). From a theoretical standpoint, this finding can be
explained by the pecking order theory, which argues that profitable firms prefer self-financing
to using external financing sources; as a result, profitability is negatively correlated with
leverage and higher debts results to lower performance, supports our leverage coefficient.
Similar to the studies of Salim (2012) and Kartikasari and Merianti (2016), the results
revealed a strong positive influence of firm size on their profitability, implying that large
companies achieve better performance than their smaller counterparts. This may be mainly
because large firms possess certain inherent advantages to acquire and use financial resources
to benefit from economies of scale and scope. However, the results for capital turnover and
liquidity turn out to be insignificant.
4.2 Reverse Causality
Our results (Column 4 and 5) in Table 1 also confirms a bi directional relationship between
human capital efficiency and firm’s performance. It can be noted that the coefficient of ROA
in the HCE equation above is positive and highly significant, implying that an increase in
return on asset will enhance the human capital efficiency of organizations in Mauritius, across
the different sectors. Our results thus support the view that profitable companies are more
willing to invest in human resource efficiency than those with poor financial results.
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Similarly, it can be observed that increased profitability improves both the efficiency of
structural capital as well as capital employed in the business. Thus, a causality effect among
the three components of intellectual capital and profitability is confirmed.
4.3 Short Run Effects
The VECM specification forces the long run behavior of the endogenous variables to
converge towards their co integrated relationships, which accommodates short run dynamics.
In this study, the VECM is estimated using an optimum lag length of 1. The empirical results
of the short run estimates are displayed in Table 2.
Table2. Short Run effects of HCE, SCE and CEE on FP
Variables

D(ROA)

T Statistics

Error Correction

-0.8355661

-23.8073***

D(ROA(-1))

0.013554

0.48890

D(HCE(-1))

0.0008373

2.65754***

D(SCE(-1))

0.0007297

1.81694**

D(CEE(-1))

0.0002666

23.8071***

D(ATO(-1))

0.000594

0.29005

D(LEV(-1))

-0.0000373

-1.06319

D(CTO(-1))

0.00000964

0.69343

D(SIZE(-1))

0.046985

1.35797

D(CR(-1))

0.000265

0.72292

R2

0.723927

*significant at 10%, ** significant at 5%, ***significant at 1%

Analyzing the short run results, it may be argued that

HCE, SCE as well as CEE are

important drivers of firms financial performance in the present instance, though the
coefficient being smaller as compared to the long run coefficient. This result supports the
argument that such type of investment takes time to have its full effect on the economy. In
this present instance, a one rupee increase in human capital expenditure will result in a
0.00084% increase in return on asset in the short run as compared to 0.017% increase in the
long run.. Additionally but similar to the findings for the long run equation, the asset turnover
variable is also positive and significant. It supports the fact that even in the short run an
increase in asset turnover will boost performance. More so, the size of the company and
liquidity influences performance positively in the short run.
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4.4 Summary of Results
This study investigated the complex linkage between the three main components of IC,
namely, the human capital, structural capital and capital employed and financial performance
for companies in Mauritius over the period 2008 to 2017 within a VECM framework.
Although our findings of the previous chapter shows that total intellectual capital when
treated aggregately (as the VAIC index) positively and significantly enhances financial
performance, the findings of this chapter reveal that when treated separately as different
components, some of the variables are significant determinants of profitability while others
are insignificant towards the financial performance. The overall results tend to provide
support to the existence of a positive and significant relationship between HCE and SCE
financial performance, both in the short run and in the long run. This study thus supports the
conceptual model and prove that all the dimensions of IC have positive relations with
organizational performance, though insignificant for CEE. It is clear from our findings that
human capital and structural capital are valuable assets for organization to enhance their
competitiveness and these outcomes may be helpful for decision making in the following
ways. The empirical results with regard to HCE and SCE are similar to that of Bontis et al
(2016) who concluded that human capital and structural capital should be considered as the
driving force of value creation in organizations, especially in knowledge based economy.
4.5 Managerial Implications
These results indicate the existence of a generally positive effect of intellectual capital
components on profitability indicator, implying that strengthening the HCE and the SCE can
be used to enhance financial performance. This implies that investors show positive reaction
towards companies that invest in their human and structural capital. The HCE coefficient
confirms that human capital is the pivotal component of IC and this may encourage firms to
be more focused on human capital disclosure. This empirical result with respect to HCE send
a signal to managers that they need to activate and shape the combined talent, knowledge,
skills, brainpower as well as the eagerness of the employees with a view to enhance
organizational performance and meet challenges as well as opportunities that may arise.
Mauritian policy makers should invest in human capital as this enables workers to absorb the
importation of knowledge which in turn contributes to make them more knowledgeable for
certain specific tasks and help to boost the performance of the organization. With regard to
structural capital efficiency, our findings demonstrate that on average companies in Mauritius
have systematic organization structures. The value creation efficiency by the expenditure
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incurred on items such as organization structure, procedures, working environment and so on
do impact on the profitability of the firms. However, the direct relationship between CEE and
performance is positive but non-significant.
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Abstract
Diversification can be achieved by structuring one’s portfolio with investment in several
sectors where returns are uncorrelated. Solnik (1974) elaborated that portfolio diversification
could be further enhanced by investing across borders. However, with globalisation and trade
liberalisation, interdependencies among countries and financial markets have been growing.
This in turn hampers the benefits of portfolio diversification and also threatens financial
stability of a country. Hence, this study aims at analysing whether co-integration is present
between the stock market of Mauritius and that of its major investment and trading partners. It
also assesses their stock market co-movement with a view to guide investors about the
structuring of their investment portfolios to achieve maximum benefits of international
diversification. Though, a wide array of studies on stock market co-movement is available,
yet, a gap is still present in the empirical literature regarding the existence of this phenomenon
with regards to Mauritius and its major trading and investment partners, namely China, India,
France, Kenya, South Africa, United Arab Emirates, United Kingdom and United States.
Hence, this research aims at addressing the aforementioned lacuna in the literature and to
achieve this objective, a panel data approach using monthly data over the time period January
2007 to December 2018 was employed.
Dynamic conditional correlations which
characterised the stock market correlations were computed using the GARCH model and were
regressed on the pooled monthly observations of the explanatory variables namely trade,
inflation, stock market volatility and the dummy variable representing the subprime financial
crisis of 2007-2008. The stock market of Mauritius was found to be co-integrated with three
countries namely India, China and England. On the other hand, the regression results revealed
that inflation differential positively affects stock market correlations, whereas the coefficients
of exports, stock market volatilities and financial crisis 2007-2008 were negative, suggesting
that they decrease stock market co-movement. Policy makers can use these results to
formulate appropriate policies to ensure economic stability during periods of high volatility
while investors can be guided in the structuring of their international portfolios.
Keywords: Market Co-integration, Co-movement, International Diversification, Economic
Stability
1.0 Introduction
The ‘Modern portfolio theory’, developed by Harry Markowitz (1952) provides a scrupulous
explanation on how portfolio diversification, with aims of minimised risk exposure and
maximised returns, can be achieved by diversifying across markets. Numerous authors
including Solnik (1974) also demonstrated that portfolio diversification can further be
enhanced by investing across borders. However, with increasing globalisation following
deregulation of markets and removal of trade barriers, countries across the globe have become
more interconnected. As a result, financial and capital markets’ inter-dependencies also have
increased leading to the wiping off of the benefits of portfolio diversification in certain cases.
The implications are such that the stock returns on the different stock markets follow the same
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trend and eventually a long run relationship emanates between them. Stock market comovement not only jeopardises portfolio diversification, it also threatens financial stability of
a country such that any recession or financial crisis in a country will tend to have a domino
effect in the co-related countries. Indeed, Kasibhatla et al. (2006) stipulate that price
transmission in equity markets is of overriding importance for policy makers. To be more
explicit, there needs to be appropriate policy co-ordination amongst the co-related countries
so that economic stability can be upheld.
Up to now, numerous authors have investigated whether stock markets in different regions
such as Africa, Europe, America and Asia co-move in the short run. However, very few
authors have studied this phenomenon in the case of Mauritius. Given that Mauritius is a
small developing island state; its economy remains vulnerable to events such as financial
crises. It is therefore essential to gauge whether there are any correlation between the stock
market of Mauritius and that of other countries, especially those with which it either shares
trading or investment linkages. The countries of relevance include China, India, France,
Kenya, South Africa, United Arab Emirates, United Kingdom and United States.
This paper therefore investigates the existence of short term correlation between Mauritius
and the other markets with a view to guide portfolio investors about foreign investment to be
considered when constructing their portfolio in order to achieve maximum benefits of
international diversification. Moreover, most past studies have only investigated the
existence of correlations among stock markets but none have investigated the factors causing
the co-movement between stock market in Mauritius and its trading and investment partners.
This paper thus, attempts to unveil the determinants that cause stock market co-movement
between Mauritius and its trading partners and the countries that either undertake foreign
direct investment in Mauritius or receive capital flows from Mauritius. Predominantly,
emphasis is laid on identifying whether stock market correlation is affected by bilateral trade,
inflation rate, stock market volatility and the financial crisis of 2007/2008.
This research also investigates whether long term co-integration relationships are present
between the stock market of Mauritius and the aforementioned countries as the findings may
be important and useful for the policy makers in formulating appropriate policy measures to
ensure economic stability especially in anticipation of periods where the stock market of its
trading partners or foreign investment partners are experiencing high volatilities.
2.0 Background
2.1 Stock Market Co-Integration
Co-integration is actually a statistical property which has been formalised and thoroughly
scrutinised by Engle and Granger (1987). As they stipulate, co-integration means that
equilibrium will occasionally occur in the linear combination of two series. In simpler terms,
two variables are said to be co-integrated if the distance between them is constant over time.
Consider two variables Xt and Yt, which are non-stationary, of integration order I (d).
Xt ~ I (d)
Yt~ I (d)
Since the variables are non-stationary, this implies that they follow a stochastic trend. Cointegration, is said to be present between them if the linear combination of Xt and Yt is
stationary, that is, it is integrated of order zero, [I (0)].
Xt + Yt ~ I (0)
Put differently, if the non-stationary variables are co-integrated, then their linear combination
will be either of lower integration order or even stationary, then their linear combination will
have integration order I (0), such that, this relationship eliminates the stochastic trends and
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thus exhibit stationarity over time. Hence, in light of the equilibrium which is established
between them, the variables will eventually get back to their mean distance between them if
ever there are any short term deviations.
2.2 Implications of Stock Market Co-Integration
2.2.1Hedging
Alexander (1999) outlines that as correlations are inadequate to ensure that long run
performance of hedges hold, co-integration among stock markets must also be investigated.
Hence, co-integrations are measures which give rise to and facilitate hedging activities, more
precisely, in the long term. In very simple terms, if two stock markets, X and Y, are cointegrated, equilibrium is said to exist between them. For example, assume an investor, who is
interested in long term investments, wants to go long (buy) on stock market index X.
However, if it is found that, upon the occurrence of an event, stock market Y has deviated
from the long-term equilibrium, such that this may cause the investor to buy on X at a higher
price later, then he can hedge against this situation. This can be explained by the fact that, if
stock market Y has moved away from the equilibrium following an unexpected event, then in
order to revert back to the mean distance, either stock X may follow or stock Y will return to
its original position.
2.2.2Arbitraging
Hubana (2013) postulates that existing co-integration between stock markets suggest that
arbitraging possibilities are available. Certainly, this can be demonstrated using the
purchasing power parity theory (PPP) (Alexander, 1999). Similar to the PPP, which indicates
that the exchange rate eventually revert to the rate which demonstrates parity in both
countries, in this context, the stock market prices are expected to revert to their long-run
mean. As Caldeira and Moura (2013) posit: “pairs-trading are designed to exploit short-term
deviations from a long-run equilibrium between two stocks”.
Therefore, arbitrageurs can take advantagexxiii of this price mismatch to make profits as they
already know that stock prices will tend to equilibrium eventually. Nevertheless, arbitraging
is somehow limited as market imperfections are quickly eroded due to the use of high power
statistical tools (Alexander, 1999).
2.2.3 Causality
As Adjasi and Biekpe (2006) state, in co-integrated stock markets, the market returns in one
country will be subject to causal dynamics from the other stock markets. Hence, if two stock
markets are co-integrated, then one of them will be more likely to be the cause of movements
in the other one, such that returns in one market will be a cause of the dynamics in the
returns of the other stock market.
2.3 Stock Market Co-Movement
Poldauf (2011) defines stock market co-movement as “a tendency of two or more stock
markets to move simultaneously together, so that their price movements are positively
correlated”. Stock market co-movement, which normally emerges from strong correlation, is
said to be an event whereby one stock market adopts a similar movement as another stock
market to which it is correlated. In simpler terms, stock market returns will replicate each
other’s movement especially in the short term.

When stock prices are above equilibrium prices, the arbitrageur would sell the assets to
buy it later when prices are stabilised; thereby making a profit.

xxiii
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2.4 Implications of Stock Market Co-movement
2.4.1 Portfolio Diversification
Through his ‘Modern Portfolio Theory’, Harry Markowitz (1952) provided a clear
explanation of how returns could be maximized through portfolio diversification by investing
across markets. In particular, the MPT suggests that through appropriate structuring of an
investment portfolio, investment risks may be minimised without compromising potential
returns (Bendremer, 2001). Hence, structuring a portfolio with uncorrelated returns among its
constituents would decrease the risks and thereby maximise the returns. In fact, many studies
underlined the importance of portfolio diversification. Daly (2003) stipulates that given most
correlations between stock market indices are relatively low, diversification across borders
should further minimise the portfolio exposure. However, with the evolution towards a more
integrated world, broader access to a wider range of markets around the world is now possible
thus leading to an increase in the flow of investment across borders. Consequently, fund
managers tend to refrain from investing in positively correlated securities to minimize risks.
2.4.2 Policy Co-ordination among countries
Stock market co-movement also suggests that there needs to be policy coordination amongst
the equity markets in order to promote financial stability. The capital market plays a
significant role in the development of an economy in predicting and promoting economic
activities; more explicitly, equity markets have been found to predict recessions (Agyapong,
2014). Accordingly, if co-movement is present but ignored, the predictions of the relevant
authorities would not tend to be optimal. Transmission of price movements in international
equity markets is of significant importance, especially during periods of high volatilities since
appropriate policy actions may be designed to alleviate the spill over effects of financial crises
(Kasibhatla et al., 2006). This is further supported by Caporale and Spagnolo (2012) and Ye
(2012). Therefore, choosing which policy to implement is decisive for the economy in the
context of co-integration. For example, suppose country A’s stock market is highly cointegrated with stock market of country B. If a recession occurs in country A then this would
eventually impact on B. To address this issue, policy makers of country B can adopt an
expansionary economic policy through fiscal or monetary channels as it would generate
increased economic activity (Investopedia, 2018). Similarly, contractionary policies may be
adopted if there is economic expansion. In the light of important events, such as financial
crises, adequate policies meant to stabilize the stock markets should be implemented.
2.5 Determinants of Stock Market co-movement
2.5.1 Bilateral trade relationships
Amir and Shah (2018) stipulate that the level of bilateral trade between two different
countries is expected to impact on stock market co-movement between the countries.
Indeed, bilateral trade relationships are not only responsible for integration between two
economies but between the respective stock markets as well. In essence, the higher the level
of economic integration between the countries, the greater would be the interdependence
arising between them. In fact, if a significant portion of the income of the majority of
companies listed on the stock market of country X is driven by the exports to country Y, then
an increase (decrease) in the stock market performance of country Y will eventually cause an
increase (decrease) in the performance of stock market of country X.
2.5.2 Macroeconomic variables
The discount rate in the discounted cash flow model is actually the rate of return on the
investment; the risk free rate and the return which accounts for the level of risk being taken.
Pretorius (2002) argues that “any factor that influences the stream of cash flows or the
discount rate will systematically influence stock prices”. In particular, the discount rates are
said to be largely affected by macroeconomic variables namely, interest rate, exchange rate
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volatility, industrial production growth and inflation. Owing to that, there is the underlying
assumption that interdependences between stock markets are also affected by the
aforementioned factors. Interestingly, the paper discussed by Muhammad and Shah (2018)
provide that, based on the discounted cash flow model, as the variables converge, the stock
prices will converge as well; hence the performance of the stock markets will be similar.
2.5.3Financial factors
Financial factors such as stock market characteristics are also accountable for the increasing
market correlations. It is believed that the performance of stock markets having similar sizes,
for example in terms of market capitalisation, tend to co-move. This is because the agency
costs or liquidity of the markets will be more or less the same. Likewise, stock markets having
the same degree of volatility will also move in the same direction. Volatility refers to the
dispersion around the mean of the returns. Certainly, the returns of the stocks are dependent
upon the volatility of the latter. Higher volatility is commonly associated with higher risk.
Consequently, riskier stocks are compensated with higher returns and vice versa.
2.5.4 Regionalism
Interestingly, along with the aforementioned determinants of stock market interrelations,
regionalism also appears to be an important driver of the co-movement of stock market. More
explicitly, due to similar trading hours or same-day co-movement over time or exposition to
common risks, the stock markets tend to acquire the same characteristics and hence co-move.
To that end, both Pretorius (2002) and Hooy and Goh (2007) conclude that regionalism due to
economic bloc plays an important role in stock market co-movement.
3.0 Methodology
Figure 1 summarises the overall methodology used in our research.
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Daily prices of
stock market
indices

Objective 1: Testing for
cointegration

Objective 2: Finding
Determinants of comovement

Stationarity
testing

Compute daily
returns

Non-stationaryDifferentiate
accordingly to
verify integration
order

Stationary

Compute conditional
correlations using
GARCH model

Average daily correlation

Apply Johansen
Juselius co-integration
test

coefficients to monthly
Run OLS Regression
Monthly conditional correlation
No co-integration

coefficients regressed on exports,
imports, inflation differential,
stock market volatility, dummy
for financial crisis

Figure 1: Summary of methodology
Broadly speaking, this study attempts to achieve two main objectives: firstly, to spot any
long-run relationship between the stock markets of Mauritius and its trading and investment
partners and secondly, to identify the underlying forces of stock market correlations by using
regression analysis. With regards to the first objective, the stock market prices were tested for
the presence of unit roots, the order of integration was determined and the Johansen Juselius
tests were applied to look for presence of co-integration. In order to achieve the second
objective, the DCC-GARCH model was used to compute conditional correlation coefficients,
which were consequently regressed on monthly data for the independent variables, namely
exports, imports, market volatility and dummy for financial crisis. The current model was
chosen in line with findings obtained from literature as explained under Section 2.5.
3.1 Sources of data and countries under study
Daily stock price indices have been collected from yahoo finance and the website
Investing.com. Macroeconomic data for inflation have been extracted from International
Financial Statistics published by the IMF. As for trade data, they have been obtained from the
IMF's Direction of Trade publication.
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The selected countries are mainly the major investment and trading partners of Mauritius.
However, due to non-availability of data, Germany and Madagascar, two major trading
partners, have not been considered. Table 1 provides data on imports from and exports to each
partner, relative to the products being traded.
Table 1: Bilateral Trade Figures of Major trading partners of Mauritius
Countries

China

Bilateral trade
Exports Share in total
Imports Share in total
products (%)
products (%)
10.32
72.44

India
France
Kenya
South Africa
United Arab Emirates
United Kingdom

7.34
52.52
4.36
25.38
12.58
21.81

54.93
64.52
3.96
59.25
23.59
48.11

Source: World Bank

The large % share by each of the above mentioned countries in Table 1, and the large
investment inflows and outflows provided at Appendix 1 were bases used for choosing these
countries. The Stock Market indices of the major trading and investment partners, which were
considered in the current research, are presented below:
x China (SHCOMP Index),
x India(S&P BSE SENSEX),
x France (CAC 40),
x Kenya (NSE20),
x South Africa (FTSE/JSE All-Share Index),
x United Arab Emirates (DFMGI),
x United Kingdom (FTSE 100) and
x United States(S&P 500).
3.2 Variables
In this investigation, conditional correlation coefficient is the dependent variable. Bilateral
trade measures, inflation differentials, stock market volatilities have been used as explanatory
variables in line with Pretorius (2002), Mukherjee and Mishra (2007), Vyrost, Baumohl and
Lyocsa (2013) and Karim, Linn and Karim (2017). In addition, a dummy variable
representing the 2007-2008 financial crisis has also been included.
3.2.1 Stock Market Co-movement
Daily stock returns were calculated as the natural logarithm of the first difference stock index
prices. They are expressed as:
r=lnሺȁܲ ݐെ ͳሻ
Consequently, conditional correlation coefficients of the daily returns have been computed
using the statistical software Eviews while adopting the GARCH model. These were then
averaged to monthly conditional correlations. Similar methodology as Vyrost, Baumohl and
Lyocsa (2013), Paramati (2015) and Karim, Linn and Karim (2017) has been adopted in order
to assess the degree of stock market co-movement of the selected countries with Mauritius.
The subsequent sections define the explanatory variables.
3.2.2 Bilateral Trade
Four measures of bilateral relationships, similar to Mobarek (2013), used for analysing
imports and exports from both perspectives have been used.
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3.2.3 Macroeconomic fundamentals
According to Pretorius (2002), “since correlation does not involve a direction of causality, it
is necessary to use the absolute value of the inflation differential as it does not matter which
country's inflation rate is higher, but only how large the difference is”. Accordingly, inflation
differential represents the absolute difference between the inflation rates of Mauritius and the
other countries. The iinflation differential was computed in a similar fashion as Pretorius
(2002) and Mukherjee and Mishra (2007), as absolute difference between the consumer price
index of Mauritius and that of the other countries.
3.2.4 Stock market Volatility
Stock market volatility is the financial factor used as independent variable in this research.
Standard deviation, which is a measure of volatility, was used. More precisely, the ratio of
standard deviations of returns of the pair countries; for example, between Mauritius and each
of the other countries was computed. A higher ratio implies that the disparity in volatility is
larger.
3.2.5 Dummy Variable for Financial Crisis 2008
A dummy variable has been used to verify whether the stock market co-movements have been
enhanced after the crisis. The dummy variable takes numbers 1 and 0, whereby 1 represents
the years where the crisis has occurred (namely 2007 and 2008), and 0 otherwise.
3.3 Model Specification
A cross-country panel data regression was used. In order to determine whether the stock
markets co-movements are affected by the variables mentioned at sections 3.2.2 to 3.2.5,
monthly conditional correlation coefficients, representing the co-movements, were regressed
on the monthly explanatory variables. The regression model hence takes the following
functional form:
CORRij= f (Xi, Xj, Mi, Mj, Iij,VOLij, DUM-2008ij)
Where,
CORRij: Correlation between Mauritius and the other countries
Xi: Exports from Mauritius to the other countries, relative to Mauritius’s total exports
Xj: Exports from the other countries to Mauritius, relative to the other countries’ total exports
Mi: Imports of Mauritius from the other countries, relative to Mauritius’s total imports
Mj: Imports of the other countries from country Mauritius, relative to the other countries’
total imports
Iij: Inflation differential between Mauritius and the other countries
VOLij: Ratio of volatilities of Mauritius and the other countries
DUM-2008ij: Dummy for financial crisis of 2007-2008
Following the use of a linear regression for the second part of this study, the econometric
model is eventually specified as follows:
CORRijt= α + β1Xit + β2Xjt + β3Mit + β4Mjt + β5Iijt +β6VOLijt + β7DUM-2008ijt + μt
Where, β1 β2...β7: are coefficients and μt is the error term.
4.0 Findings/ Results
4.1 Descriptive Analysis
Table 2: Descriptive Statistics of monthly returns (Jan 2007- Dec 2018)
Mean
Median Maximum Minimum
Std.
Skewness
Dev.
-0.000026 0.000736
0.090345 -0.092561 0.016912 -0.620137
China
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France

-0.000004

0.000325

0.105946

-0.094715 0.014508

-0.015145

9.301707

India

0.000308

0.000551

0.159900

-0.116044 0.014126

0.166365

13.608960

Kenya

-0.000233

-0.000139

0.086344

-0.086022 0.008650

0.367017

16.727270

Mauritius

0.000210

0.000050

0.076546

-0.063827 0.006933

0.236476

27.400150

South
Africa

0.000278

0.000632

0.068340

-0.075807 0.012073

-0.136658

6.761849

UAE

-0.000141

0.000028

0.122045

-0.088102 0.016561

-0.054217

10.035950

UK

0.000073

0.000458

0.093842

-0.092646 0.012069

-0.165826

10.931110

USA

0.000243

0.000653

0.109572

-0.094695 0.012511

-0.370768

13.921490

Table 2 provides the results of the descriptive statistics of the daily stock index prices returns.
The values have been rounded off to 6 decimal places.
According to Table 2, the highest mean return is that of India (0.000308), while the lowest is
that of France (-0.000004). Also, it can be observed that the market indices observe relatively
low standard deviations, indicating that the prices are more likely to have little fluctuations.
Table 2 further reveals that the distribution returns of six countries (China, France, South
Africa, UAE, UK, USA) are negatively skewed, whereas the remaining three (India, Kenya,
Mauritius) are rightly-skewed.
4.2 Graphical Analysis
4.2.1 Stock market Index Prices
Figures 2A to 2G in Appendix 2 provide the daily stock index prices for the nine countries,
including Mauritius, from Jan 2007 to Dec 2018.
Five indices, namely those of India, Mauritius, South Africa, UK and USA follow an upwards
trend. Conversely, prices of Kenya witnessed constant decline. This is because, as Geoffrey
Odundo pointed out, the stock market of Kenya, being associated 70 % mostly to foreign
trade has been plunging as a result of falling oil prices (cited in Macharia, 2017). On the
whole, it is noteworthy to point out that a solid drop in the prices of all the above stock
markets can be observed around year 2007-2009 due to the financial crisis. Nevertheless, the
submergence of the UAE is the highest with the prices being at their lowest after the crisis.
Lastly, in view of co-integration, it can be highlighted that, all the prices of above stock
indices appear to be non-stationary, with varying mean.
4.2.2 Stock Market Index Returns
Visual observation of the figures 3A to 3I in Appendix 3 shows that the returns on all the
stock markets are mean reverting. This implies that the returns eventually revert back to their
long term average of the whole data set. Mauritius appears to have the lowest fluctuations in
its returns, implying that they present low volatility. Moreover, it can be observed that, for all
the returns, the oscillations occur at a higher frequency during the years 2007-2009, most
probably owing to the financial crisis. Interestingly, this may also be due to “volatility
clustering”, whereby large changes are followed by large changes and small changes are
followed by small ones. Figure 3A at Appendix 3 is an example of volatility clustering,
whereby it can clearly be seen that larger oscillations occur during the crisis before a
relatively less volatile period (2010-2015), until the highly volatile phase in 2015 where the
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stock market of China was declining, because of the stock market crash (Shane, 2018).
Another important conclusion which can be drawn from the figures is that the returns do not
appear to follow any trend, suggesting that they could be stationary at their first difference.
Consequently, it could be inferred that they are integrated by order one. However, this is more
extensively discussed in section 4.4.
4.3 Correlation Analysis
Table 3: Correlation Matrix
China
India
Kenya
Mauritius
France
SA
UAE
UK
USA

China
1
0.0160
0.0437
-0.0396
0.0275
0.0125
-0.0077
-0.0097
0.0099

India

Kenya

1
0.0499
0.0596
0.0431
0.0281
0.0356
-0.0172
0.0474

1
0.0639
0.0005
-0.0252
0.0439
0.0310
-0.0084

Mauritius

France

SA

UAE

UK

1
-0.0049
0.0296
0.0703
0.0343
0.0078

1
-0.0207
0.0094
-0.0402
0.0481

1
-0.0062
0.0182
0.0118

1
0.0046
0.0821

1
-0.0351

From Table 3, it can be noted that, Mauritius shares a positive correlation with six countries
(India, Kenya, SA, UAE, UK and USA) and a negative one with China and France. This
implies that the returns from the six former countries tend to move in the same direction as
that of Mauritius, while returns from the latter two move in opposite directions. The highest
correlation of stock markets occurs between Mauritius and UAE (0.0703), whereas the lowest
one occurs between France and Kenya (0.0005). Nevertheless, since the correlation
coefficients between Mauritius and the other countries appear to be fairly low (less than
10%), this indicates that the relationships between them are rather weak. Hence, to achieve
portfolio diversification, an investor will be able to reduce his risks and maximise his returns
by investing both in Mauritius and any of the above mentioned countries (that is China, India,
Kenya, France, South Africa, UAE, USA and UK) because of the weak correlations.
4.4 Co-integration analysis
In order to determine whether Mauritius is co-integrated with the other countries, the
Johansen Juselius tests are applied.
4.4.1 Unit root test
The prerequisite test for Johansen co-integration test is to check for the presence of unit root.
Accordingly the prices of the different stock markets are subjected to unit root tests in order to
determine whether the series follows a stochastic trend of order I (1) or if it is stationary with
a deterministic trend, of order I (0). For this purpose both Augmented Dickey Fuller Test
(ADF) and Phillips Perron (PP) tests are applied. The selection of the optimal lag length, a
precondition for the ADF test, is based upon the Schwartz Information Criterion,
automatically generated by Eviews software. The results are reported in Table 4.
Countries
China

ADF Tests
At level
Non –
Stationary

PP Tests

At first difference
Stationary
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At level
At first difference
Non –Stationary
Stationary

USA
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India
France
Kenya
Mauritius
South
Africa
UAE
UK
USA

Non –
Stationary
Non –
Stationary
Non –
Stationary
Non –
Stationary
Non –
Stationary
Non –
Stationary
Non –
Stationary
Non –
Stationary

Stationary

Non –Stationary

Stationary

Stationary

Non –Stationary

Stationary

Stationary

Non –Stationary

Stationary

Stationary

Non –Stationary

Stationary

Stationary

Non –Stationary

Stationary

Stationary

Non –Stationary

Stationary

Stationary

Non –Stationary

Stationary

Stationary

Non –Stationary

Stationary

Table 4: ADF and PP tests results
From Table 4, it is noted that, the prices of the stock markets are stationary and integrated of
order one as when they are first differenced, they exhibit stationarity. The results of nonstationarity of the stock prices are in line with a wide array of studies namely Walid (2008),
Erbaykal et al. (2008), Khan (2011), Hubana (2013) and Muhammad and Shah (2018), who
have confirmed non-stationary in stock market index prices.
4.4.2 Johansen Juselius co-integration test
Table 5 reports the results for the JJ Co-integration tests of Mauritius and its major trading
and investment partners.
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Table 5: Johansen Juselius Co-integration tests
*Rejection at 5% significance
After having tested for the presence of unit roots in the stock prices and consequently
Countries

No of
Hypothesised
CE (s)

Trace Test
Trace
Statistics

P-value

Maximum Eigen
Value
Max-Eigen P-value
Statisticsxxv

Conclusion

xxiv

China

None
At most 1

16.25635
0.016364

0.0104*
0.9167

16.23999
0.016364

0.0061*
0.9167

India

Co-integrated

None
18.54152
0.0040*
17.99029
0.0028*
Co-integrated
At most 1
0.551230
0.5200
0.551230
0.5200
France
None
11.38909
0.0713
10.85396
0.0581 Not co-integrated
At most 1
0.535138
0.5270
0.535138
0.5270
Kenya
None
8.499731
0.2005
8.447005
0.1479 Not co-integrated
At most 1
0.052726
0.8507
0.052726
0.8507
South
None
5.897455
0.4486
4.590237
0.5369 Not co-integrated
Africa
At most 1
1.307218
0.2955
1.307218
0.2955
UAE
None
5.286809
0.5280
4.342128
0.5746 Not co-integrated
At most 1
0.944681
0.3835
0.944681
0.3835
UK
None
16.99833
0.0077*
16.59862
0.0052*
Co-integrated
At most 1
0.399714
0.5906
0.399714
0.5906
USA
None
3.479358
0.7844
1.926429
0.9307 Not co-integrated
At most 1
1.552929
0.2495
1.552929
0.2495
determined the respective integration orders, I, the JJ co-integration tests are then applied.
From Table 5, it is observed that, for China, India and UK, the null hypotheses of no cointegrating equations are rejected. Hence, it is concluded that the stock market of Mauritius is
co-integrated with that of India, China and UK. This suggests that a long run relationship
exists between each of the stock markets and Mauritius. The implications of this result is that
following arbitraging and hedging possibilities which co-integration entails, investors can
thus exploit short term deviations from the long run equilibrium which exists between
Mauritius and any of the co-integrated countries (China, India or UK), with a view to make
short term profits.
On the other hand, it can be concluded that the stock markets of France, Kenya, South Africa,
UAE and USA are not co- integrated with the stock market of Mauritius. A principal benefit
of no co-integration is that there is greater possibility of portfolio diversification across
borders. Any investor can thus diversify his portfolio by investing in Mauritius and any other
countries not co-integrated with Mauritius (that is either France or Kenya or South Africa or
UAE or USA) in order to minimise his risks and maximise his returns.
4.4.3 Analysis of the co-integrating relationships
Mauritius and India
Presence of co-integration between the stock markets of India and Mauritius suggests that
they tend to revert to an average equilibrium between them. This can be explained by the fact
xxiv
xxv

Critical values at 5 % for H0 and H1 are 12.32090 and 4.129906 respectively.
Critical values at 5 % for H0 and H1 are 11.22480 and 4.129906respectively.
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that the diplomatic relations between Mauritius and India has been strengthening over time as
they both share common cultural and historical affinities together with harmonious political
and economic ties. In reality, a considerable number of bilateral agreementsxxvi have been
signed by the two countries, in view of reinforcing their bilateral trade relationship and
increasing investment flows. For instance, following the signature of the double taxation
avoidance convention in year 1982, with the aim of preventing double taxation of capital
gains and revenue losses, the investment flows between the two countries have increased
significantly. In fact, with Mauritius topping India’s FDI charts again in 2018 with USD
13.41 billion, it remains the country which has the highest FDI in India (Mauritius tops India's
FDI charts again in FY18, 2018).
Alternatively, since Mauritius offers attractive advantages as a financial hub and with regards
to the double taxation treaty signed, the investors tend to route their investments through
Mauritius to India. With substantial amount of investments flowing in both directions(in and
out of Mauritius from/to India), the stock markets eventually adopt similar trend such that in
the long run, they become co-integrated.
Mauritius and China
The diplomatic relation between China and Mauritius has been fairly weak, especially after
the abandon of the JinFei projectxxvii. Coupled with that, since the Chinese economy remains
very competitive with high tariff barriers, it has been very difficult for Mauritius to penetrate
the market. Yet, China remains an influential (the third largest) supplier to Mauritius
(Ancharaz and Ragoobur, 2013). In light of the foregoing, despite the fact that the Chinese
economy remains a conservative one; it however largely expands to different horizons. For
instance, Li (2018) highlights that, as per data published by the Mauritius Central Bank and
Central Statistics Bureau, in 2016, China was the second largest foreign investor in and the
largest exporter to (17.7%) Mauritius. These statistics are indeed justified as China perceives
Mauritius as being, an ideal gateway between Asia and Africa and a regional business hub,
due to its market-access, stability and business climatexxviii. Hence, it can be deduced that,
following large investment flows, more precisely from China, the capital markets of the two
countries are more likely to have close associations, and hence be co-integrated.
Mauritius and UK
The relationship between Mauritius and UK was established following the colonisation in
1810. As Juan (2005) states, “past colonial links enjoy great empirical success in explaining
the market links”.
The previous colonisation of Mauritius by UK has surely caused the latter to leave significant
imprints in the economic structure, regulatory and legal system-the adoption of the common
law system is an example. Thus, as expected, the stock markets also share linkages. Even
after decolonisation, Mauritius still shares close diplomatic relations with UK. UK is the third
largest tourist market for Mauritius and the fifth largest investor (Mauritius - UK Relations,
n.d). As a result, owing to the eminent bilateral relationships between Mauritius and UK and
previous colonial ties with similar economic and legal structures, the stock markets are bound
to link up; hence the co-integration between them.

Examples are Double Taxation Avoidance Convention (DTAC-1982), Bilateral Investment
Promotion and Protection Agreement (BIPA-1998), MoU on Air Services (2005), MoU on
Sports and Youth Affairs (2012), and MoU on Cooperation in Ocean Economy (2015) (IndiaMauritius Relations, 2013).
xxvii
The JinFei project was one whereby China was aiming to have special economic zones
in Africa and Mauritius was chosen since it was seen as the best alternative to do so.
xxviii
Who Benefits From Chinese Investment in Mauritius? (2011)
xxvi
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4.5 Regression Analysis
The second part of this paper aims to unfold the potential determinants of stock market comovements. Pre-regression tests namely, tests for autocorrelation, heteroscedasticity,
multicollinearity are carried out. Their results, at Appendix 4, highlight the absence of
autocorrelation and multicollinearity. However, since heteroscedasticity was found in the
data, the regression was carried out using white diagonals covariance as panel options. This is
normally used to reduce heteroscedasticity in the data. Following the results of the Hausman
tests, it was found that the random effects were not appropriate. Consequently, the regression
was carried out using the fixed effects model after having tested for the redundancy using the
Redundant Fixed Effects- Likelihood ratio.
Table 6 provides an overview of the pooled regression results.
Table 6: Fixed Effects Regression Results
Variable

Coefficient

Std. Error

t-Statistic

Prob.

C
XI
XJ
MI
MJ
VOLIJ
IIJ
DUM_2008IJ

0.056459
-0.139399
-2.417277
-0.034429
-0.490819
-0.007615
0.000545
-0.015074

0.004492
0.033647
0.950001
0.038906
1.718974
0.003101
0.000103
0.004627

12.56949
-4.142990
-2.544499
-0.884928
-0.285530
-2.455480
5.309208
-3.257551

0.0000
0.0000
0.0111
0.3764
0.7753
0.0142
0.0000
0.0012

Effects Specification
Cross-section fixed (dummy variables)
R-squared
Adjusted R-squared
S.E. of regression
Sum squared resid
Log likelihood
F-statistic
Prob(F-statistic)

0.214654
0.204984
0.039811
1.802072
2086.526
22.19783
0.000000

Mean dependent var
S.D. dependent var
Akaike info criterion
Schwarz criterion
Hannan-Quinn criter.
Durbin-Watson stat

0.039345
0.044650
-3.596399
-3.530653
-3.571583
1.191593

From Table 6, it can be observed that the results report a moderately low R2 (21%) and
adjusted R2 (21%). In fact it is normally expected that the R2 value would be small as we deal
here with a panel data regression. In this paper, since conditional correlations between the
different countries are being investigated, low R2 can be expected. This is because, the stock
market of Mauritius may share a higher correlation with the countries based upon previous
colonial links (for example with France or UK) or cultural or political ties (such as with India
or China) between them. Also, if the precision of the model is to be analysed, one can say that
the aforementioned regression model is reasonably accurate since the SE takes a value of
0.03. Lastly, the F-test shows that the variables in the model improve the fit and are jointly
significant since the p-value (0.0000) is less than 5%.
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4.5.1 Analysis of the variables
Variables
XI
XJ
MI
MJ
IIJ
VOLIJ
DUM_2008IJ

Table 7: Regression results
Coefficients
Test Statistic
P-value
-0.139399
-2.417277
-0.034429
-0.490819
0.000545
-0.007615
-0.015074

-4.142990
-2.544499
-0.884928
-0.285530
5.309208
-2.455480
-3.257551

0.0000
0.0111
0.3764
0.7753
0.0000
0.0142
0.0012

Conclusion
Significant
Significant
Insignificant
Insignificant
Significant
Significant
Significant

Accordingly, the model takes the following form:
CORRijt= 0.056459 - 0.139399Xi - 2.417277Xj + 0.000545Iij - 0.007615VOLi 0.015074DUM-2008ij + μt
4.5.1.1 Trade measures
Table 7 reports that Mi and Mj are found to be statistically insignificant; whereas Xi and Xj are
significant. The coefficients of the significant variables demonstrate that all the exports
measures have negative signs. This implies that exports are inversely correlated with stock
market co-movements. Even though, one could plausibly expect a positive sign similar to the
results of Pretorius (2002) and Paramati (2015); the results obtained are nonetheless
conflicting. However, the results are in agreement with studies namely Mukherjee & Mishra
(2007), Karim and Gee (2017), Muhammad and Shah (2018). More specifically, the
coefficients of Xi and Mi are found to be line with that of Mobarek (2013) and Mukherjee &
Mishra (2007), from whom the four measures for trade have been adopted.
To explain the negative coefficient, one could relate it to competition which exports bring
about in the counterpart country. For example, if country X exports textile to country Y, then
the textile industry in country Y is more likely to be going down due to increased
competition. On the flip side, it can also be noted that the textile industry in country X will
more probably boost up due to expansion to other markets (exports). Hence, the different
movements of the similar industries will influence the respective stock markets in diverse
manners causing them to adopt different trends.
Interestingly deeper analysis of the coefficients of exportsxxix suggest that, since the coefficient
of Xj (-2.417277) is substantially more than that of Xi (-0.139399), it can be deduced that, the
exports of the other countries to Mauritius will have a greater impact on the correlations as
compared to the exports of Mauritius to the other countries.
4.5.1.2 Inflation differential
The results in table 7 report that inflation differential is positively related to stock market
correlation. This is clearly in line with the conclusions of most authorsxxxwho have studied the
determinants of stock market co-movement to date except those of Hooy and Goh (2007) and
Muhammad and Shah (2018). It is worth pointing out that the positive coefficient
demonstrates that as inflation rates between Mauritius and the other countries converge, stock
market co-movements will increase. As a result, similar rates will affect the equity markets in
a comparable manner such that this will cause co-movement to occur. Hence, smaller
It is important to mention here that the exports and imports are all measured using similar
units and currencies (that is the US million dollars).
xxx
They are Pretorius (2002), Vyrost, Baumohl and Lyocsa (2013), Mobarek (2013), Paramati
(2015) and Karim and Gee (2017).
xxix
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discrepancies in inflation rates between Mauritius and the other countries will entail stronger
correlations of the stock markets. On this note, it can be highlighted that if the inflation rates
of Mauritius and the other countries converge by one percent, then the stock market
correlation will increase by 0.000545%.
4.5.1.3 Stock Market Volatility
The significance of stock market volatility is, in fact, in line with Hooy and Goh (2007) and
Karim and Gee (2017) but however, contradict Mukherjee and Mishra (2007), who denoted a
positive relationship. Given that the coefficient of VOLij is negative, this implies that an
increase in the difference between the stock market volatility of Mauritius and the other
countries leads to a decrease in the correlations between them. Notably, this can also be
analysed in terms of the risks of the markets. Put differently, markets having similar degree of
riskiness are more likely to co-move than those who have greater divergence in terms of their
risks. Hence, the negative sign (-0.007615) implies that if the volatility of Mauritius is similar
to that of any of the other countries, then it is very probable that the degree of co-movement
will be higher.
4.5.1.4 Financial Crisis 2007-2008
From table 7, it can also be observed that the subprime crisis of 2007-2008 is significant in
explaining stock market correlations. Essentially, the crisis was expected to boost up the
correlations between the stock markets because of the contagion effects. Nevertheless, the
results are opposing. However, it is as well important to look at the other side of the picture. It
can be highlighted that the crisis caused the correlations of the different stock markets to drop
off by 0.0152 (nearly 0.15%) due to the negative sign of the coefficient (0.015074). Hence,
this enhances portfolio diversifications. Interestingly, in view of the crisis, different countries
adopted different regulatory approaches. Regardless of the BASEL III accords, which remain
the foremost regulatory framework implemented at the international level, there were new
national legislations drafted as means of firewalls to prevent the systematic risks. For example
in USA, the Dodd-Frank Wall Street Reform and Consumer Protection Act together with the
Volcker rule were enacted as major pull back reforms after the crisis (Kenton, 2019).
Similarly, in UK, the Vickers report was published in view of more stable economic
environment, whereas the European Commission drafted regulations on proprietary trading
and other high-risk trading activities (Trade and development Report, 2015).
To this end, in light of the distinct levels of regulations imposed to the different stock
markets, they will respond and adopt different movements. Thus, their respective correlations
with Mauritius will undeniably decrease.
5.0 Conclusion
This research sheds light on the stock market co- integration of Mauritius and its major
trading and investment partners. Primarily, the two main objectives were firstly to identify
presence of co-integration between Mauritius and its major trading and investment partners,
and secondly, to determine the drivers of stock market co-movement between Mauritius and
its major trading and investment partners. Firstly, order of integration of the stock index
prices were found to be integrated by order one (I (1)).After being subjected to the Johansen
Juselius tests, it followed that Mauritian stock market was integrated with that of India, China
and UK. This co- integration of China and India could be justified as they both share strong
bilateral trade ties with Mauritius. In addition, the signature of a double tax treaty between
India and Mauritius as well as the strong economic and political ties appeared to have
enhanced the co-integration. Similarly for UK, this integration was based on the grounds that
colonial links were shared between Mauritius and UK and also because the latter is an
important investing and trading partner. It could be inferred that exploiting the long run
equilibrium which exist between Mauritius and any of the three countries would entail
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benefits from arbitraging and possibilities for hedging. The second part of this paper aimed at
identifying the determinants of stock markets co-movements of Mauritius and the other
countries of interest. Fixed effects regression model analysis revealed that exports from
Mauritius to the counterpart country and exports from the latter to Mauritius, stock market
volatility and the financial crisis of 2007-2008 were significant and negatively correlated to
the stock market co-movement. This suggests that an increase in those measures will in turn
increase the degree of stock market co-movement. On the other hand, in line with the
previous studies, inflation differentials were found to exhibit a positive relationship such that
converging inflation rates will lead to stock markets moving in synchrony.
5.1 Recommendations
Considering the fact that Mauritius is co-integrated with UK, China and India, this implies
that causality links could exist between them. Thus, it can be inferred that high volatilities
arising in any of the relevant stock markets of the countries can cause the Mauritian stock
market returns to be highly volatile as well. However, in view of identifying whether causality
exists in the co-integrated countries, Granger Causality test could be applied for future
researches. Accordingly, in highly volatile periods, the policy makers can implement
appropriate measures and regulations. For example, transaction taxes or volume or priceinduced circuit breakers could be introduced in order to curb any volatility and consequently
stabilise the market
Moreover, while taking into account the significance of the determinants of the stock market
co-movements of Mauritius and its major trading and investment partners, policy-makers can
adopt appropriate policies in order to minimise systematic risks in period of high volatilities,
for example, in the case of a potential global financial crisis. A case in point would be the
BREXIT. In order to minimise the spillover effects, which can impede on the economic
performance of Mauritius, the policy makers can introduce appropriate contractionary or
inflationary measures, in line with the fact that diverging inflation rates increase stock market
co-movement. As a result, the stock market correlation between Mauritius and UK will fall
and thus, the risks will be minimised. Likewise, to decrease stock co-movements in periods
high of volatilities or periods critical to the economic system, measures (such as trade
barriers) could be implemented by policy makers to reduce exports from the correlated
countries to Mauritius or exports from Mauritius to the other correlated countries. Arguably, it
can further be added that the aforementioned measures to decrease co-movement, will also be
in favour of investors whose portfolios contain assets from stock markets of both Mauritius
and countries to which the latter is correlated. This is because a reduction in the co-movement
of the stock markets implies that the returns of the stock markets will not follow the same
trend and this will decrease the portfolio risks.
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7.0Appendices
Appendix 1: Trade and investment flows
This section presents the investment flows from and to Mauritius during the last three years,
published by the Central Bank of Mauritius. It is to be noted that, this has been one of the two
main criteria in the selection of the countries to study. The countries which have shared the
greatest investment flows from and to Mauritius have hence been chosen.

Inflows:

Outflows:
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Appendix 2: Graphical Representation of Stock Market Index Prices
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Figure 2I: USA Stock Index Prices
Appendix 3: Graphical Representation of Stock Market Index Returns
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Appendix 4: Statistical Tests
Test for autocorrelation
Autocorrelation can be verified using the DW test statistic. From the regression results, it is
found that the DW test statistic (D) is around 1.19 (Figure 19). The null hypothesis of serial
correlation is rejected since D is between 1 and 3.
Heteroscedasticity Test
Heteroscedasticity test is applied to the residuals, using panel Cross-section. The results are as
follows:
Table 8: Heteroscedasticity test

Likelihood ratio

Value
637.0225

df
8

Probability
0.0000

LR test summary:
Value
df
Restricted LogL
2029.022
1144
Unrestricted LogL
2347.533
1144
From the table 8, the null hypothesis of absence of heteroscedasticity is rejected since the pvalue is less than 5%. In order to avoid biased results, the regression model is therefore run
using white diagonal coefficient covariance as panel options since it is a robust method to
account for heteroscedasticity in the residuals.
Multicollinearity Test
In order to determine if the independent variables are collinear, correlation analysis using the
correlation matrix generated by the Eviews software is used. Table 6 presents the correlation
matrix, whereby the figures have been rounded off to 4 decimal places.
Table 9: Correlation Matrix for independent variables
XI
XJ
MI
MJ
IIJ
VOLIJ DUM_2008IJ
1
XI
-0.2868
1
XJ
-0.2851 0.4167
1
MI
-0.0009 0.3094 -0.3277
1
MJ
-0.2020 0.1778 0.0360 0.3640
1
IIJ
-0.0009 0.0749 -0.1580 0.1616 -0.0852
1
VOLIJ
1
DUM_2008IJ 0.0513 0.1025 -0.0068 -0.0406 -0.1493 0.3283
It can be observed that the correlation coefficients between the variables are fairly low, with
some almost nearing to 0, for example, VOLij and Xi (-0.0009) or Xi and Mj (-0.0009) or Mi
and Dummy variable for financial crisis ( -0.0068). The highest coefficient is that between Mj
and Iij (0.3640), but is still less than 0.5. Hence, it can be deduced that, multicollinearity is not
present in the specified model.
Hausman Test
The Table 10 provides the results of the Hausman test.
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Table 10: Hausman Test Results
Correlated Random Effects - Hausman Test
Equation: Untitled
Test cross-section random effects
Chi-Sq.
Statistic Chi-Sq. d.f.

Test Summary
Cross-section random

0.000000

7

Prob.
1.0000

* Cross-section test variance is invalid. Hausman statistic set to
zero.
** WARNING: robust standard errors may not be consistent with
assumptions of Hausman test variance calculation.
It can be highlighted that the p-value is greater than 5%, suggesting that the null hypothesis
cannot be rejected. However, the Hausman test results also point out that, the cross-section
test variance is invalid. This implies that the Hausman test results suggest that the OLS and
the Random effects model would generate similar results. Consequently, the p-value is
ignored. However, in order to prevent problematic estimates with correlated errors, the model
is specified using a fixed effects model.
Redundant Fixed Effects- Likelihood ratio
Since the fixed effects model is being used in this study, it is necessary to verify whether the
fixed cross-sectional effects are appropriate for this model. The Redundant fixed effects test is
therefore applied for this purpose and the results are presented in table 11.
Table 11: Redundant Fixed Effects- Likelihood ratio test results
Effects Test
Cross-section F
Cross-section Chi-square

Statistic
17.052709
115.007122

d.f.

Prob.

(7,1137)
7

0.0000
0.0000

Since the p-value is less than 5%, the null hypothesis is rejected. This hence infers that the
fixed effects model for the panel data regression is suitable.
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Abstract:
This paper supplements the literature by bringing new evidence on the determinants of stock
market development from a small island developing state namely Mauritius, one of the best
African performers, using a Vector Autoregressive approach (VAR), over the period 19892016. The results indicate that macroeconomic factors such as economic growth, banking
sector development, stock market liquidity, gross domestic savings, gross fixed capital
formation and foreign direct investment are important drivers of stock market development.
Keywords: Determinants, stock market development, VAR

Introduction
It is by now widely accepted that a developed financial system is crucial to the development
of an economy (Levine and Zervos, 1996; Demirgüç-Kunt and Levine, 1996; Beck and
Levine, 2004; Valickova et al., 2015). Indeed, stock markets positively influence economic
growth through channels such as liquidity, risk diversification, mobilization of savings,
improved dissemination and acquisition of information, and enhanced incentive for corporate
control (Levine, 2005). Consequently, it is now vital to find out what the main drivers of
stock market development are. Surprisingly, relatively little work that has been carried out to
scrutinize the determinants of stock market development, especially in developing and island
economies.
The determinants of stock market development can be broadly classified into two categories:
macroeconomic and institutional determinants. While the institutional determinantsxxxi consist
of three measures: the quality of governance; the legal protection of private property and law
enforcement and the accountability of political leaders, macroeconomic determinants focus on
factors such as income level, savings, investments, financial development and inflation.
xxxi

Evidences on the institutional determinants can be drawn from Yartey, (2008), Cherif and Gazdar (2010),
Cherif and Dreger (2016) and more recently Smaoui and Khawaja (2017).
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Empirically relatively few studies, particularly for developing and small island economies
cases, have investigated the determinants of stock market development. Most agree that the
main macroeconomic determinants of stock market development are real income, saving rate,
financial development and stock market liquidity (Garcia and Liu, 1999; Naceur, Ghazouani
and Omran, 2007; Yartey, 2008; Cherif and Gazdar, 2010; Zhou et al., 2015).

Other

macroeconomic drivers of stock market development include inflation (Naceur et al., 2007;
Wong & Zhou, 2011), interest rates (Cherif and Gazdar, 2010, Smaoui and Khawaja, 2017)
and foreign direct investment and private capital flows (Zhou et al., 2015).
This paper aims at identifying potential macroeconomic determinants of stock market
development Mauritius.

Since the previous studies have been conducted mostly for

developed country cases and panel sets, it would be interesting to find out whether the
determinants are the same for a small island developing state (SIDS) like Mauritius, which
has its own specific characteristics and vulnerabilities. Being open economies, SIDS feel the
impact of global economic changes and financial volatility very fast. Moreover, their slow
pace of recovery makes it more challenging for them to recover from external shocks. Given
their smallness, limited resource base of their economies, small production base and import
dependency (Bruckner, 2013), it is crucial to scrutinize whether stock market development in
these countries are driven by the same forces as in other developing countries. Moreover,
Mauritius also poses as a good case study as it is one of the best performers of the African
continent. This study is also believed to further supplement the literature as it employs a
dynamic Vector Error Correction Model (VECM), thus taking into account potential dynamic
and endogenous issues. Finally, the study will shed some more insights on the complementary
or substitutability relationship between stock market development and banking development.
Methodology
This paper resorts to the use of a VAR. In a VAR model, the current value of each variable is
expressed as a linear function of the past values of all the endogenous variables and a shock.
Being a natural extension of a univariate autoregressive model to a dynamic time series
model, the VAR model is one of the most successful, flexible and easy to generalize models.
The VAR model can be considered as a hybrid between univariate time series models and
simultaneous equations models, in which all the variables are treated as endogenous. These
characteristics of the VAR model cater for the dynamic and endogenous nature of the data
under consideration (Seetanah, 2008)
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We follow previous works from Gracia and Liu (1999) and Yartey (2008) to specify the
following conceptual model in relation to the macroeconomic determinants of stock market
development in Mauritius.
Stock market development = f (income level, banking development, saving, investment, stock
market liquidity, macroeconomic instability, capital flows)

(1)

We use time series semi-annual data spanning over a period 1989-2016, extracted from the
World Development Indicator database of the World Bank, UNCTAD, Stock Exchange of
Mauritius and the Central Statistical Office of Mauritius. Data has been converted from
annual to semi annual through a cubic spline interpolation method in order to increase the
number of observations. The dependent variable, stock market development is measured by
the stock market capitalization ratio (MCR), defined as the value of listed shares in the stock
exchange divided by GDPǤ This is favored as opposed to constructing a composite index as it
is believed to be a good indicator of the general development of stock markets and less
arbitrary than any other index (Gracia and Liu 1999). The independent variables are
summarized in the table below
Table 1: Summary of Variables and Measurement
Variables
Stock market
development

Denotation
MCR

Measurement
the value of listed
shares in the stock
exchange divided by
GDP
GDP

income level

GDP

banking development

DCTPS

domestic credit to
private sector
relative to GDP

Saving

GDS

domestic savings as
a percentage of GDP

Investment

GFCF

stock market liquidity

TVTSR

gross fixed capital
formation as a
percentage of GDP
the total value of
shares traded on a
country's stock
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macroeconomic
instability

INF

capital flows

FDI

exchanges expressed
as a percentage of
ܲܦܩ
consumer price
index
foreign direct
investment as a
percentage of ܲܦܩ

Gracia and Liu
(1999) and Yartey
(2008)
Yartey (2008)

A double log linear econometric specification is used (from here onwards, the small letters
denote the natural logarithm of the variables).
݉ܿ ݎൌ ߚ  ߚଵ ݃݀  ߚଶ  ݎݏݐݒݐ ߚଷ ݀ܿ ݏݐ ߚସ ݃݀ ݏ ߚହ ݂݃ܿ݃  ߚ ݂݀݅  ߚ ݂݅݊  ߝ

(2)

Findings/Results
The study opts for a VECM as the Augmented Dickey Fuller unit root tests indicated that the
variables are integrated of order one and the Johansen Cointegration test confirmed the
presence of a cointegrating relationship among the variables. Moreover, the VECM caters for
the possibility of endogeneity and causality issues in modeling the determinants of stock
market development.
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The long run estimates are presented in the table below:
Table 1: Long run estimations
Variable

Dependent
Variable: mcr

Stock market development, mcr

1

Banking development, dctps

1.37643
[3.99660]***
0.14509
[3.93665]***
1.0752
[2.64798]***
1.42418
[5.31434]***
1.38354
[13.8746]***
0.26149
[6.21902]***

Stock market liquidity, tvtsr
Income level, gdp
investments, gfcf
Savings, gds
Capital flows, fdi
Macroeconomic instability, inf

-1.610485
[- 4.61556]***

*** indicates significance at 1% level, ** at 5% and *** at 10% respectively. The small letters denotes variables in natural
logarithmic and t-statistics are in parentheses.

All the explanatory variables have a significant impact on stock market development. The
coefficients of banking development, stock market liquidity, income level and capital flows
are significant and positive, which implies that they promote stock market development.
Interestingly, a 1% increase in banking development is seen to generate a 1.38% rise in stock
market development, thereby confirming that banking development complements equity
development in the long run (Adjasi and Yartey, 2007).

Stock market liquidity also

stimulates stock market development: a 1% rise in liquidity yields a 0.15% growth in stock
markets. As pointed out by Yartey (2008), a more liquid stock market is expected to lead to
higher stock market development. Over the years, various measures have been taken to
improve the liquidity of the market in Mauritius (The introduction of turnaround trading; an
increase in the open market hours; a reduction of the total brokerage fee in 2013; corporate
bond trading). As for income level, it is in line with the demand driven hypothesis: a rise of
1% in gdp propels stock market development upwards by 1.08%. Focusing on foreign direct
investment, the VECM results indicate that it generates a 0.26% increase in the equity growth
of the island if it is increased by 1%. Claessens et al. (2001) mentioned that when foreign
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investors purchase existing equity, it increases the liquidity of stock markets, which in turn
increases the value traded domestically/internationally.
With regards to gross fixed capital formation and gross domestic savings, they significantly
stimulate economic growth: a rise of 1% in ݂݂݃ܿ and ݃݀ ݏlead to a 1.42% and 1.38%
increase in stock market development respectively. This confirms that investment and savings
induce capital flows through the exchange, which in turn stimulates stock market
development.
On the other hand, inflation has a negative and significant impact on stock market
development, suggesting that macroeconomic stability is important but a rise in inflation can
be harmful. (McCarthy et al., 1990 and DeFina, 1991).

The short run estimates are presented in the table below:
Table 2: Short run estimates of the VECM
Dmcr
CointEq1

Ddctps

Dtvtsr

Dgdp

Dinf

Dfdi

Gfcf

gds

-0.13497**

-0.049058**

0.150439

-0.03275***

0.003887

-0.2869***

-0.1145*

-0.3376*

ࡰࢉ࢚࢘ି 

0.635122***

0.014984

0.284698

0.107145***

-0.00432

-0.15316

0.0302*

0.040331

ࡰࢊࢉ࢚࢙࢚ି 

0.000275

0.840098***

-0.05224

0.2892***

0.008314

-1.55649

-0.10004

-0.1423

ࡰ࢚࢚࢙࢚࢜࢘ି 

-0.02633

0.02484**

0.50788***

0.02457*

0.014803***

0.201549

-0.0153

-0.00786
-0.06804

ࡰࢍࢊ࢚ି 

0.72479**

-0.04728

0.906897

0.695598***

0.011017

1.772274

0.08047*

ࡰࢌ࢚ି 

0.30504

-0.3371

-6.87514**

-0.46337

0.48316***

-0.33162

0.89057

-0.3416*

ࡰࢌࢊ࢚ି 

-0.00534

0.00817**

0.04365**

0.0047**

-0.00041

0.001012

0.134

0.0534

ࢊࢍࢌࢉࢌ࢚ି 

0.23359

0.1205

-0.23365

0.0428

-0.01597

0.032*

0.3062**

0.012649

ࢊࢍࢊ࢙࢚ି 

1.0071***

0.3202***

0.150664

0.03953***

0.089***

0.094

-0.1757

0.637904**

The main short run results indicate that only ݃݀ and gross domestic savings (gds)
significantly and positively boost stock market development. This suggests that it takes time
for the impact of the other determinants to be felt on the stock market development in
Mauritius. Interestingly, the model also reveals a few indirect determinants of stock market
development: banking development, stock market liquidity, savings and foreign direct
investment indirectly induce stock market development through economic growth. A 1% rise
in banking development, stock market liquidity, savings and foreign direct investment each
causes an upsurge of 0.29*0.72, 0.025*0.72, 0.3*0.72, 0.04*0.72% and 0.0047*0.72
percentage point on stock market development respectively.
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Conclusion
Based on a dynamic time series regression, the VECM, this study empirically investigated the
potential macroeconomic determinants of stock market development for the case of the small
island developing state of Mauritius for the years 1989-2016. The results showed that in the
long run banking development, stock market liquidity, foreign direct investment, gross fixed
capital formation, gross domestic savings and macroeconomic stability are important
ingredients of stock market development. Out of these, only economic growth and gross
domestic savings propel stock market development in the short run. Moreover, banking
development, stock market liquidity, capital flows and gross domestic savings indirectly
promote stock market development in the short run, through economic growth.
Even if the stock exchange of Mauritius is one of the leading and most developed exchanges
in Africa, it is crucial for the exchange to maintain its development strategy to ensure that the
latter continues to encourage private led and sustainable growth in the island. The exchange
should further broaden the range of products offered, with special focus on
internationalization. Given the complementarity of the banking sector in stock market
development, further promotion of development of investment banks should be encouraged
as this will enable strong financial analysis and underwriting services, facilitation of mergers
and other corporate reorganizations.

Such developments in the banking sector will more

likely have a superior ability to complement stock market development. Moreover, the study
revealed that yet another determinant of stock market development is gross domestic savings.
Although savings is relatively high in the island, additional steps must be taken to ensure that
it is still being promoted, and, more importantly, channeled to more profitable and sustainable
investments. It would thus be judicious to further increase the awareness of retail investors
about the benefits of investing in the stock market. Finally, stock market liquidity and
investment, which are also important propellers of stock market development in the island,
must be intensified to ascertain that they keep on stimulating stock market development. It is
imperative to step up measures aiming at attracting more FDI that fuels financial activities,
and more particularly, portfolio investments.
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Abstract:
Governments and relevant financial institutions are emphasizing significantly the introduction
of technology in the financial services sector. In line with various financial innovations,
automation in wealth management through the use of robo-advisors is also being exploited in
a few advanced countries. The use of robo-advisors started in the United States and has
spread to other continents including countries such as United Kingdom, Singapore and
Australia. The main drivers of this expansion are the low costs and fees, lower minimum
account balance, convenience, ease of use and tax harvesting. With regards to investment in
Africa, Mauritius is often considered as the most-sought after stopover. The wealth
management sector has gained significant importance over the years due to the growth in
wealth as well as in the number of High Net Worth Individuals. As an IFC, Mauritius has
recognised the advantages of the Fintech revolution, yet it still lags behind in terms of
awareness or the introduction of artificial intelligence, more specifically robo-advisors. This
is the gap the current study attempts to fill by assessing the perception and awareness of
financial advisors and analysts on the potential introduction of robo-advisors in Mauritius.
Moreover, this paper aims at gathering their views on the factors that may trigger Mauritian
investors to potentially use robo-advisors and their views on the impact robo-advisors can
have on the Mauritian wealth management industry. An exploratory quantitative research has
been conducted and a questionnaire was administered across a sample from the population of
financial advisors and analysts across different fund management companies in Mauritius.
Reliability analysis, Factor analysis and Correlation analysis were performed. The findings
revealed that there is very low awareness on robo-advisors. It is believed that most of the
financial advisors and analysts have to get acquainted with the mechanism of robo advisors
first before the implementation of this concept. Nonetheless, it is perceived as innovative and
as a tool that will complement the work of the traditional wealth managers rather than a threat
to them. Subject to further consultations and discussions among the FSC and relevant
stakeholders, a balanced hybrid advisory service may be recommended at the initial stage of
proposed implementation of robo-advisors in Mauritius.
Keywords: Artificial Intelligence, Robo Advisors, Wealth Management, Fintech
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1.0 Introduction
Automation and digitalisation, especially the advent of artificial intelligence, have brought
about revolutionary changes in various service industries including the financial industry.
Over the years, the latter has been responsive to changes such as trade of financial assets
through phone calls and now recently to the use of Robo- advisors for wealth management.
Robo- advisors actually form part of WealthTech which is a segment under FinTech and
which concentrates at transforming wealth management and retail investment by applying
digital solutions that open gateways for more efficient, cost-effective and efficient services to
clients (Chan, 2018).
Robo-advisors started to take shape back in 2006 when Mint (a wealth management
company) set up the facility of semi-automated personal finance management. Eventually, the
first Robo-advisors were born in 2008 following the global financial crisis (RoboAdvisors,
2017). Over time, there has been an upsurge in users of Robo-advisors and capital being
invested. According to Deloitte there are nearly 100 Robo-advisors across 15 countries
(Deloitte, 2016) and as per Robo-Advisor Pro (2018), there are over 200 Robo-advisor
companies with more than $500 billion Asset under Management (AUM). Moreover, it has
been forecasted that this will increase to US $3.7 trillion in 2020 and to US$16.0 trillion in
2025 which is three times larger than BlackRock, the world’s biggest asset manager in 2016
(Deloitte, 2016). According to BI intelligence, it is expected that robo-advisors will manage
$8 trillion worldwide by 2020 (Meola, 2016).
Whilst many countries have adopted this tool in their wealth management industries over the
past ten years, yet, very few studies have addressed this topic. Moreover, studies which have
been conducted focus mostly on developed countries with huge pool of investors and different
regulatory frameworks. Consequently, their findings might not be applicable to a country like
Mauritius whose economy has undergone considerable changes in recent years. Mauritius has
just embarked on the fintech journey and with no pure robo-advisors on the island, and no
studies thereon have yet been undertaken.
This paper therefore attempts to explore the views of financial advisors and analysts (FAA)
on the potential introduction of Robo-advisory services in wealth management in Mauritius
and its potential impact on the industry. It also aims at assessing whether FAA are aware of
this new innovation in the context of wealth management and at analysing their perception on
the factors that may trigger Mauritian investors to potentially use robo-advisors.
Background
2.0
Artificial Intelligence
Artificial Intelligence (AI) has transformed our lives. Knowingly or not, we are making use of
an AI tool every day from robot vacuums, face recognition on smartphones, email spam
filtering to Apple’s Siri which assists iPhone users. AI was formally born from the workshop
on the summer research project on artificial intelligence proposal conducted at Dartmouth
College. From that proposal, the first definition of AI can be derived as follows: AI “involves
making machines use language, form abstractions and concepts, solve kinds of problems now
reserved for humans, and improve themselves” (McCarthy et al., 1956). Rich (1985) likewise
defined AI as the process of making computers do things that humans are better at. In simple
words, AI is the ability of a machine that can mimic the intellectual properties restricted to
human beings to perform specific tasks, such as planning, learning, reasoning, problem
solving amongst others. AI goes in line with machine learning which involves machines
making use of algorithms and statistical models to perform a task independent of human
intervention. AI is affecting all industries and the wealth management industry is no
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exception. From AI emanated the concept of robo-advisors that can manage the portfolio
investments of clients.
2.1
Definition of Robo–advisors
Robo-advisors (RA) involve the use of automation and digitalised methods to construct
investors’ portfolios and exchange-traded funds (Accenture, 2015). Deloitte (2016) divides
the word RA into two: “robo” and “advisor”, where robo involves the digital process of
supporting investment decisions via mathematical algorithms without human intervention;
and advisor refers to wealth management services. Thus, RA offer tailor-made online
portfolio solutions by investing the investors’ assets based on their automated advice. This is
supported by Crager and Hummel as they state that individual investors are able to proceed
with a do-it-yourself investment without the intervention of a financial advisor, but rather by
the parameters set by the RA (Salampasis et al., 2017). Essentially, RA mimic the work of
traditional financial advisors via a digitalised platform that uses algorithms to assess the
investor’s individual risk profile and builds accordingly an optimal portfolio (EY, 2016).
Baker and Dellaert (2017) suggest that in addition to providing automated personalised
investment services, RA educate the investors and sell other products to them. In a nutshell,
RA translate into an automated investment tool that use algorithm intelligence to construct,
allocate, diversify and rebalance a portfolio according to the client’s needs and without human
intervention. Moreover, according to Deutsche Bank (2017), RA have the main purpose of
replacing completely or significantly human intervention by computer programmes in order to
optimise strategies for their investors.
2.2

Portfolio theories used by Robo-advisors

2.2.1 Mean-Variance Optimisation (MVO)
One very central aspect in investment is diversification that is, allocating capital in negatively
correlated assets with the view to minimise risk and protect return. This can be achieved by
using Mean-variance analysis. The theory focuses on two equivalent formulae that can be
used to construct, diversify and optimise portfolios efficiently: either maximising expected
return for an agreed level of risk or alternatively, minimising the portfolio risk for an agreed
level of expected return. According to Lam, investors ranging from university endowments to
Internet-based investment advisors (“robo-advisors”) employ mean-variance optimization to
structure efficient portfolios” (2016).
2.2.2 Passive Investment strategy
The very initial phase when investing is to decide on the asset classes and weightage to
allocate capital based on the investors’ risk appetite and investors’ investment time horizon
(Cochrane, 1999). Once the allocation decision has been made, the investor has to make an
investment management strategy decision. The asset classes can be either actively or
passively managed. According to NASDAQ (2018), passive investment strategy involves
few input requirements and depends on diversification to match the market performance. In
addition, since passive managers believe that it is difficult to outperform the market so they
attempt to match the market performance by constructing an index funds (Vanguard, 2017).
2.3 Mechanism of Robo-advisor
RA work just like any information system. There is an input stage, the process stage, the
output stage and the reviewing stage. From an investment perspective, RA will also follow
the same mechanism but these stages are referred to as: client screening (Kaya, 2017), asset
allocation, implementation, monitoring and rebalancing (Lam, 2016).
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Step1: Client screening
Before involving oneself in an investment, one should know why, in what and by how much
he is willing to invest in a particular asset. Since robo-advisory services are automated, the
investors will have an online profile. The investors will fill in a questionnaire provided on the
online platform. The questionnaire is prepared in a clear and understandable manner by well
versed and experienced financial professionals. This questionnaire is used to filter the
preferences of each individual investor. It contains a diverse set of questions that are
associated to the investor needs, his financial objectives and the level of risk he is willing to
take (EY, 2016).
Step 2: Asset allocation
Based on the answers from the questionnaire, clients will be provided with individual
portfolio. The RA will input the answers by using algorithms and select an asset allocation,
based on the MVO approach, with respect to the investor’s risks and return (Bjerknes and
Vukovic, 2017). For instance, the main purposes served by them are for “growth, income,
inflation protection, tax efficiency” (Bjerknes and Vukovic, 2017), “low historical volatility
and diversification” (Lam, 2016).
Step 3: Implementation
Once it has obtained the asset classes, it has to decide on the appropriate investment vehicle
for implementation of the advisory services. Investment vehicles usually consist of stocks,
bonds, ETFs, mutual funds, options, alternative investments, commodities and structured
products” (EY, 2016). However, RA opt for ETFs to go along the passive investment strategy
and the aim of diversification as they cover a basket of assets. Given a wide array of ETFs
available, the RA ultimately comes up with an ultimate set of investable ETFs by adopting a
top-down approach.
Figure 1 provides a top-down approach adopted by Charles Schwab Intelligent Portfolios
(2018):

Figure 22: Investable ETFs top-down approach
Source: Author- adapted from the Schwab Intelligent Portfolios ETF selection process
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Figure 1 shows how a final set of ETFs is obtained by eliminating other inappropriate types of
ETFs starting with 1845 ETFs to end with only 53. The factors mentioned are filtered out to
come to the final set of ETFs used by RA. Thus, a set of 3% of investable ETFs is used as
portfolio and this is supported by Kaya in the Deutsche bank research report, where he stated
that the final set of available investable ETFs ranges from 3% to 6% (Kaya, 2017). However,
it is worth noting that some RA also offer actively managed funds and equity stocks. For
instance, Descartes Finance, a digital wealth management firm from Switzerland, offers
various investment asset classes including equities, bonds and ETFs (Fintechnews
Switzerland, 2018).
Step 4: Monitoring and Rebalancing
Portfolios values are volatile; an optimal portfolio yesterday may not be optimal today.
Hence, it is essential to have regular monitoring and rebalancing toward the optimal targeted
investment goal especially when there are high deviations from the targeted portfolio weight.
Portfolio rebalancing can be either time-based or threshold-based. RA use the thresholdbased rebalancing strategy which involve rebalancing the portfolio when the targeted asset
classes have drifted above a predetermined minimum percentage (Kaya, 2017; Pinkasovitch,
2018). As Grealish Adam (2018), Director of investing of Betterment, puts it: the difference
between the targeted portfolio weights and the actual weights is called the drift. Once an
asset’s drift goes beyond the predetermined threshold, the RA will apply algorithm
automatically to bring back the asset allocation to its target. It is important to verify portfolio
values once every year and rebalance at 5% points (Kaya, 2017; Vanguard, 2018; Charles
Schwab & Co., 2018).
2.4
Advantages of Robo-advisors
2.4.1 Cost and fees
The most important advantage of RA is the low cost. The majority of traditional financial
advisors charge advisory fees ranging from 1% to 2% for assets under active management
(Fisch et al., 2017). Moreover, there are additional fees on mutual funds and ETFs that are in
the portfolios of the clients, brokerage fees, consulting fees on an hourly basis and other fees.
RA on the other hand, provide the same service at a much lower cost. The cost of RA ranges
from zero to fifty basis points (0.50%) or more but it is usually less than 1% (Fisch et al.,
2017). The lower cost can be attributed to the fact that RA incur only a one-time fixed cost in
the development of algorithm while traditional firms have to employ costly wealth managers.
Thus, both the clients and RA benefit in terms of lower fees for the former and higher profits
for the latter (EY, 2016).
2.4.2 Lower minimum account balance
RA benefit from a wider client base also because of lower account minimum balances which
also attracts the young and small pocket investors who cannot meet the high minimum
account requirement of traditional financial advisors which often starts with a floor of
$500,000 or more. Some RA like Acorns and Betterment do not require any minimum
balance whilst others have a floor of $500 or more which is relatively low enough to attract
young investors to save and provide them with high quality wealth management advisory
services which were limited previously to High Net Worth Individuals (HNWI) (Fisch et al.,
2017; EY, 2016).
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2.4.3 Convenience and ease of use
RA are perceived as more convenient than traditional financial advisors, as the software
programme can be accessed anytime on a 24/7 basis and at any place provided that the
investors have access to internet. On the other hand, with human advisors, appointments have
to be scheduled (Rudy, 2018) and the investors will not get an immediate service as the
human advisors very often have busy schedules. Moreover, the Gen X and millennials are
considered as more tech savvy and better financially educated compared to baby boomers and
are able to learn new things and grasp new concepts fast (Cocca, 2014). .Hence, investors
from these categories are relatively more comfortable to use the online platform than filling
out documents or meeting financial advisors (Fisch et al., 2017; Gilmour, 2016).
2.4.4 Tax harvesting
RA also offer tax harvesting possibilities. This involves selling securities for a capital loss to
offset any capital gain made, thus, reducing the amount of tax payable. The proceeds from
the sale are used to invest in high correlated asset in such a way that the portfolio remains
almost unchanged (Kaya, 2017).
2.5
Disadvantages of Robo-advisors
2.5.1 No face to face meeting
Some investors may not be financially literate and would prefer to reach out the traditional
financial advisor for advice. Robo-advisory firms do not offer the services of an advisor who
can meet and discuss with the client about relevant issues (Friedberg, 2018) nor offer
personalised solution to explicit questions (Galvin, 2017). Though they offer customer
service via a call centre, the advisor over the end of the line will still not be the client’s
personal advisor. Moreover, RA do not consider emotional issues when giving advisory
services (Jansen, 2018).
2.5.2 Restricted customisation
Though RA provide a portfolio based on the investor’s goals and risk tolerance, they limit the
preferences of the latter as he may not select or choose investment assets that he wants. This
is so mainly because RA believe in the “one size fits all” approach (Jansen, 2018; EY, 2016).
2.5.3 Performance under volatility
RA emerged in years favouring bull market and have not yet been tested during bear markets
where there are high volatility and lack of confidence. Some opponents argue that RA will
underperform in such markets but remain yet the eventual test (Kaya, 2017; EY, 2016).
2.6
Hybrid Robo-advisors
Given the advantages of RA and being a significant competitor to traditional financial firms,
hybrid RA have been developed. Actually, this is the most commonly used model where
investors use digital services for asset allocation and portfolio rebalancing to improve their
services quicker (Deloitte, 2016). Hybrid advisors offer a combination of online
recommendations with on-demand advice from the financial advisor (MyPrivateBanking,
2016). Asset management companies can acquire robo – advisory capabilities either through
partnerships or acquisitions or even by developing an in-house platform. Examples of
different hybrid RA include Vanguard’s Personal Advisor Services, Schwab Intelligent
Advisory, Wells Fargo, amongst others. Asset management firms offering hybrid robo advisory services have a quicker reaction to changes at lower costs. In addition, this form of
advisory services attracts new investors (Vincent et al., 2015).
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Hybrid robo-advice is the current industry trend and is expected to continue to rise with a
view to self-learn algorithms in robo-advisory (Deloitte, 2016). According to
MyPrivateBanking, the hybrid advisors will manage assets worth globally US $3,700 billion
by 2020 which will grow to US $16,300 billion by 2025 (2016).
2.7
Empirical evidence- Case Study
Very few researches have been done till date on RA. In their study “The Impact of RoboAdvice on Financial Advisers: A Qualitative Case Study (2018)”, Coombs and Redman
provide for some evidence on the impact of RA in the UK. Evidence was obtained from the
perception and views of financial advisors of WealthCo, a wealth management firm in UK.
Amongst the financial advisors, many provided that face-to-face meeting with the clients is
the most likely communication influential factor. Via those meetings, they believe that they
are better able to analyse their client’s behaviours, body languages and preferences compared
to if done by phone or email. They added that it is important to demonstrate empathy, and
understanding to be able to establish trust with their clients in order to uncover their exact
needs. Consequently, they are able to provide a tailored service to their clients. Moreover,
they capture data most often by pen and paper, but admit using technology to enter the data
directly into forms, for instance, on iPads.
2.8
International regulation concerning Robo-advisors
RA started in the United States but have spread to other continents very quickly. As shown in
Figure 2, this explains the proportion of RA present in US compared to other countries for the
year 2017:

Figure 2: Robo-advisors across countries
Source: CBINSIGHTS “A Wealth Tech World: Mapping Robo-Advisors Around the Globe” April 21, 2017

Given the proliferation of this digital service around the world, regulation thereof is crucial.
There are no universal regulations imposed for RA; rather each country has established its
own set of laws to control the activities of the latter to prevent any abuses and cybercrimes.
Appendix 2 provides some insight into the legal provisions devised by two main countries
concerned with RA.
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2.9. The Mauritian wealth management industry
2.9.1 Wealth Management
After gaining independence in 1968, Mauritius has progressively diversified its economy into
agricultural, textile, tourism and financial services sectors. Over the years, the island has
emerged as an international financial centre (IFC) and it therefore, provides strategic financial
services including banking, international portfolio management, and wealth management,
amongst others. Additionally, Mauritius recognised the advantages of Fintech revolution and
the current government is encouraging the development of related products and services
towards the vision of making Mauritius a financial hub for Africa. Mauritius can be
considered as a newbie in the fintech world and is being gradually introduced to, with the
actual focus on blockchain and cryptocurrencies. The use of RA is not present till now.
In 2017, Mauritius had US $32700 (average wealth per head) wealth per capita, over a total
wealth amounting to US $43 billion. Mauritius has been experiencing growth in wealth over
the years, with a 195% ten-year wealth growth registered from 2007 to 2017. Moreover,
during that same period, the number of HNWI has grown from 1400 to 4600 (The AfrAsia
Bank Africa Wealth Report, 2018). A high number of agents and entities involved in wealth
management are licensed by the Financial Services Commission (FSC) and Bank of Mauritius
(BOM). The distribution of these entities is as illustrated in Figure 3:

Figure 3: Wealth management entities in Mauritius
Source: Author adapted from FSC Mauritius Annual Statistical Bulletin 2018 and
List of licensees on the BOM website.

According to the list of licensees found on the website of BOM (2016), there are 20
commercial banks and 8 non-bank deposit-taking institutions. As per the FSC Mauritius
Annual Statistical Bulletin 2018, under the domestic regime, there are 5 investment banking
institutions, 176 management companies, 173 securities and capital market intermediaries, 27
Collective Investment Scheme managers and 235 corporate insurance agents. It is important
to note than the FSC has recently issued an investment banking license to a company known
as Fincross International, set up as RUBIX Financial Group LTD, a cryptocurrency
investment bank sited in Mauritius. This company proposes to introduce in 2019 various
digital investment banking products including RA.
2.9.2 Regulator
Mauritius has two main regulators for its financial sector. They are the Financial Services
Commission (FSC) and the Bank of Mauritius (BOM). Another authority for economic
development is the Economic Development Board (EDB). The FSC is the integrated regulator
for non-bank financial services sector and global business while the BOM is the regulator for
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all banks. So, companies in Mauritius providing wealth management services are regulated by
the FSC. We also have the Economic Development Board (EDB) which is a merger of the
Board of Investment (BOI), Enterprise Mauritius and Financial Services Promotion Agency
(FSPA). It works under the aegis of the Prime Minister’s Office (PMO). It has various
responsibilities which include, inter alia, directing research projects and initiatives;
communicating matters on the opening of the economy, the adoption of technology and
innovation (EDB Mauritius, 2018).
2.9.3 Regulations and legislations
Given the recent consideration to develop Mauritius as a fintech hub, there are no wellestablished regulations so far to cater for these services including RA. The adoption of
Artificial Intelligence (AI) and Information Technology (IT) in financial activities is a
challenge in terms of consumer and data protection, cyber-attacks, money laundering and
terrorism financing. Nevertheless, Mauritius does have adequate laws such as the Data
Protection Act 2017, the Computer Misuse and Cybercrime Act 2003, and the Financial
Intelligence and Anti-Money Laundering Act (FIAMLA) 2002 to tackle relevant issues. As
regards regulation of new financial innovations, the government has triggered preliminary
actions over the past three consecutive years to facilitate the introduction of such activities.
2.9.3.1 Regulatory Sandbox License
According to the Minister of Finance in the budget speech 2016/2017 (MOFED, 2016), he
announced the introduction of a Regulatory Sandbox License (RSL) which was at that time
under the aegis of the BOI and now under the EDB. In the budget speech 2018/2019
(MOFED, 2018), he announced the incorporation of a National Regulatory Sandbox Licence
(NRSL) Committee which is responsible for the oversight of issues related to licensing of
fintech activities – processes all RSL applications made to the EDB and makes
recommendations; and based on the proposed fintech activity, determines the regulator (FSC
or BOM) for the holder of the RSL.
2.9.3.2 Blueprint and Steering Committee
As announced in the budget speech 2017/2018 (MOFED, 2017), the Ministry of Financial
Services, Good Governance and Institutional Reforms together with the EDB, the BOM, the
FSC and all stakeholders in the sector have elaborated a Blueprint to cater for innovative
products in the financial sector. This blueprint is in line with the vision 2030 to innovate and
transform our IFC based on the three main pillars: cross-border investment, corporate/ private
banking and wealth management. Furthermore, to ascertain that the recommendations of the
blueprint are implemented in a timely and effective manner, a Steering Committee will be set
up at the Prime Minister’s Office (MOFED, 2018).
2.9.3.3 Regional Fintech Association
According to Minister of Finance, in the budget speech 2017/2018 (MOFED, 2017), there
will be an engagement between the EDB and other stakeholders to establish a Regional
Fintech Association, which will act as a think-tank and advisor on regulatory and business
climate changes. It will also channel links with international institutions like Innovate Finance
London and the Fintech Circle. Accordingly, the FSC will be setting the rules for regulating
Fintech activities.
2.9.3.4 Mauritius Artificial Intelligence Council
To promote the development in AI, blockchain and fintech, a Mauritius Artificial Intelligence
Council (MAIC) is being developed which shall comprise of members from both public and
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private sectors, together with related international professionals. This council shall act as the
commander for the modus operandi of the AI activities and as an advisor to the Government
(MOFED, 2018).

3. Methodology
3.1 Research structure
For this study, a quantitative, exploratory, survey research has been conducted. A
questionnaire was administered among 100 FAA, to obtain data on the potential introduction
of RA in Mauritius. The sample of 100 FAA chosen was from financial institutions involved
in fund management. The questionnaire was divided into four sections namely profile of
financial advisors, knowledge on RA, Perception about RA and views on the potential
introduction of RA in Mauritius. The questionnaire was pilot tested online among 15
financial advisors and accordingly some amendments were brought to it. Once data was
collected, same was analysed using Microsoft Excel 2016 and Statistical Package for Social
Sciences 16.0 (SPSS 16.0)
3.2 Limitations and constraints
Given the concept of robo-advisory services is quite new, there is very limited number of
journal articles on this topic. The data collection was also strenuous as some respondents
acted on management’s instructions not to respond to surveys due to confidentiality issues.
Moreover, this study has targeted only FAA as they were deemed to have better knowledge
on the subject matter than other individuals for the time being. . However, it is believed that
we could have had a better assessment of the different issues raised if a higher proportion of
the sample was aware about RA. The study can further be fine-tuned if the sample size can be
increased. Likewise, the study is based on opinions, perception and awareness of FAA only,
hence investigating the matter from an investor’s point of view also would be valuable.
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4. Findings/Results
4.1 Classification data
91% of FAA responded to the survey. It was noted that the majority (52.7%) were from the
26 – 35 age group and only 7.7% were above 45 years old. As regards the highest education
background, 36.6 % of FAA possessed a professional qualification, 34.1% held an
undergraduate certificate, 20.9% held a post graduate certificate, while 8.8% had Secondary
Higher School Certificate as highest education qualification. The majority of FAA, 71.4%,
had between zero to 5 years of experience in the wealth management field. 18.7% of the
respondents had 6 to 10 years of experience and the remaining 9.9% had 11 or more years of
experience.
4.2 Awareness
4.2.1 Awareness about Robo-Advisors
The study revealed that the majority of the respondents are not very conversant with RA.
This may be associated to the fact that Mauritius is still at the very first stages in developing
fintech services and not much sensitisation has been done so far about different variations of
AI among FAA. 34.1% of them admitted having discovered the notion of RA from the
present survey. 33% of them had heard about RA yet did have not much knowledge on the
subject. However, 30% of FAA reported that they have some kind of knowledge on it. Only
3% of FAA conveyed that they are highly knowledgeable about the RA. This finding is in
line with that of Coombs and Redman (2018) who discovered that FAA have varying
knowledge on RA.
4.2.2 Usage of Robo-Advisors
95.6% claimed they had never been exposed to the usage of RA. Nonetheless, 4.4% of the
FAA admitted having used this service. Given that this concept is not yet established in
Mauritius, it was expected that most of the FAA do not or have not ever used this service.
4.2.3 Company’s use of Algorithmic Intelligence
89.0 % of the FAA reported using algorithm intelligence tools. 11% of the FAA agreed to be
using algorithmic intelligence in their company for FIX API (Financial Information eXchange
Application Programming Interface used by traders for sophisticated trading strategies) and
trading process, computation and programming.
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4.3 Perception about Robo-advisors
4.3.1 Reliability Analysis

Table 1: Reliability statistics
Source: Author – adapted from Results from SPSS

Cronbach Alpha is an internal consistency reliability measure and was evaluated for questions
7, 8, 15 and 17 of the questionnaire at Appendix 1. It can be noted that the reported
Cronbach’s Alpha is 0.780 which is higher than 0.7 and thus the questions are reliable for this
study.
4.3.2 Factor analysis
Factor analysis is used in an attempt to decrease the number of variables, in other words, the
factors that attract investors to use RA and those having an overriding influence for traditional
advisory services. In this case, the Principal Component Analysis has been used and the
Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy and the Bartlett’s test of
sphericity have been employed to measure the significance of the variables and show how
strongly the variables are related.
4.3.2.1 Factors triggering the use of RA

Table 2: Factors inducing the use of robo-advisors
Source: Author – adapted from Results from SPSS

The KMO value for this factor is 0.773 which is greater than 0.6. Therefore, the sample is
adequate. Moreover, given that the Bartlett’s significance figure is less than 0.05, this factor
can be used for further analysis. Table 2 tabulates the descriptive statistics for the factors that
induce investors to use RA. For this question, the rating was from 1: strongly agree to 5:
strongly disagree. So, the variable with a mean closer to 1 indicates that it has highest level of
significance in affecting investors’ decisions to use RA. More than 50% of the FAA perceive
that convenience and ease of use are more influential, which is also denoted by the lowest
mean of 2.176 from Table 2. This is followed by cost and fees with a 2.374 which confirms
that it is an important inducement for investors as supported by Coombs and Redman (2018).
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4.3.2.2 Factors promoting demand for traditional advisory services

Table 3: Factors promoting demand for traditional advisory services
Source: Author – adapted from Results from SPSS

The KMO value for factors that have an overriding influence in favour of traditional advisory
services is 0.627 confirming that the sample is adequate. In addition, the Bartlett’s
significance figure is 0.000 which is less than 0.05; overall this factor can be used for further
analysis. Table 3 shows the descriptive statistics for the factors that have an overriding
influence for traditional advisory services. For this question, the rating was from 1: extremely
likely to 5: not at all likely. So, a mean closer to 1 indicates that it is this variable that will
favour preference for traditional advisory services. 80.2% of the FAA perceive that that face
to face meeting positively triggers the preference for traditional advisory services, also
denoted by a 1.780 mean in Table 3. This is supported with the study of Coombs and Redman
(2018), which provide emphasis for human interaction.
4.3.3 Perception about differences between traditional financial advisors and RA
66 % of the FAA believe that RA are better at simplifying investing process while 61.1% feel
that RA are better at matching risk tolerance as compared to financial advisors. However,
they hold the view that traditional financial advisors are better in terms of reliability, making
recommendations, focusing on the investor’s best interest and making them feel confident.
Figure 4 provides the corresponding response rates. Essentially, while the RA are seen as
more efficient at capturing of data and analyses of the investing and risk tolerance, the
financial advisors can focus on interacting on the goals and portfolio decisions with the clients
(Coombs and Redman, 2018).

Figure 4: Robo-advisors versus financial advisors
Source: Author – adapted from Results from SPSS
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4.3.4 Ability to respond to market changes
57.8% of the FAA perceive that RA would be able to adapt to changes in financial market
conditions quicker but less efficiently than financial advisors. Financial advisors can take
longer to perform a task, but they are better positioned to take the right decisions. To this
effect, RA may be assigned the calculation and evaluation tasks, while financial advisors will
be more efficient in maintaining relationship with their clients.
4.3.5 Capturing of detailed information by RA
58% of the FAA perceived that RA capture sufficiently detailed understanding of a client’s
preferences from the data collection via the online questionnaire. This contradicts Coombs’s
and Redman’s (2018) findings as they had noted financial advisors do not believe the RA
online questionnaire captures detailed data on the investors. Amongst the 42% who did not
agree, they tended to justify that the online questionnaire is not tailor-made to the investor’s
needs; as there can be irrelevant questions to certain investors. According to them, the human
interaction is needed and better caters for emotional factors and the dynamic risk tolerance of
investors.
4.3.6 Are RA perceived as an opportunity or a threat?
57.8% of the FAA perceive RA as an opportunity to capitalise upon with a view to improve
wealth management. On the other hand, 20% perceive RA as potential competitors while
16.7% consider them as a threat. Only around 6% view RA as a complementary tool. The
current findings are in line with those of Coombs’s and Redman’s (2018) which also noted
that RA is not perceived as a threat by the majority of respondents.
4.3.7 Best combination - Hybrid advisors
Given that RA and financial advisors have their respective main strengths and weaknesses,
another option is to use hybrid advisors. 47.3% of the FAA believe that the best combination
of hybrid advisors is to have an equal share between RA and financial advisors. However,
given the high percentage of FAA not well acquainted with this concept, they may have
chosen this option as a neutral stand. The next best option is to have 75% of RA and 25% of
financial advisors, advocated by 28.6% of the FAA. The third option, with 19.8% votes is to
have less of RA and more of financial advisors. Finally, at the two extremes, it can be noted
that a total of 4.4% are not for hybrid advisors.
4.4 Perception on the potential introduction of RA in Mauritius
The views of FAA were sought regarding the potential introduction of RA in the Mauritian
wealth management industry. The majority of them are optimistic and believed that RA can
be beneficial to the industry as 54.9% of the FAA perceive RA as innovative and 26.4% as
supportive. However, 8.8% believed that the introduction of RA would disrupt the industry
while 9.9% were of the view that RA should not be introduced because they are perceived as
a waste of time and money.
4.4.2 Responses to probability of success of RA
FAA have divergent views on the extent to which RA could be fruitful as portrayed in Figure
5. 30% of them believe there is a 50% chance that RA can be successful in Mauritius. 49%
of them perceive that there is a probability of success below 50% and the remaining 21%
think that there is a high (50% - 100%) probability that RA can be successful.
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Figure 5: Responses to the probability of success
Source: Author – adapted from Results from SPSS

4.3 Summary of correlation analysis
In a nutshell, more experienced FAA who have more knowledge on RA think that Mauritius
is prepared for a potential introduction of RA. While those who are less experienced and who
are not aware about it, think that Mauritius has a long way to go before being able to embrace
this innovation, albeit, RA is perceived mostly as innovative and an opportunity. In addition,
it is believed that RA will adapt more quickly to changes in the industry, nevertheless,
financial advisors are seen as more efficient in doing so. Therefore, FAA hold the opinion
that a balanced hybrid advisory service would be more favourable. RA can be given the
calculation and evaluation tasks, while financial advisors will be more efficient in maintaining
relationship with their clients. In this respect, face-to-face meeting is believed to be the most
likely factor that would trigger investors to still prefer their financial advisors’ service. This
is particularly true because at the very initial stage of its introduction, investors might still be
reluctant to use RA and feel more comfortable to continue using the service of their financial
advisors. With regards to factors that may induce investors to go for RA if well established,
FAA believe convenience, the ease of use and lower costs and fees will play an important
role. Eventually, for RA to be successful in Mauritius, FAAs believe it will depend on the
marketing of the RA-driven services; establishment of appropriate legislation and the state of
industry readiness in the form of all stakeholders’ qualifications base, aptitude, and expertise
in investment / wealth management as well as in the field of information technology.

5. Conclusion and Recommendations
5.1 Conclusion
The purpose of this paper was to analyse the perception of FAA working in fund management
companies in Mauritius on the potential introduction of robo-advisory services in the wealth
management. The data collected was analysed and it was observed that there is very little
awareness amongst FAA regarding RA. With regards to whether Mauritius is prepared to
introduce RA, it was found that the majority believe it is not. This may be explained by the
fact that the majority of the financial advisors have experience of less than 5 years in this area.
Nevertheless, those who are more experienced and aware about it, acknowledge that
Mauritius is prepared to do so and believe that it is actually good news and could be to the
betterment of the wealth management industry if introduced. FAA perceive the potential
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introduction of RA as an opportunity that needs to be seized and believe balanced hybrid
advisory services would be more favourable. On the basis of an adequate legal framework, it
is believed that there is at least 50% probability of success as investors will be triggered to use
RA because of the convenience, ease of use and lower cost and fees.
5.2 Recommendations and Further research
Studies on Mauritius addressing the issue of RA specifically are not available. Additionally,
international research done on RA is equally very restricted. There is a strong need for further
researches.
9
Given Mauritius is still in the infant stage to accommodate RA and other financial
innovation, the authorities concerned need to undertake a comprehensive cost and benefit
analysis. The case of other countries, similar in characteristics as Mauritius, which have
adopted RA, for instance, Malta, could be studied by policy makers along with relevant
stakeholders to have a better idea on the way forward regarding the potential implementation
of RA in Mauritius.
9
Given the very low awareness on the subject, it is recommended that the regulatory
body should organise workshops for sensitizing institutions involved in fund management
about the potential benefits of RA and also trigger debates about its potential introduction on
the wealth management scene among professionals in the area. The Government can have
recourse to foreign professionals who are already experienced in robo advisory services on
the international front for experience sharing sessions.
9
For this study, data was collected from 91 FAA. Very few of them were seasoned
FAA and they were the ones who were more aware of RA. Thus, a larger sample size is
recommended for further research.
9
Moreover, future studies can address the issue from an investor’s/ client’s perspective.
This will provide a balanced view about the topic.
WealthTech goes along with RegTech, in other words, the regulations that allow the new
technologies to be brought in. Lack of appropriate regulations and awareness about RA
remain the main barriers to RA’s implementation. A legal framework responsive to the needs
of the dynamic financial services sector remains a sine qua non for the successful
implementation of RA. It is important to guarantee privacy, transparency, efficiency and
accountability and is needed to create trust amongst the stakeholders. Nevertheless, if the
government and important stakeholders take the appropriate initiatives, then the
implementation of RA can be envisaged.
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Appendix 1
University of Mauritius
A study on the perception of financial advisors/analysts on the potential introduction of Robo Advisory services in wealth management in Mauritius
Dear Participant,
I am Kalaivaanee Veeramootoo, currently a final year student of BSC(Hons) Finance minor Law at the
University of Mauritius.
For the purpose of my dissertation, I am interested in finding out your views on the introduction of
robo-advisors and its impact in the Mauritian financial market.
I would be very grateful if you could spare me some time to fill the questionnaire. Your collaboration
is highly valuable and I guarantee you that all information provided will be strictly confidential.
Thanking you in advance for your participation.
Kalaivaanee Veeramootoo
Contact Number: 5 989 1488
Email address: anjerleeveera@gmail.com

Definition of robo-advisors
Robo-advisor involves the use of automation and digitalised methods to construct investors’ portfolios
and exchange-traded funds (ETFs). They provide tailor-made portfolio solution as they aim at
providing online portfolio management solutions by investing the invests’ assets based on their
automated advice. Essentially, robo-advisors mimic the work of traditional financial advisors via a
digitalised platform that uses algorithms to assess the investor’s individual risk profile and to build
according an optimal portfolio.

Section 1 – Attributes
Please encircle as appropriate.
1.
Age group
18 – 25
x
26 – 35
x
36 – 45
x
46 – 55
x
56 – 65
x
2.

x
x
x
x
x

Highest education background
Primary school
Secondary school
Undergraduate
Post-graduate
Professional qualification

3.
x
x
x
x
x
x

Year(s) of experience as financial advisor or wealth manager?
0–5
6 – 10
11 – 15
16 – 20
21 – 25
More than 25 years
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Section 2 – Knowledge (awareness)
Please encircle as appropriate.
4.
How much, if at all, have you heard or read about Robo- advisors?
Just hearing about it now in this survey
x
Not much
x
Some
x
A lot
x
5.

x
x

Do you or have you ever used Robo-advisory services?
Yes
No

6.
Does your firm/company/organisation make use of Algorithmic Intelligence in its
advisory decisions? If Yes, please specify for what kind of decision.
Yes
x
No
x
Section 3 – Belief (Perception)
7.
How far do you agree that the following attracts investors to use Robo-advisors? Please
tick as appropriate.
Strongly
agree

Agree

No opinion

Disagree

Strongly
disagree

Cost and fees
Lower
minimum
account balance
Convenience
Ease of use
Tax harvesting
8.
How likely do you think investors will still prefer financial advisors over robo-advisors
because of the following? Please tick as appropriate.
Extremely Very
likely
likely

Somewhat
likely

Not
likely

so Not at all
likely

Human
interaction/
face to face meeting
Customization/
personalized advice
Trust
Computer literacy
Speed
24/7 accessibility
9.
Who in your opinion would be better at providing the following? Please tick as
appropriate.
Robo- advisor
Financial advisor
Simplify investing process
Be more reliable
Match risk tolerance
Make recommendations
Focus on the investor’s best
interest
Make investor feel confident
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10.
Robo-advisors make use of online questionnaire that investors have to fill, to filter their
preferences. Do you think a robo-advisor captures sufficiently detailed understanding of a
client’s preferences? If No, please provide reason(s).
Yes
x
No
x
11.
Who do you think will be able to adapt to changes on the Mauritian market quicker and
more efficiently? Please tick as appropriate.
Quicker

More efficiently

Robo- advisor
Financial advisor
12.
How do you perceive Robo-advisors to be? If other, please specify. Please encircle as
appropriate.
Opportunity
x
Competition
x
Threat
x
Other
x
Some companies around the world are engaging in hybrid advisors. Hybrid advisors offers
13.
a combination of online recommendations with on-demand advice from the financial advisor
(MyPrivateBanking, 2016). What is the best option according to you? Please tick as appropriate
Robo-advisor
100%
75%
50%
25%
0%

Financial advisor
0%
25%
50%
75%
100%

Tick here

Section 4 – Impact
Mauritius has recently been favouring Fintech innovations. The Financial Services
14.
Commission has also licensed a company known as Fincross International which proposes to offer
robo-advisory services in 2019. Do you think Mauritius wealth management industry is prepared
for robo-advisors? And why?
Yes
x

x

No

15.
What are your views on a potential introduction on robo-advisors on the Mauritian
investing market? Please tick as appropriate.
Good news
Extremely

Quite

Slightly

Neither
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16.
How would you classify the introduction of robo-advisors on the Mauritian market, for
the wealth management industry? Please encircle as appropriate.
Disruptive
x
Supportive
x
Innovative
x
Waste of time
x
17.
How likely will the presence of robo-advisors on the Mauritian market, increase the
demand for wealth management services? Please tick as appropriate
Extremely
likely

Very
likely

Somewhat
likely

Not
likely

so Not at all
likely

18.
In your opinion, what is the probability that robo-advisors would have a successful
future in Mauritius? Please tick as appropriate.
Tick here
Probability (%)
0
0 – 25
25 – 50
50
50 – 75
75 - 100
100
19.
If you have any other information/suggestions/opinions on the use of robo-advisors,
please share in the space provided below.

Thank you for your participation!
Appendix 2
Regulations on RA
United States of America
The securities market in USA is regulated by the Securities and Exchange Commission (SEC). The
main function of the SEC is the protection of investors and maintenance of integrity of the securities
market. In addition, they have to comply with the Financial Industry Regulatory Authority (FINRA)
which is responsible to regulate and license broker-dealers. FINRA is supervised by the SEC (Segal,
2018). Attorney Melanie L. Fein in her work, “How Are Robo-Advisors Regulated?” provided for
detailed explanation of the regulatory framework of RA in the US.
The SEC administers the Investment Advisers Act of 1940 (Advisers Act), under which RA are
classified as investment advisors. According to the SEC, “robo-advisers are subject to all of the
requirements of the Advisers Act” and have to be registered under the Act to do business.
Furthermore, by virtue of the Securities Exchange Act of 1934 (Exchange Act) which regulates
securities broker-dealer, “a broker-dealer using a robo-advisor to provide advice to its clients must
comply with applicable Exchange Act regulations and FINRA rules, including FINRA’s suitability
rule.” Additionally, RA which cater for retirement investment advice are considered as fiduciaries
under the Employee Retirement Income Security Act of 1974 (ERISA) and have “a duty of loyalty, a
duty to act for the exclusive purposes of providing plan benefits and defraying reasonable expenses,
and a duty of care” (Fein, 2017).
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United Kingdom
The financial services industry is regulated by the Financial Conduct Authority (FCA) in the UK and
the latter is responsible to regulate RA. The FCA opened in 2016 a Regulatory Sandbox License with
the purpose of testing new, innovative financial products, services or business models in a live
environment (FCA, 2016).
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Abstract:
This thesis examines the connection between financial development and poverty reduction in
11 African countries for the duration 1996-2015. It makes use of the PVAR/PVECM
approaches. The outcomes demonstrate presence of long-run relationship for some of the
variables, i.e. private domestic credit, gross secondary education enrollment and trade
openness in relation to poverty alleviation in the countries selected. The study also exhibits
short-run causality in Granger sense between financial development and poverty reduction in
the panel of countries selected. These findings endorse that policies shall be aimed towards
promoting financial development. Additionally, measures shall regard income mobilisation
strategies as they could lead to financial development and poverty alleviation in those nations.
Keywords: Financial development, poverty alleviation, PVAR/PVECM, African countries

1.0 INTRODUCTION
Since the 1960s, the economic environment of across the globe has sustained massive
changes. In fact, there has been considerable improvement in key variables such as income
and the cost of living. However, from the finance perspective, the consequences ensued were
much more significant; the global financial services industry has sustained profound changes.
For instance, Freedman and Goodlet (1998) illustrated that financial institutions underwent
noteworthy alterations in terms of demographic held portfolios. As a matter of fact, due to
globalisation, investors nowadays hold portfolios from across the globe. In theory, this
occurrence is known as finance globalisation. Mishkin (2006) delineated this phenomenon as
the “movement of capital and financial firms across borders”. Pertaining to this phenomenon,
numerous studies emanated to analyse the impact of financial development upon economic
growth.
Lewis (1955) implied a bilateral connection between financial development and economic
growth, where the latter leads to the development of financial markets which in turn
encourage real growth. Taking into consideration this effect, succeeding researchers have
developed extensive interpretations of the numerous functions performed by the financial
system. In addition, they have refocused their explanation to how financial development can
help to reduce poverty. The main argument was that increasing access to financial services
will reduce poverty. According to the World Bankxxxii, financial development reduces
transaction and other ancillary costs within a financial system.
In consequent, eradicating poverty became a primary development goal. Blending the two,
academicians and researchers have in effect shown that the reliance of poverty alleviation lies
upon financial development. Hulme and Mosley (1996) advanced that “the assumption that
improved access to credit will reduce poverty has seldom been tested, with the fact that small
loans are being made taken as proof that incomes have increased”. Hence, it may be argued
that financial development caters for the poor. However, there exists another school of

xxxii

Global Financial Development Report 2017/2018
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thought which bemoans that poverty alleviation depend upon financial development but, only
given a situation of economic growth (Goudie and Ladd, 1999).
Poverty has been an escalating issue in several countries of the world. It is noteworthy that its
outcome is more severe in some countries of the African continent, for example, Zimbabwe,
Liberia and Ethiopia amongst others. As a result, financial development has been considered
as a major device to combat poverty. Scholars have therefore shown increased interest in
establishing a nexus between financial development and poverty. Azra et al. (2012)
hypothesised that “the main role of financial development is to improve the standard of living
of people.” In effect, financial development with positive impacts it engenders, helps to
reduce poverty. Yet, it may be argued that although an increase in the African financial
services sector, some countries remain the poorest behind Latin American countries.
However, along with financial development, economic growth prominently helps towards the
reduction of the poverty level in a country. Thus, the investigation of financial development in
African countries on poverty alleviation is reckoned. Several research have consequently been
done to dissect the relationship between financial growth and its impact on poverty and the
connection of financial development economic growth and their relative influence on poverty.
Studies carried out focused on cross-countries analysis (King and Levine, 1993), others used
the sub-Saharan approach (Nguena and Abimbola, 2013) whilst some research was carried at
the individual country level (Odhiambo, 2008). Besides, countries’ governmental policies
embrace social integration programmes to reduce their poverty levels. Henceforth, countries
should re-appraise financial development in its contribution to lessen poverty.
The main objective of this thesis is to complement literature on the financial developmentpoverty alleviation nexus. It aims at evaluating whether financial development reduces
poverty alleviation using panel data of 10 countries depending upon data readily available by
means of the long-run cointegation equation and panel VECM over a 30-year period. The
variables of financial development to be used are the private domestic credit ratio, real GDP
per capita alongside controlled variables, namely gross secondary education enrollment,
inflation and trade openness.
Section 2 of the paper discusses the literature review. The data and methodology to be used is
dealt with in section 3. Section 4 considers the results of the findings. Ultimately, section 5
provides the conclusion and recommendations.

2.0 LITERATURE REVIEW
Financial development has been seen as being the state-of-the-art instrument to combat
poverty since the last two decades. It achieves this ideal state through two channels; mainly
through an indirect channel, that is, through economic growth and through a direct one which
consists of making available to the poor, access to financial services.
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Figure 1 Financial Development and Poverty Alleviation

The direct channel
The direct channel of financial development in its contribution to reduce poverty, as it name
implies is a more direct approach to reduce poverty. This method constitutes of providing
direct access of financial services to the poor. The presence of financial intermediaries has
been subject to numerous debates. In fact, many economists understood that the presence of a
financial intermediary inexplicably benefit the poor through the services it offers, namely by
granting access to finance to entrepreneurs and improving capital allocation. In effect, in his
study, Fields (2001) further added that it would be greatly beneficial to develop credit and
finance markets. For instance, it may be contended that countries with an underdeveloped
financial sector sustain lower growth and contribute to continued poverty. In addition,
numerous studies have analysed the fact that the presence of small and medium enterprises
(SMEs) significantly create jobs and thus, with ease access to credit, households may engage
in such activities and hence embark the pathway to poverty reduction. Yet, SMEs may be
heavily criticised because, from a lender’s perspective, it is preferable to lend huge firms large
sums of money, rather than small ones small amounts of money as they sometimes are unable
to provide collaterals and that they may default on their loans. Moreover, the United Nations
(1998)xxxiii reported that the role of credit is limited and hence may not be the panacea for
poverty.
Nevertheless, it may be appreciated that these credit types have massively helped to escape
abject poverty. For example, with the advent of the Grameen bank in Bangladesh in 1983,
Muhammad Yunus has been massively able to help the poor by significantly increasing their
returns from self-employment.
xxxiii

See Human Development Report 1998
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Besides, several researches shared were very doubtful about the opinion of broadening access
to finance. Haber (2004) pointed out that making finance more accessible to society will only
the benefit. Thus, it may be severely examined whether financial services narrow or widen
income gaps taking into consideration economic growth (Greenwood and Jovanic, 1990).
Therefore, within developing economies, only a few wealthy individuals will be able to
access finance, within adequate economic growth, more people will be able to access finance
and with sufficient development, the society as a whole will be able to reap benefits.
The indirect channel
The argument that economic growth reduces abject poverty has been subject to several
debates across the globe. It may be evaluated that, being a determinant of poverty alleviation,
economic growth narrows the income inequality of a country. Moreover, Galor and Tsiddon
(1996) pointed out that a high economic growth rate would reduce wage differentials at a later
stage of development, therefore, benefiting the poor. Thirdly, it may further be claimed that,
given an increase in income, a government may set economic policies so as to increase its tax
revenues which may be later used for investment in infrastructures such as more schools
medical facilities amongst others. Finally, it can be debated that economic growth generates
greater capital accumulation and hence that this phenomenon reduces income gaps.
On the other hand, studies suggested that economic growth relieves poverty only at an early
stage of economic development. For instance, Kuznets (1955) advanced through an inverted
U-shaped that economic growth will start to negatively impact on a country’s poverty level
beyond its industrialisation’s maturity stage. As a result, at an early stage of industrialisation,
wealthy individuals will massively benefit whereas the poor will be left at a disadvantage.
Yet, it may be settled that most researches implied economic growth as a tool to eradicate
poverty. In effect, the mushrooming of data in the 1990s has led to an increase in research
carried out. Although diversity in empirical results, similarities includes that the growth effect
brings about a shift in the Lorenz curve of a country. Moreover, Fields (2001) inferred that
cross-sectional studies have demonstrated that countries with a high GDP per capita have less
poverty.
However, the main counter-argument which may be implied is that the studies only focused
on the growth aspect. In other words, it may be contended that economic growth is a necessity
but is not the only determinant in reducing poverty. In addition to his study, Fields (2001)
implied that although countries having a significant GDP per capita experience lower poverty
levels, it is crucial to also the level of income inequality. Additionally, Kanbur and Lustig
(1999) concluded that inequality level shall be “on the agenda”. Besides, short-term public aid
is also required.
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2.2 Empirical Review
Substantial literature has over the years, assessed how financial sector development have
fostered economic growth and have analysed to what extent the latter benefit the poor. These
studies consist of cross-country investigation using multi-regression approaches and countryspecific studies amongst others. Other studies consisted of drawing conclusions from case
studies of the several bank schemes designed as remedies to combat poverty.
Cross-country analyses have over the years, well-established evidence that financial
development impacts on poverty reduction. In fact, Beck, Demirgüç-Kunt and Levine (2004)
amongst other studies have illustrated that there exist increased tie between financial
development and poverty alleviation. For instance, Honohan (2004) regression results pointed
out that an increase in credit leads to a decrease in poverty prevalence. He suggested that an
approximate 10 % rise in private domestic credit ratio induces a decline in poverty by
approximately 2.5% or 3%. In addition, Beck, Demirgüç-Kunt and Levine (2004), through
their analysis of 58 developing countries over 1980 to 2000, showed robust results that
countries will well-established financial intermediaries (i.e. with high levels of trade) sustain
lower poverty levels. These results confirmed the outcomes of Li, Squire and Zou (1998), that
a higher money supply would increase income of the poor, For instance, they posited, based
on a mix of 49 developed and least-developed countries from 1947 to 1994, that a percent
increase in financial depth would stimulate a rise of US$3,000 in the cash flows of deprived
people and only an increase in the incomes of the rich by US$ 1,600. On the other hand,
Claessens and Feijen (2006) reviewed in their literature that financial development leads to a
reduction in poverty and undernourishment amongst others.
Most empirical studies suggest a strong relationship between financial development and
economic growth. Nevertheless, some studies suggested financial development and economic
growth are negatively related. For instance, Favara (2003), found the opposite. Based on a
study carried by Goldsmith (1969) over 80 countries, King and Levine (1993) empirically
demonstrated that financial development is strongly correlated with economic growth using
several indicators. In their study, they outlined that financial depth (being the ratio of liquid
liabilities to GDP) is positively correlated with economic growth. For instance, given the
difference in economic growth is about 5% between a set of countries over a 30-year period,
financial depth will explain about 20% of this difference. Therefore, it may be disputed that
financial depth is a viable forecast. However, it may be deplored that this study does not
consider probable reverse causality. In other words, the study does not consider whether it is
economic growth which brings financial development. It was rather argued that it is financial
development which brings economic growth. Amongst the main challenges using this practice
was to identify variables explaining cross-country unorthodoxness but having no relationship
with economic growth. Due to the problem of biased results arising from reverse causality,
several studies emanated to attempt addressing this issue. Levine, Loayza and Beck (2000),
for instance, used legal origin yardsticks as proxies for financial development to monopolise
unfairness. They examined the link amidst a financial intermediary and the determinants of
economic growth. This study took additional proxies from 71 countries and the results
published were that there is a strong relationship between a financial intermediary
development and economic growth. In addition, the coefficients obtained suggested that
results obtained were robust. Jalilian and Kirkpatrick (2005) further confirmed these results.
The impact of financial deepening upon economic growth has also been subject to several
debates over the years. Some researchers argued that the positive effects of financial
development tend to outweigh the impact in developing countries. For example, through the
analysis of 65 countries, Mavrotas and Son (2006) concluded that financial development
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effects are larger in developed than in developing countries. Yet, Levine (2004) deplored that
studies focus on only one aspect of financial system, i.e., banks. Considering stock markets in
addition to banks, results on how financial services are efficient are greatly ameliorated.
Using 42 countries over 1976 to 1993, Levine and Zervos (1998) found that stock market
liquidity and banking development have a direct relationship with expected growth rates for
the next 18 years. Prior to the research, an increase in a country’s stock market liquidity and
in its bank development will entail that the country’s GDP per capita will be 30% higher by
the end of the 18 years. However, this study may be heavily criticised because it does not take
into account country- specific characteristics.
In summary, the relationship between financial development and poverty alleviation is subject
to numerous debates. It has been observed that the former impacts upon the latter through a
direct and through an indirect channel.

3.0 RESEARCH METHODOLOGY
The main objective of the study is to determine how financial development helps in reducing
poverty for the period 1996-2015, using a sample of 11 African countries. In an effort to
determine interconnectedness between, static and dynamic panel data techniques were used.
The panel data sample include 220 observations and data used is yearly and studied by a fix
and random effect model.
A sample of 11 countries was chosen mainly, Madagascar, Rwanda, Tanzania and Uganda,
Botswana, Egypt, Ghana and Kenya, Mauritius, Namibia and South Africa.
The research model adopts a multivariate regression model similar to Beck, Demirgüç-Kunt,
and Levine (2004), Perez-Moreno (2011) and Clarke, Xu and Zou (2003) in their studies in an
attempt to establish causality between financial development and poverty alleviation. As a
result, based on the above discussions, poverty (P) is delineated as a function of financial
development (FD) and other independent variables (Z). The empirical model used is in the
log-log form and is consequently fixed as follows:
ǡ௧ ൌ ݂൫ܦܨǡ௧ ǡ ܼǡ௧ ൯ ǥ ሺͳሻ
The equation can further be extended to:
ሺǡ௧ ሻ ൌ ߚ ǡ௧  ߚଵ ܦܨǡ௧  ߚ ܼǡ௧  ߝǡ௧ ǥ ሺʹሻ
Where ln (FD) is the dependent variable, ߚ is the constant term, ߚͳ ߚ݊ are the regression
coefficients of the independent variables, and ߝǡ௧ is the error term. The i and t represents the
different countries used and the time dimension respectively. From the above equation,
private domestic credit ratio (PDCR) is used as the proxy for financial development whilstܼǡ௧
is a number of controlled variables, mainly current GDP, GDP per capita, education depicted
as the gross secondary enrollment ratio, inflation, consumer price index and trade openness.
Thus, reorganising equation (2), we have:
ǡ௧ ൌ ߚ ǡ௧  ߚଵ ݎܿ݀ǡ௧  ߚଶ ݃݀ǡ௧  ߚଷ ݃݀ܿǡ௧  ߚସ ݁݀ݑǡ௧  ߚହ ݂݈݅݊ǡ௧  ߚ ܿ݅ǡ௧
 ߚ ݁݀ܽݎݐǡ௧  ߝǡ௧ ǥ ሺ͵ሻ
3.1 Definition of variables
The table below gives an overview of the variables used in the regression, their proxies and
their related literature.
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Table.1 Definition of variables
Variable

Definition

Proxy

Related literature

Source
of data

PDCR

Private
Domestic
Credit Ratio

Ratio of PDC to Honohan (2004) & Beck, World
GDP
Demirgüç-Kunt,
and Bank
Levine (2004)

GDP

Gross Domestic Real GDP
Product
capita

EDU

Expected
sign
-

per Fields
(2001)
& World
Ficawoyi
Donou- Bank
Adonsou and Kevin
Sylwester (2016)

±

Education

% Gross school Janjua & Kamal (2011) World
enrollment,
& Ruth Wedgwood Bank
secondary both (2007)
sexes

-

INFL

Inflation

Annual Inflation Boyd, Levine and Smith World
rate
(2001)
Bank

+

OPEN

Trade openness

Trade as a % of Beck, Demirgüç-Kunt, World
GDP
and Levine (2004)
Bank

±

3.2 Research method
Panel unit root test
The usual assumption of asymptotic evaluation can be invalid if data is non-stationary. Such
records may result in spurious regression and over-estimated R-squared value, which can also
generate biasness in the regression. Therefore, a heterogeneous unit root test is done to
determine the integration order of the different variables. For this purpose, assuming
individual unit root processes, the ADF – Fisher Chi Square test (1999) is applied to the
dependent and independent variables.
Panel cointegration test
Given stationary of same integration order, the second step is to test for cointegration amongst
the variables. For this purpose, the Johansen cointegraton test is used to report for the
presence of panel cointegration.

4.0 DATA ANALYSIS & REPORTING OF RESULTS
4.1 Multicollinearity
Multicollinearity is a statistical phenomenon in which there is a perfect or exact relationship
between the independent variables. If there is a perfect or exact relationship between the
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predictor variables, it is difficult to come up with reliable estimates of their individual
coefficients. This will result in incorrect conclusions about the relationship between the
dependent variable and the independent variables. The presence of multicollinearity can cause
a serious problem with the estimation of the coefficients and the interpretation of the results.
The correlation matrix is computed and given below:
Table.2 Correlation matrix
gdpper~a pdcr

edu

Infl

open

gdppercapita 1.0000
pdcr

0.6565

1.0000

edu

0.6593

0.7347

1.0000

infl

-0.3791

-0.0910

-0.0263

1.0000

open

0.5878

0.3733

0.5029

0.0660

1.0000

It could be discovered from the matrix that the dominant correlation value is between the
private domestic credit ratio and gross secondary school enrollment. A same positive
relationship is discovered for private domestic credit ratio and GDP per capita. This positive
relationship also applies to the gross secondary enrollment ratio and trade openness and gross
secondary enrollment ratio and private domestic credit ratio. Nevertheless, it may be argued
that there exist weak relationships for those with correlation values being much less than 0.5.
On the other hand, inflation is negatively correlated to all the other variables except for
showing a weak positive relationship with trade openness.
Henceforth, since all the coefficients are less than 0.8, it may be argued that no
multicollinearity is present in the model and hence the independent variables are not related
among themselves.
4.2 Panel unit root test
The ADF-Fisher test has been performed at a 5% significance level against the hypotheses
that each panel contains unit roots, i.e. the information is non-stationary, towards the
alternative hypothesis that panels are stationary. The results implied that at the 5%
significance level, we do not accept the null hypothesis of which panel contains unit roots,
and therefore is stationary as the corresponding p-values are less than the 5% level of
significance.
4.3 Panel cointegration test
From the results, it can be noted that each one the variables area unit are of integration order
one. This meets the need for a cointegration test. Therefore, the next step will be to determine
whether or not there is a long-run relationship between the variables. The Johansen-Fisher test
proposed by Maddala and Wu (1999) was used for this purpose because of its popularity. As a
result, it may be argued that there is existence of at least four cointegration equations. Taking
into consideration the basis of cointegration consequences, the panel vector error correction
model (PVECM) is estimated. It is a full maximum probability estimation model. The model
yields more resourceful estimates of cointegrating vectors prior to alternative models that may
are used. VECM permits testing for cointegration in a whole system of equation in one step
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while not requiring a particular variable to be normalised. In addition, it allows to estimate
causality in Granger sense. Thereupon, the model considers causal long-run and short-run
relationships. As such, associations between poverty headcount ratio, private domestic credit
ratio, GDP per capita, gross secondary school enrollment, inflation, and trade openness will
be generated.
4.4 PVECM results- Long-run results
Table 3:
Dependent
Variable/
Coefficients

PHR(-1)

PDCR(-1)

GDPPC(-1)

PHR(-1)

1.000000

-0.141863

0.048819

-0.016379

0.019905

-0.158815

PDCR(-1)

-7.049076*

1.000000

0.344130*

-0.115457**

0.140310

-1.119502*

GDPPC(-1)

20.48374**

2.905876**

1.000000

0.077487**

0.094168**

3.253133**

EDU(-1)

-61.05393**

-8.661267**

2.980605**

1.000000

1.215265**

-9.696305**

INFL(-1)

50.23921**

7.127063**

-2.452639**

0.822866**

1.000000

7.978760**

OPEN(-1)
-6.296619
-0.893254
0.307396
*Indicates significance at 10% and ** significance at 5%

-0.103132

-0.125333

1.000000

EDU(-1) INFL(-1) OPEN(-1)

Analysing the above table, it may be argued that the long-run cointegration equation results
are attention-grabbing. It is noted that the coefficient of private domestic credit includes a
negative relationship with the poverty level (column 1). Therefore, this suggests that a 1% rise
in private domestic credit has led to a decrease of 7.04% within the poverty level of the
designated African countries. This results in line with Honohan (2004) who acknowledged
private credit as a contributor to poverty alleviation because it reduces the inequality gap, thus
contributing to accelerated economic growth. However, he conjointly implied that this does
not essentially imply that if financial development delineated by the private credit increases
average growth solely by increasing the incomes, then it will not facilitate the situation of
families at the lower end of the income scale.
A further captivating result is that education greatly helps to decrease the poverty level. For
instance, a 1% increase in gross secondary education enrollment causes roughly a 61%
reduction in poverty level. This tallies with the empirical research carried out by Janjua and
Kamal (2011) who observed that a 1% increase in secondary education enrollment rate brings
about a 23 % decrease in poverty for a whole sample of 40 countries. Moreover, empirical
work from Beck, Demirgüç-Kunt and Levine (2004) have confirmed that greater trade is not
significantly associated with either lower or higher levels of poverty. Another vital
observation from the long-term results relates to the constant of real GDP per capita. It is
argued that real GDP per capita has not assuaged the poverty rate. Pertaining to this empirical
result, it may be argued that a 1% change in real GDP per capita brings about a 20% rise in
the poverty level. Associating it to the African continent and taking into consideration the
Kuznets hypothesis, the rise in poverty level is explained by the actual fact that African
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countries sustain increased population over the years and as such, income has to be shared
between an ever-increasing population records. As a result, income inequality continues to
grow although rising GDP per capita levels. The results equally show that inflation has a
positive relationship with the poverty level.
4.5 Short-run results
The model allows for the convergence of long-run equilibrium towards cointegrating
equation, thus encompassing short-run dynamics. The empirical short run VECM estimates
are given in Table 4 below.
Table 4 Short-run estimates
Error Correction:

D(PHR)

D(PDCR)

D(GDPPC)

D(EDU)

D(INFL)

D(OPEN)

CointEq1

5.73E-05

-0.000667*

1.69E-05

-0.001043**

0.005281**

6.19E-05

0.760735**

0.026777

0.026334

0.1306960**

-0.737119

-0.027147

D(PDCR(-1))

0.014647

0.183081

-0.228552

0.006606

1.369204**

0.033796

D(GDPPC(-1))

-0.028906

0.063277

0.393839**

-0.011381

0.264150

-0.020494

D(EDU(-1))

0.010370

-0.014145

-0.027417

0.196633**

0.506086**

-0.020894

D(INFL(-1))

-0.000950

-0.021564

-0.012559

-0.013326*

-0.320361**

-0.020197

D(OPEN(-1))

-0.045348

-0.245288*

0.432347**

-0.118164**

0.837049

0.098172

D(PHR(-1))

Constant
-0.009920
0.061263**
0.035976
0.055189** -0.283422**
*Indicates significance at 10%, ** significance at 5% and ***significance at 1%

0.039458**

The first differenced results bestowed in table 4 above shows the short relationships amongst
variables in each column. As a result, the first column represent the short run relationship of
poverty with other variables, the second column private domestic credit with other variables,
etc. The explanatory coefficients are reported in each cell.
Engle-Granger (1987) posited that cointegrated equations have an ECT representing the speed
of adjustment towards their long-run equations. Analysing the above table, ECTs are reported
in the second row. From the poverty equation (column 2), the ECT is equal to 5.73e-05. As a
result, it may be argued that it is positive and insignificant in explaining long-run
associationship.
Examining the private domestic credit (column 3), it has been found that the ECT is negative
and significant, thus, adjusting towards its cointegrating equation in explaining poverty
reduction in the long-run. However, considering its poverty coefficient (column 3), it may be
argued that private domestic credit is insignificant in explaining poverty reduction in the
short- run. Moreover, in view of the GDP per capita variable and gross secondary enrollment
(column 4 and 5 respectively), it may be concluded that it has again no reduction effects on
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poverty in the short-run. On the other hand, inflation and trade openness have been found to
reduce poverty in the short-run as the reported coefficients are negative.
This might be explained by the fact that poverty is slightly a dynamic phenomenon which
tends to be aggravated with time. As a result, poverty alleviation effects can be found to be
occur only in the short-run rather than in the long-term. To endorse the results obtained, and
to evaluate homogeneity amongst the variables, the Wald test was executed and the outcomes
ratify the existence of short-run causality between the independent variables and poverty
alleviation.

5.0 CONCLUSION & POLICY RECOMMENDATIONS
Given the massive body of literature that examined the links between financial development
and poverty alleviation in many countries, this study centered its main examining of the
impact of financial development on poverty in countries of the African continent. This was
done by analysing variables deemed to have a bearing on poverty, particularly private
domestic credit, real gross domestic product per head, gross secondary education enrollment,
inflation and trade openness amongst others. This study used the PVECM model on a sample
of 11 countries over a period of 20 years from 1996-2015.
From the findings, it was found that in the long-run, financial development, delineated by
private domestic credit has a negative significant relationship with poverty. Hence, it may be
argued that financial development helps in reducing the poverty level as inferred by Honohan
(2004). Therefore, as the level of private domestic credit increases, a reduction in the poverty
level is expected. Moreover, gross secondary education enrollment and trade openness
showed negative associationship with poverty. Therefore, it may be concluded, based on these
empirical results, both variables bring about a fall in poverty. On the other hand, real GDP per
capita and inflation have been found to negatively impact on low income earners as they
increase the inequality gap.
It has been found in the short-run, conversely that only inflation and trade openness have
reducing impacts upon the poverty level. Therefore, it may be concluded that the financial and
education sectors of the countries selected are still at the early stage of development.
In view of the findings of this study, distinct policy recommendations emanate. Given that
financial development dampens poverty, the pernicious effects of financial instability must
also be taken into account due to its detrimental effects upon proper development. As a result,
countries shall implement policy packages considering this risk.
Moreover, literature have confirmed that given an early stage of development, countries’
financial sector are susceptible to extrinsic traumas. These include disturbance to trade
openness. In addition to this weak financial system, problems associated to poor accounting
standards and monitoring transpire. As a result, governments shall instigate robust
macroeconomic policies in order to foster progressive trade and solvent financial systems.
Authorities should also revamp savings mobilisation strategies in terms of discriminated
interest rates in order to lower costs, consequently helping in their fight to eradicate poverty.
Therefore, through this restructuring, the working poor will benefit from an increase in
income. Yet, it may be argued that financial intermediaries are unenthusiastic to contribute for
these savings at the micro level, given the fresh evolution of developing countries. Hence,
governments must additionally attempt to boom the efficacy of their financial system through
the establishments of microfinance institutions capable of supplementing income to
vulnerable ones.
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Abstract:
The role of the State looks to be critical in channelling knowledge and developmental trends
both to industry and the community. In fact, certain developmental ideas announced by the
government either populist or interventionist incipiently aim at sharing useful knowledge to
the Mauritian civil society often based on research. Through campaigns of awareness via
popular media like television, the radio and recently social media, it is reasonable to say that
knowledge is quite well imparted to society. This can come from research information
developed from local authorities regarding issues like cyclonic weather, prevention against
diseases or any governmental policy likely to affect the population. Such sharing of
knowledge is vital because it ascertains that the stakeholders concerned are keen to respond in
a positive way to the State, collaborate with it when the measures are implemented and adopt
a new approach. This paper firstly reviews the interventionist role played by the State in
developing policies and practices for the common good like serving more efficiently the
community through knowledge sharing. Populist measures usually come forward with certain
knowledge that appeals to the community. However, State intervention might also be
considered as an imposed condition in a didactic and unilateral manner and could also allow
passivity to set in the knowledge sharing practice. There is also the risk of viewing State’s
intervention with the community in the form of a propagandist approach especially when the
community has little or no reaction to imposed ideas or policies. Another stream could well
purport that a participative approach in knowledge sharing might explain a democratic
practice in knowledge sharing but also counterbalance inefficiencies linked with a one-way
approach of sharing knowledge. This latter approach is argued as important in entailing
effective knowledge sharing between the State and the local community as well as improving
the dissemination of knowledge through research to the Mauritian community.
Keywords:
Community

State Role, Interventionist, Populist, Participative, Sharing Knowledge,
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Introduction
Knowledge sharing is essential to the local community in terms of imparting useful
information, ideas and research contributions to society. Specialised groups focus on
education, action and community-building, and advocate for a cultural shift toward
widespread sharing. Such groups see sharing as a new paradigm; a means to a more
democratic society, and they understand that sharing is not a new fad but an ancient practice
that technology is reinvigorating (Johnson, 2012). Quite often, this concept is more focused
on academia and knowledgeable persons who are likely to share such ideas either to fellow
academicians or to society. The contribution of the State might be overlooked as it is deemed
a provider of services to the community. Although this perception might sound good, it is
getting more and more evident that the government as an important stakeholder shares certain
knowledge to the community and that such transmission of information might come from
research. Othman and Egbu (2009) state that strong demand and expectation from citizens for
efficient service delivery, coupled with global challenges in the knowledge based economy
have fuelled the need for government agencies to consider effective implementation of
knowledge sharing as a strategy to improve service delivery. Effective knowledge sharing
initiatives have the potential to benefit government agencies in view of their changing role.
Today’s societal problems might differ considerably from past ones because they have grown
more complex in nature and that government needs to provide more pertinent information or
knowledge to society. Taking for example, the propagation of the Dengue fever in Mauritius,
the State has to provide more pertinent information regarding the problem and this comes
essentially from research-based information regarding prevention and cure. The same might
apply to non-communicable diseases whereby information that is conveyed to members of
society depends upon useful and pertinent research based either from industry or academics.
This explains a certain change in perspective in the form of the contribution of the State in
transmitting research-based knowledge to society.
Background
Taking into consideration that the State provides more research-focused information to
society today, it would be important to see how such knowledge is being disseminated to
society members. In practice, in the Mauritian context as this could also be the same for many
developing nations, information sharing tends to be didactic and instructive. Society
members are provided with information that serves the purpose of informing them of a certain
problem, take the appropriate measures to cope with it and also have first-hand information
on how to prevent such a problem in the future.
Secondly, it can also be said that the knowledge that the State passes on to society members
might be subjective and have some effect of a propaganda. This perception might be felt
from advocates of free information like the press and pressure groups whereby the latter can
comment that State-based information is propaganda and does not really permeate the good
transmission of knowledge. This view is partly aligned with the image that the audio-visual
medium portrays in Mauritius where the news is predominated by governmental influences
and ideals.
Then, the argument could be that for knowledge to be effectively disseminated among the
community, there should be some feedback or response provided by the community. This is
where the problem actually resides in a plural society like Mauritius where there seems
apparently a certain degree of passivity among the public. However, the participative
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approach to sharing knowledge remains essential in a democracy because it engages citizens
democratically while ensuring that knowledge is more effectively imparted to society in a
responsible and critical manner.
Literature Review
Davenport et al (2000) comment that knowledge is a fluid mix of framed experience, value,
contextual information and expert insight that provides a framework for evaluating and
incorporating new experiences and information. The need for sharing knowledge between
research institutions and industry has become increasingly evident in recent years.
Historically, such institutions were perceived as a source of new ideas and industry offered a
natural route to maximising the use of these ideas. Coming to knowledge transfer, the
University of Cambridge (2019) uses the term to encompass a very broad range of activities
to support mutually beneficial collaborations between universities, businesses and the public
sector. European Communities (2007) consider knowledge transfer to be all about the
exchange of tangible and intellectual property, expertise, learning and skills between
academia and the non-academic community. Knowledge transfer is also well recognised by
government and funders as an important return on the UK’s investment in academic research,
one that provides a significant driving force for enhancing economic growth and societal
wellbeing. However, the past decade has seen a significant change in the roles of both parties
(European Communities, 2007). Rycroft (2016) states that facilitating knowledge sharing by
providing tools such as collaborative workspaces and encouraging formal and informal
networking also helps to spread knowledge. This, in turn, makes it available for wider
organisational benefit.
A second key concept under study is propaganda that might be spread to the community by
the State in the function of disseminating knowledge. Wisegeek (2018) describes propaganda
as the presentation of ideas designed to persuade a group of people to think a certain way.
Developers of propaganda often selectively present facts and information in a widely
accessible format to ensure it reaches as many people as possible with a message that may be
positive or negative in nature. Any campaign designed to persuade people can be considered
propaganda, regardless of its message, most people think of it as a negative thing. According
to Intercollegiate Studies (2018), propaganda in the United States is spread by both
government and media entities. Propaganda is information, ideas, or rumours deliberately
spread widely to influence opinions, usually to preserve the self-interest of a nation. It is used
in advertising, radio, newspaper, posters, books, television and other media and may provide
either factual or non-factual information to its audiences. According to Cialdini (1993),
propaganda is so powerful because everyone is susceptible to it. In order to deal with it, the
community needs shortcuts. People cannot be expected to recognise and analyse all the
aspects in each person, event, and situation they encounter in even one day.
The third aspect of the study focused on community participation with the State in knowledge
sharing. According to Burns et al (2004), community participation concerns the engagement
of individuals and communities in decisions about things that affect their lives. The authors
relate the benefits of community participation in sharing knowledge in the following way.
Firstly, there is active participation of local residents essential to improving democratic and
service accountability. Next, such involvement enhances social cohesion because
communities recognise the value of working in partnership with each other and with statutory
agencies. Community participation enhances effectiveness as communities bring
understanding, knowledge and experience essential to the regeneration process. Tallyfox
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(2015) comments that as the community is of vital importance for an engaged and distributed
management, organisational structure both encourages sharing knowledge and is strengthened
by leveraging maximum value and advantage from sharing knowledge. Burns et al (2004)
emphasise that community participation adds economic value both through the mobilisation
of voluntary contributions to deliver regeneration and through skill development, which
enhances the opportunities for employment and an increase in community wealth.
Methodology
This research methodology was essentially descriptive based on findings sourced from
newspapers and online search engines. All articles were published and it could be asserted
that the comments were authenticated by the respective publications. Findings were selected
from the theme developed namely the State as an intervener in disseminating knowledge, the
risk of the State being propagandist in sharing knowledge and finally the participative role of
society in knowledge sharing. Findings were firstly grouped under the headings and
meticulously selected in order to remove highly subjective comments or biased opinions.
Several comments were in French language that needed dexterity to be rephrased correctly in
English language. The names of the respondents have been removed to ensure anonymity in
the research findings. They were coded A, B, C followed by a number. For verification
purposes, the draft information was sent in an appended form to reviewers of this paper.
Effort was taken to have a single comment per intervener in the research findings.
Findings
The State playing an interventionist role
This perspective views the role of the State in propagating research-based information as an
intervener. This is basically acceptable in the Mauritian society and it has been practical both
for the State and the Mauritian community. A critical example could be cyclones affecting
the country during the cyclonic season November to April. It becomes imperative for the
government authorities to share knowledge on the cyclone and the related authorities like the
Vacoas Meteorological Services and the Mauritius Broadcasting Corporation provide
comprehensive information on the cyclonic evolution and the necessary precautions that
should be undertaken. Through this interventionist role, the State is capable of providing
good preventive knowledge to society. This helps to a large extent curb the effects of a
devastating cyclone and its aftermath. It is clearly seen that such type of knowledge sharing
has helped Mauritius comparatively far better than other nations where such knowledge is not
correctly shared.
Another illustration could come from research-developed knowledge regarding noncommunicable diseases. Take for example the HIV-AIDS situation as it stemmed and
developed in Mauritius. Back in the late 1980s when the disease just became known to
Mauritius, there was a high level of apprehension and stigma developed by the Mauritian
community. Government has collaborated both with the public and medical authorities local
and international in order to better approach the problem. Today, the State can argue that the
information it has channelled to the community through media, health care centres and
hospitals along with its own effort through seminars and talks have brought about a better
degree of public sensitization. Knowledge from research like the non-transmissible nature of
the disease other from unprotected sexual interaction and the sharing of affected syringes has
created better awareness from the community.
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Such interventionist role is helpful so far as the information passed helps positively the
community in better addressing urgent problems that are difficult to cope with.
A few observations regarding this first perspective are quoted below:
‘Awareness and sensitisation campaigns will be enhanced to reach the population at large
through an improved communication strategy.’ (A1 Government programme, 2015-2019)
‘We must first give people the ability to be comfortable with their right to information, to be
aware that the elect is accountable.’ (A2 Academic from University of Mauritius)
‘It is implicit in the freedom of expression, provided for in article 12 of the Constitution,
whereby "no one shall be prevented from expressing and receiving ideas and information".
And, without freedom of information, there can be no real exercise of freedom of expression.’
(A3 Political observer)
‘Control over the production and dissemination of information undermines freedom of
expression, because if objective information is not made available, how can people, as
citizens, as consumers, be able to pronounce and make real choices?’ (A4 Representative of
Consumer Group in Mauritius) Quoted from Boudet (2013)
The State being suspected of enacting through propaganda
Another form of sharing knowledge to the community could be through State’s intervention
in the media while this could be subjectively interpreted as propaganda. It is quite common to
hear from independent media that the local broadcasting station portrays too subjectively and
blatantly the influence of the existing government in power. Despite this assertion,
government might be, on its side, be willing to portray its achievements. This type of
knowledge sharing might be manipulated from the State’s side but might also be useful
information provided to the community. Take for example, the Metro Express project that
has cost the State billions of rupees in investment terms. Government argues that such a new
mode of transport for Mauritius is useful to address the transport problem that has become
critical. The useful knowledge provided comes from the benefit of using mass-rapid transit as
well as a clean form of transport. The propagandist role might come from the celebration of
the strategy as a personal government initiative; not achieved by other governments.
In a similar way, the construction of settlements for the working class can be an illustration of
sharing knowledge in the form of simple, casual but comfortable and affordable houses for
aspiring users from the middle-class. On the other hand, it also looks like propaganda which
emphasises government’s effort in addressing a national problem.
The deliberate use of sharing knowledge through propaganda looks to be unfair as it does not
really initiate the expected response from the public and takes for granted that the community
is a passive consumer of information.
A few observations regarding this second perspective are quoted below:i
‘As a politician I have always favoured fraternal relations with India, but I must defend first
and foremost the interests of my country. That is why I ask the Mauritian Government to make
public the Indian application on Agalega and the conditions attached thereto, as well as the
i

Comments were taken from local newspapers Le Mauricien and local publications. They were translated
and abridged the purposes of this study.
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agreement between Mauritius and India. It is the refusal to make public these documents
which creates distrust and the overbidding, including that of certain sociocultural
associations, on this issue.’ (B1 Politician on State propaganda)
‘The Government does not inform the public that hunting continues. It is lying to the
community. When the State is lying to the public, it is a disrespect for the people.’ (B2
spokesperson on ecology)
‘It is noted with regret that fifty years after independence, the MBC is still controlled by the
Government. You just have to look at the MBC news to find this parade of Ministers and
Government propaganda. I would like the audio-visual waves to be completely liberated. We
had partial liberalisation with private radios. There must now be private television, as in all
democracies.’ (B3 Mauritian editor and journalist)
The State as an enabler of knowledge sharing through participation
A third perspective of sharing knowledge to the community could come from a participative
approach between the Sate and society members. This is possibly the most appropriate
argument for debate because it involves a two-way participation. It also purports a
democratic approach to circulating and disseminating information. In the past years, this
aspect has been promoted in some way. The first example to cite might come from the
presentation of the annual budget speech. At least six months prior to the presentation of the
annual Mauritian budget, the public is invited, through the press, to send its ideas or proposals
in view of the budget presentation. This is interesting whereby community members might
have their own ideas that they want to share and that might be unheard if such a mechanism
was not provided.
Another situation might come from the need to be clearly and objectively informed of
climatic change. To this extent, the government proposes that hotel development arises from
the validation of the Environmental Impact Assessment but it is unable to clearly explain how
construction permits have been allocated to particular hotel groups. There is a certain degree
of advocacy from non-government organisations like Aret kokin nou laplazLL but there
should have been more involvement of the community in case if environmental issues are not
clearly dealt with. For instance, what about developing a hotel project on wetlands or
saltpans?
Understanding the involvement of the public is critical here as there is a two-way process of
communicating and exchanging information ort research knowledge and this debate brings
better arguments from both sides and grater mutual understanding.
A few observations regarding this third perspective are quoted below:
‘Government is convinced that sustainable economic growth cannot be achieved without the
integration and participation of the entire population.’ (C1 Government Programme, 2015)
‘The Prime Minister acknowledges that his action perpetuates the work begun 50 years ago
by "these great men and women who have shown us that the path of success lies in hard work,
a constant dialogue between the Government, the sector private sector and civil society, but
above all in a shared vision of unity and a harmonious life", values that it says fundamental
and that have not changed.’ (C2 local newspaper editor)
ŝŝ

Aret kokin nou laplaz-AKNL is an NGO and pressure group against the use of public beaches for hotel

construction purposes.
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‘This complex interactive exercise will allow you to learn to discuss in a group, to listen, to
hear, to accept the choice of others without discussing and to transform your ideas into
writings and your choices in actions’ (C3 local campaigner on sustainable development)
‘It is gratifying to find in these recommendations what we all think. This shows that there is a
movement of Mauritians to want to preserve their country’. (C4 local campaigner on
sustainable development)
Results
From the perspectives developed in this paper, it would be interesting to see how a
participative approach in sharing knowledge between the State and the community would
help. Firstly, certain assumptions about the participative approach must be cleared out.
Participation consumes time and can delay a decision.
The participative approach to sharing knowledge takes time and delays certain decisions.
Involving stakeholders can be costly, time-consuming, labour-intensive, and confrontational,
and can ultimately delay decision-making (US Department of Commerce, 2015).
Additionally, if improperly managed, stakeholder participation can create new conflicts or
escalate existing ones. A clear illustration might be the implementation of the biometric card
in Mauritius. The decision to implement the new card was approved by Cabinet but there
were immediate reservations coming from pressure groups that went against the decision
namely with regards to the confidentiality of personal data. Finally, the biometric card was
used but it entailed lengthy discussions regarding how it was safe to use.
Participation must engage all members of society.
Participation in knowledge sharing must engage all partners of society implying that there
should be a range of people coming from various spheres of life and participating in such an
activity. Mawowa (2018) advocates that there is therefore a need to bring civil society back to
the table. In particular links between national and regional groups must be strengthened as
well as with grassroots movements. The development question must be at the centre of that
engagement. An issue like the depenalisation of cannabis for medical use might need the
participation of all partners forming a useful sample of respondents. This allows different
respondents to give a varied opinion on such a sensitive issue while removing passion and
emotive elements that could affect such an important issue.
Participation must not be thought as a challenge.
Participation in knowledge sharing between the State and the community must not be
perceived as a challenge or a volte-face for the State. Razak et al (2016) view knowledge
sharing as the practice of exchanging and disseminating the idea, experience, and knowledge
with the others to ensure the knowledge continues, sustain and retain in the business. Nor
should there be criticisms or threats of blacklisting or menace towards members showing a
different or contradictory perspective of knowledge imparted to them. This style rather stifles
a debate.
Secondly, the participative approach is just a perspective of knowledge sharing meaning that
other modes are still useful. It should not therefore mean that participation is the unique mode
of sharing research knowledge to the population. As stated earlier, the State’s interventionist
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role in sharing knowledge remains useful especially when it looks like there is an impassive
attitude among the population. Ebeling (2016) comments that government is an active player
in people’s affairs, using its legitimised power of coercion to determine how the members of
the society may live, work, and associate with each other. The government tries to assure
certain outcomes or forms of behaviour considered desirable by those who wield political
authority. For instance, despite warnings to keep the environment clean and free from
mosquitoes, people might still act subversively and continue littering. Information regarding
the misuse of the environment and penalties imposed on the public can still remain useful.
Thirdly, the participative approach to knowledge sharing protects a nation from unilateral and
imposed decisions. This is where knowledge sharing matters. There is a possibility of stating
that if all knowledge travels in a unilateral way, that is, from the State to the community, there
is a risk that decisions are unilateral. Danish et al (2013) argue that if participative
knowledge-sharing process is rooted in
organisational culture, it would grant better
opportunity for knowledge sharing and problem solving through team discussions. A
participative approach encourages effective knowledge sharing but also involves the
community in asking questions, reasoning and sometimes even challenging a proposal that
might not be clearly spelled out. For example, petrol prices might still be maintained while
the international market states that petrol prices have dwindled over the years. A contribution
from the public can help government is seeing how far it can address the needs of consumers.
Conclusion
This paper analysed three ways in which the State shares knowledge to society. It assumed
that such knowledge emanated from research based information provided to the public. Such
information came from latest developments taking place in the specific fields and needed to
be properly channelled to the public. The State, in its first role as a provider of information,
intervenes on key issues with society. This was exemplified with reference to precaution
taken against diseases like Dengue or HIV-AIDS or the need to be better prepared against
cyclones in a different context where climatic change affects populations more seriously than
ever before.
There was the risk to consider knowledge sharing as propaganda. This could be both overtly
and inadvertently undertaken by the State. It is a known fact that the Government of
Mauritius would be keen to emphasise how it contributes to society but the fact of putting
much emphasis on its own achievements might be viewed as propaganda. In this perspective,
there might be the risk that information could be distorted or manipulated.
An alternate advocacy regarding the sharing of information came from the participative
approach that might be developed between the State and the community. With the advent of
technology and improved means of communication, it might be well argued that the State
could invite the public to participate in knowledge sharing whereby ideas could be more
widely discussed and also exchanged or improved to bring a higher level of congruence. This
might be a time-consuming activity but a participative approach in knowledge sharing could
duly recognise the relevance of public participation in knowledge sharing. In this sense,
public opinion might sometimes be perceived as a yardstick against unilateral decisions,
autocracy or impingement of freedom of speech. This third aspect was considered as a new
contribution to knowledge sharing in contemporary Mauritius where benefits would be on
both sides; government and the public.
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Legumes for Environmentally Sustainable Agriculture towards Food and Nutrition Security
in the Face of Climate Change
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Abstract:
Legumes are plants whose seeds are contained in a pod. Most, but not all, legumes have an ability for
fix atmospheric nitrogen into plant assimilable ammonia as a result of their symbiotic association with
Rhizobia. Legumes are rich in protein, several micronutrients and are generally low or devoid of
cholesterol but are a good source of health-beneficial polyunsaturated fatty acids. Many of the
legumes are a source of food for humans and feed/forage for livestock. Some legumes contain antinutritional factors; such as trypsin inhibitors, cyanogen and phytate; which impact negatively on
nutrient availability and exhibit toxicity. Despite these negative factors, several established easily
implemented practices such as repeated washing and/or adequate heating efficiently remove these antinutritional factors. The nitrogen fixation activity occurring in legumes enriches soil with nitrogen, thus
reducing the need for extensive use of synthetic fertilizer; which reduces soil, water and air pollution
by the inorganic nitrogen oxides emitted from the synthetic fertilizers. This promotes soil health and
make the soil fertile for production of other non-nitrogen fixing crops such as cereals and other nonleguminous crops. The high nutritional value of legumes, especially when they can be produced in
sufficient quantities, has high potential to meet food and nutrition security without placing a high
negative footprint on the environment. Furthermore, some legumes contain pharmaceutically
beneficial compounds that promote good health.
The major challenge to legume production; besides reduced demand due to social perceptions of many
legumes as poor man’s meat replacement; is increased occurrence of unfavourable environments such
as drought or flooding, excessive heat, upsurge in pest occurrence and pathogen spread due to climate
change. Exploitation of natural genetic variation and modern biotechnology holds promise for
mitigating these effects of climate change on legume production and thus offer options for reducing
food and nutrition insecurity. Such interventions can reduce hunger and poverty while preserving
natural resources and the environment. This report explores this potential of legumes in reducing food
and nutrition insecurity, contributing to environmentally sustainable agriculture and improving
livelihoods.
Keywords: Legumes, Food and Security, Climate Change
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Perspectives de recherche sur les écosystèmes entrepreneuriaux
Messeghem K1
1

Institut Montpellier Management, University of Montpellier
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Abstract:
Le terme d’écosystème entrepreneurial tend à se diffuser rapidement dans toutes les régions du
Monde. Si la Silicon Valley reste un exemple emblématique, de nombreuses initiatives sont lancées
par des acteurs publics ou privés. L’ambition est de créer une dynamique d’innovation et
d’entrepreneuriat dans un territoire donné.
La littérature en économie, en management ou encore en géographie s’intéresse beaucoup à ce
phénomène. L’enjeu est de montrer l’intérêt de ce concept par rapport à d’autres notions comme le
district industriel, le cluster ou encore le système national d’innovation. D’un point de vue théorique,
le recours à une lecture systémique constitue une avancée intéressante. Par ailleurs, la dimension
« éco » conduit à une vision élargie en tenant compte notamment des enjeux sociétaux et
environnementaux.
Cette notion soulève de nombreuses questions des recherches qui concernent le niveau d’analyse
pertinent, la mise en évidence des dimensions de l’écosystème ou encore les stratégies susceptibles
d’être mises en œuvre pour pérenniser un écosystème. Nos travaux portent précisément sur
l’émergence et le développement d’écosystèmes entrepreneuriaux et plus précisément de microécosystèmes que nous définissons comme des systèmes localisés, ouverts et en interaction avec
l’écosystème entrepreneurial, impulsés par un acteur ou un groupe d’acteurs capables de favoriser une
dynamique d’innovation et d’entrepreneuriat. Une étude est notamment menée sur l’AgriTech Park de
l’Université de Maurice.
Keywords: écosystème entrepreneurial, dynamique d’innovation, entrepreneuriat
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1
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Abstract:
The PRE of BioCSA has been very active since its inception, with members writing competitive
proposals for, and successfully winning, several major research projects, with a total project value,
jointly, of over MUR 27 million.
Members have continued their supervision of a joint total of over 20 MPhil/PhD students.
Several international workshops were organised at the Faculty with external funding, and one local
CPD training course. Several articles have been published in peer-reviewed journals, with several
more in press or in preparation.
Members have also been very active at national, regional and international level, and contributed to
the development of key policies and strategic documents of major importance through their
membership/ chairpersonship of national, regional and international bodies and committees.
The PRE sees many more productive years ahead for continuing its important contribution to the
development of the agricultural sector in the Republic of Mauritius in the face of a changing climate
and the imperative to develop sustainable approaches to food and agricultural production.
Keywords: PRE, BIOCSA, Sustainable Approaches to Food and Agricultural Production
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Pole of Research Excellence in Food Safety and Public Health (PRE-FSPH)
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Abstract:
The PRE-FSPH uses an inter-disciplinary and collaborative approach to address food safety and public
health issues. Our team comes with different areas of expertise, such as Food Science and Technology,
Microbiology, Biotechnology and Biometry, and encourages a holistic approach to tackle challenges
that threaten the safety of our food systems. The main research thrusts of the PRE FSPH are (i) Food
Safety Management Systems (FSMS) of food businesses, (ii) Hazard analysis and risk assessment, (iii)
Consumer protection, (iv) Food processing, (v) Chemical contamination issues including antibiotic
residues, pesticide residues and toxins, (vi) Novel antimicrobials for food preservation, (vii) Molecular
epidemiology of microbial pathogens and (viii) Nutritional security and nutritional disorders.
Several new activities have been initiated by the PRE over the past two years. The Faculty of
Agriculture has become a Royal Environmental Health Institute of Scotland (REHIS)-approved
training centre since October 2018 and is running REHIS short courses in Food Hygiene, HACCP and
Infection control for different stakeholders (food industry, hotels, students). To consolidate research
on food innovation, the PRE members have been awarded a grant for upgrading the Food Technology
Laboratory of the Department of Agricultural & Food Science under a University of Mauritius
Flagship Project. Besides consolidating the links with the different stakeholders, the PRE members
have been instrumental in establishing a Research Collaborative Agreement between the University of
Mauritius and University of Central Lancashire (UCLan) for joint research collaboration in the area of
food safety management, food safety culture and climate. Team members are also collaborating with
various international institutions as part of the AAUN Partnership Research and Development Fund.
Moreover, the PRE-FSPH has worked with other Poles of Research including INNOVAL and this
synergy has enabled the launching of a one-year initiative on Food Loss and Food Waste Reduction
and Recovery. This initiative comprised of several activities including (i) a Forum on Postharvest
losses in collaboration with the Food and Agricultural Research Extension Unit for planters, fruits and
vegetables retailers, small and medium food industries and technical staff from different agricultural
institutions, (ii) an International Conference on Food Loss and Food Waste Reduction and Recovery
in February 2018 with the support of the Food and Agricultural Organisation, the Postharvest
Education Foundation (US) and over 15 local public and private institutions and (iii) several
sensitisation campaigns. As part of the campaigns, school children, home economist instructors and
consumers have been sensitized in food loss and food waste reduction. The PRE also hosted an
International conference: 6th edition of “Les Rencontres de l’Agroalimentaire en océan Indien –
QualiREG 2017 in November 2017 which was attended by regional participants from Comores,
Madagascar, Seychelles and Reunion Island.
Since its inception, the PRE FSPH has produced the following outputs: (i) five publications in
international journals, (ii) grant support for research (iii) enrollment of four MPhil/PhD students and
(iv) more than twenty scientific presentations in both local and international conferences. The PREFSPH remains highly dynamic and continues to address topics of major importance both nationally
and internationally (food contamination, food safety, consumer protection and health) through
capacity building, research and outreach. It is anticipated that by 2020, the PRE would have a larger
membership base as well as a growing network of national and international partners.
Keywords: food safety, public health, hazard, collaboration
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Reproductive Isolating Barriers between the Cultivated and Wild Eggplants
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Abstract:
The cultivated species Solanum melongena, commonly known as the common/brinjal eggplant or
aubergine, is an important food crop susceptible to stress of biotic and abiotic origin. A potential
source of genes conferring stress resistance comprises the crop wild relatives (CWRs) of S. melongena
or the wild eggplants. However, the transfer of these genes from a wild eggplant into S. melongena by
conventional breeding necessitates preliminary information on the reproductive compatibility between
the two species. There are generally several reproductive isolating barriers (RIBs) between plant
species. RIBs are mechanisms limiting the production of interspecific hybrids or the survival and
reproduction of these hybrids, thus making the species reproductively incompatible with each other.
RIBs can operate before pollination (prepollination RIBs), or after pollination (postpollination RIBs).
Postpollination RIBs are further divided into prezygotic and postzygotic RIBs, depending on whether
they operate before or after zygote formation. Postpollination RIBs are problematic to conventional
breeding, and crop-CWR species pairs should be examined for the presence of these RIBs prior to
selecting CWRs for use in crop breeding programs.
S. violaceum and S. torvum are wild eggplant species naturalised in Mauritius. This study investigated
RIBs between S. melongena and each of these wild eggplants. S. melongena, S. violaceum and S.
torvum were grown at the University of Mauritius Farm. The following crosses were performed: S.
melongena ൈS. violaceum, S. melongena ൈS. torvum, S. violaceum ൈS. melongena, S. torvum ൈS.
melongena. The procedure involved emasculation of flowers to serve as pollen receivers, on the day
preceding anthesis, (ii) pollen collection from pollen donor flowers on the day of anthesis, (iii) handpollination of emasculated flowers on the day of anthesis, and (iv) monitoring of the pollinated flowers
to record fruit set and development. Seeds were collected from mature fruits produced by the
interspecific crosses, for germination test. The putative hybrid plants were grown and their
morphologies were recorded.
This study identified prezygotic and postzygotic RIBs between S. melongena and each of S. violaceum
and S. torvum, at different stages after pollination. Cross-incompatibility or incongruity was evident
from the poor fruit setting ability of the interspecific crosses. The occurrence of few and aborted seeds
in mature fruits from the crosses indicated seed incompatibility. These RIBs were overcome in rare
instances for the S. violaceum ൈ S. melongena and S. melongena ൈ S. torvum cross-combinations,
where mature F1 seeds were obtained. However, additional RIBs were observed as abnormalities in S.
melongena ൈ S. torvum F1 seed germination and seedling growth, and as hybrid necrosis at an early
stage of growth in S. violaceum ൈS. melongena F1 plants. The putative S. violaceum ൈS. melongena
hybrids and S. melongena ൈ S. torvum hybrids which grew to flowering, showed a combination of
traits from both parental species. The work therefore established the various RIBs between S.
melongena and the wild eggplants S. violaceum and S. torvum. Despite the presence of these RIBs, the
S. violaceum ൈ S. melongena and S. melongena ൈ S. torvum cross-combinations produced putative
hybrid plants that reached the flowering stage.
Keywords: Solanum melongena, crop wild relatives, reproductive isolating barriers (RIBs)
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Abstract:
Micro, Small and Medium Enterprises (MSMEs) have a legal and ethical responsibility to offer safe
food to protect consumer’s health and life. The implementation of a food safety management system is
generally a complex task for the MSMEs due to lack of resources, scientific and technical support.
Effective and efficient food safety management also contributes to reduce food waste, enhance food
security, promote business growth and sustainability. The organisation’s food safety culture and
climate are strong factors of good food safety behaviour. MSMEs in Mauritius and Rodrigues
contribute significantly to the economic and social growth of the country.
The study was conducted to establish baseline data on the business/food safety management profile of
MSMEs in Mauritius and Rodrigues. An analysis of food safety culture and climate assessment tools
was also carried out to develop an appropriate method which could be applied to the local context.
Different Ministries in Mauritius and SME Mauritius Limited were contacted to identify the list of
products manufactured locally. Other methods were used such as market surveys in local shops,
supermarkets and open fairs for MSMEs. Using the contact details from food labels, the businesses
and women entrepreneurs were contacted by phone to determine their willingness to participate in the
preliminary survey. Food catering businesses, fast food outlets were identified using social network,
internet, and on-site visits in Mauritius. Concerning Rodrigues, a phone directory was used to contact
the owners. A structured questionnaire comprising of close-ended and open-ended questions was
designed. Information from past student dissertations, scientific journals, the Mauritius Food
Regulations 1999 and the SME Act were used to develop the questionnaire which was administered
via face-to-face interviews with the owners/managers of food enterprises in Mauritius, and a phone
survey with food enterprises in Rodrigues. The data collected was compiled, processed and analysed
using statistical software; SPSS version 20.0 and Microsoft Excel 2010.
A total of 90 MSMEs/large food enterprises participated in the study: 68 from Mauritius and 22 from
Rodrigues. The MSMEs were: 47 food manufacturing and 21 food catering enterprises in Mauritius;
20 food manufacturing and 2 food catering businesses in Rodrigues. In Mauritius, based on the
classification using annual turnover as per relevant legislation, the investigation covered: 34 micro
food enterprises, 28 small food enterprises, 6 medium food enterprises and 1 large food enterprise,
employing between 1 to 5 persons; more than 5 persons; between 25 and 50 persons; and more than 50
persons respectively with annual turnovers of less than Rs 2 million; between Rs 2 – 10 million;
between Rs 10 – 50 million and more than Rs 50 million. In Rodrigues, the participants were: 21
micro food enterprises, employing between 1 to 5 persons, with an annual turnover of less than Rs 2
million. Seventeen participants provided evidence of awareness of the Mauritius Food Act 1998 /
Food Regulations 1999. The remaining enterprises claimed that they make the food products using
their own knowledge and whatever they have learnt during the food handler’s course offered by the
Ministry of Health and Quality of Life, prior to award of the Food Handler’s Certificate. The types of
local products manufactured were classified as low to medium risk food with respect to food safety.
Two large (based on the classification using number of employees as per relevant legislation)
manufacturing enterprises in Mauritius claimed to be HACCP certified.
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Food safety culture involves the shared values, beliefs and norms that affect mindset and behaviour
toward food safety throughout an organization, whereas food safety climate is understood as
individual/shared perceptions of leadership, communication, commitment, resources and risk
awareness concerning food safety and hygiene in the workplace. Thus, culture exists at a deeper level
and is more difficult to change than climate. The main approaches used by researchers so far were
maturity profiling and measurement systems such as surveys, interviews, inspections and document
reviews. The business sizes, practicability and food safety risk of food manufactured are the main
points to be taken into consideration when developing suitable approaches to measure food safety
culture and climate locally. This is the first empirical study on the food safety management context of
a large number of MSMEs to provide a basis for the assessment of food safety culture and climate, as
well as the development of tailor-made interventions to enhance business performance.
Keywords: Food safety, Food safety management, Food safety culture and climate, Food enterprises,
MSMEs.
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Abstract:
Maize is one of the most versatile crops in the world and its application for hunger alleviation,
development of bio-fuels and source of organic amendment has still been underlooked in Mauritius
while in other states around the globe, this crop is gaining prominence in ensuring food security. This
paper seeks to assess the potential of this crop in Mauritius through various combinations of
treatments such as mulch, minimum tillage and nitrogen based fertilizer on maize growth, grain yield,
and plant biomass based on 3 successive crop cycles in Vacoas, Mauritius. Nitrogen based fertilizer
(Ammonium Sulphate) was applied at 120 kg/ha to its corresponding treatment and maize mulch was
applied on full coverage (24 t/ha). A 4x3x2 completely randomized block design with 4 treatments:
Control, Mulch, Fertilizer, Tillage denoted by the letters C (control), T (tillage), F (Fertilizer) and M
(mulch) was tested at 2 levels and replicated 3 times in the trial. Fertilizer has revealed to be the most
important factor in maize production, maize treated under fertilizer or combined with fertilizer has
proved to have highest yield. Increase in grain weight, cob weight, plant height and length of cobs
were mostly due to the application of fertilizer. Combination of Mulch x Fertilizer has shown
promising results in this study whereby not only it gives high grain yield, cob weight and is a good
source of dry matter but also it is most convenient during dry seasons when rainfall is low.
Keywords: Maize, Fertilizer, Mulch, Tillage
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Abstract:
Medicinal and Aromatic Plants (MAPs) are increasingly being bio-prospected for the development of
phyto-pharmaceuticals. Some of them are widely used as sources of traditional and ayurvedic
medicines to treat a number of human diseases like diabetes, respiratory and heart diseases. Today,
more people are turning towards plant-derived active molecules as they are reported to be safer.
Research on MAPs is burgeoning and more plants are being tested and standardised for use as natural
remedies. Phyto-products for the treatment of skin diseases are available locally. However, no study
has been conducted on their uses, benefits and drawbacks under the local context. More so, literature
is scanty on the attitudes, perceptions and quality of life of patients towards skin Diseases, Ailments or
Disorders (skDAD) and their corresponding treatments.
This study surveyed the commercial phyto-products developed from MAPs, their benefits against
SkDAD and the possible side effects, following product administration. Moreover, patient’s
knowledge, level of awareness and perceptions relative to skin diseases were surveyed, and the
Dermatology Life Quality Index (DLQI) questionnaire was used to assess the impacts of skin diseases
on their quality of life (QoL). An interviewer-administered survey was conducted on face-to-face
basis among forty key informants (mainly health-care professionals) in the MAP sector. The
objectives of the survey were to: capture the plant-based products that are locally available and
prescribed for the treatment of skDAD; and collect information on the knowledge and perception of
the respondents towards these products. A cross-sectional descriptive study was also conducted, using
a purposive sampling technique, whereby a total of 100 patients of SkDAD have been interviewed.
Respondents were either attending skin care units or were dealing with their skin problems on their
own.
Analysis of survey results revealed that most of the respondents were knowledgeable about skDAD
and associated phyto-remedies. Among the types of products used to treat skDAD, the most
commonly stipulated were Ayurvedic products (78.9%) and pharmaceuticals (60.5%). Plants like
Azadirachta indica (Neem) and Curcuma longa (Turmeric) were most commonly used as active
ingredients in phyto-remedies to treat various types of skDAD. 47.5% of the respondents had between
10 to more than 20 years of experience in their respective professional fields and 60% of them has
completed their tertiary studies abroad. Most of the respondents have heard of Herbal Traditional
Medicine and 22.5% of them strongly agree with using this treatment method as a cure to SkDAD. A
small percentage of patients suffered from non-desirable side effects of phyto-products. This was
attributed to the fact that the patients did not apply the treatment as per prescription or due to selfadministration. Among the patients interviewed, the most common signs and symptoms experienced
were itchiness, sores and rash. Skin diseases vary greatly in terms of signs, symptoms, severity and
causes. Some are only temporary while others can be long-term issues. Moreover only 12% of the
interviewees undertook medical investigations, while the remaining never underwent any medical
examination. Acne, eczema and psoriasis were the most commonly reported skin diseases. Stress and
unhealthy diet were identified as the most important risk factors. More than half of the participants
agreed that the lack of personal hygiene was one of the most pertinent risk factors, and most of them
believed that improving this aspect will be an important preventive measure to adopt. About half of
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the participants having skin problems were embarrassed, which could severely interfere with their
daily activities and could impact on the person’s self-esteem and confidence. Given the prevalence of
skin diseases, this study provided an insight on the causes, risk factors, and effects of the latter on
Quality of Life (QoL) of Mauritian patients. It also confirms that health-care professionals regard
phyto-pharmaceuticals as a potential cure against skDAD.
Keywords: Medicinal and Aromatic Plants (MAPS), Phyto-Remedies, Skin Diseases, Ailments and
Disorders (skDAD), Dermatology Life Quality Index (DLQI), Quality of Life (QoL).
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of Relevance to the Poultry Industry
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Abstract:
Avian Pathogenic Escherichia coli (APEC) and Salmonella spp. are two bacterial pathogens that
greatly threaten the poultry industry. While APEC is mainly a poultry pathogen, Salmonella is a
poultry-borne zoonotic pathogen. Poultry feed is considered a major reservoir or vehicle for these
pathogens. The control of these two agents is therefore of utmost importance to safeguard poultry and
human health, as well as maximizing economic return for the poultry sector. Faced with this, the
poultry industry widely makes use of antibiotics as a prophylactic or metaphylactic measure.
However, the heavy use of antibiotics has consequently led to the emergence of antibiotic-resistant
strains of these bacteria. Marine macroalgae, commonly known as seaweeds, are known to harbor
natural antimicrobial compounds that can be potentially exploited by the poultry sector as an
alternative to antibiotics. The objective of this study was therefore to assess the inhibitory activity of
seaweeds against E. coli in vitro as well as on feed.
Three seaweed species (Gracillaria multipartita, Sargassum muticum and Ulva lactuca) were
collected around various lagoons of Mauritius and used to make different algal preparations. Seaweeds
were first freeze-dried and then ground to a fine powder. One portion of the powdered freeze-dried
seaweed was boiled in a hot water bath for 30 minutes and another portion was subjected to Soxhlet
extraction using methanol as solvent. The inhibitory effect of the dried seaweed powder and the
different algal preparations was then determined in vitro using the well diffusion method against the
surrogate organism E. coli ATCC 25922. Moreover, to test the antimicrobial effectiveness of the
preparation on feed, poultry feed available in mash, crumble and pellet forms were acquired. These
were inoculated with E. coli to a population density of ca. 5 log cfu/g. Inoculated feed was then
portioned out into 10 g samples and treated with methanolic extracts of the seaweeds (3 PL) at a ratio
of 1: 107. Feed samples were kept at ambient temperature (ca. 25°C) and analysed after two days.
Only the methanolic extract of the different seaweed species had shown appreciable inhibitory effect
as compared to the powder or boiled extract form. Maximum antimicrobial effect with the well
diffusion method was observed with Gracilllaria multipartita extract (16.930±0.509 mm) and
minimum inhibitory effect was observed with Sargassum muticum extract (9.715±0.601 mm). As far
as feed was concerned, the population of E. coli increased by a maximum of 5.5 log cfu/g in untreated
feed and increased to only 1.0 – 1.9 log cfu/g in the treated counterparts.
Taken together, this study highlights the antimicrobial activity of seaweed preparations against
Salmonella and APEC in feed. Findings of this study could benefit the poultry industry by assisting
them in their efforts to protect broilers against infections without having recourse to antibiotics.
Keywords: Macroalgae, Seaweed, Salmonella, APEC, Antimicrobial
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Abstract:
The Mauritian marine industry is an important asset for the economy of the country as in 2010, the
local production of fish and fish products amounted to $ 40 million with 118,000 tonnes of total fish
traffic. This production value increased to 121,162 tonnes for the period of 2016 -2017. The
aquaculture sector contributed up to 631 tonnes of fish products through 2016-2017. Generating good
quality products in aquaculture requires the use of high quality feeds. When it comes to feeding fish
larvae, using brine shrimp nauplii as feed is a very common method to pass on highly unsaturated fatty
acids such as eicosapentaenoic acid and docosahexaenoic acid. Lack of these fatty acids can result in
poor growth and death. Potential feeds with fatty acids can be found in microalgae such as
Nannochloropsis sp, Isochrysis sp and Pavlova lutheri. Culturing microalgae under stress conditions
such as temperature increase, nutrient limitation, pH, light irradiance and addition of chemicals can
induce increased lipid synthesis.
The current project aims at isolating novel microalgae with high lipid and protein content and with
subsequent other applications such as production high value-added metabolites. The project has 2
phases where the aims in Phase A are to isolate and identify the characteristics of microalgae as a
source of feed for brine shrimp. The aim of Phase B is to design a low cost culture system for
microalgae biomass production. Phase B will help obtain information on the costs associated in the
construction of small-scale culture system to help entrepreneurs become autonomous in microalgae
culture for feeding fish/crustacean larvae.
Microalgae will be isolated from freshwater on Bold’s Basal medium and BG-11 agar and from
marine sources on F/2 medium agar. Preliminary assessment of the microalgae based on morphology
has revealed species from the Chlorophyta phylum such as Scenedesmus sp., Tetraspora sp. and
microalgae from the Chrysophyceae class. Identification of the isolated microalgae will be performed
through sequence analysis of PCR products obtained with the 18S rDNA and ITS1-4 fragments.
Biochemical analysis of the biomass will indicate the carbohydrate, fatty acids profiles and protein
content with the use of HPLC and GC-MS. Microalgae with high lipid content will be fed to brine
shrimp through different concentrations to evaluate the enrichment of the crustacean in terms of lipids
accumulation. The growth rate of the brine shrimp will be monitored which will be indicative of any
toxicity related to the microalgae. The microalgal biomass will also be evaluated for antimicrobial
activity against selected bacteria and fungus using the Minimum Inhibitory Concentration test. Valueadded secondary metabolites such as astaxanthin will also be screened. A small scale production unit
will be set up for culturing and harvesting microalgae with controllable parameters for biomass
production. The system will be composed of multiple 20L containers, air pumps, light system and
water sterilization pump. A preliminary design for the culture system has already been developed.
This research will provide insight on the potential use of microalgae as feed for brine shrimp as well as
gather information associated with costs of setting up a small-scale culture system. Considering the
low level of entrepreneurial empowerment in aquaculture, this project can help establish a minimal
investment required for a small scale start up, at least at the feed production level, which can be the
basis for further investigations.
Keywords: Microalgae, Aquaculture, Feed, Biomass culture, Lipids
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Abstract:
The ocean has been referred to as the next frontier of the global economy. Mauritius, with a maritime
zone covering 2.3 million km2, possesses an ocean territory that holds enormous potential for
economic growth. Global warming due to anthropogenic climate change is gradually occurring, as
evidenced by the worldwide increase in average ocean temperatures. The warming trend in sea surface
temperature has strongly been associated with the spread of vibrios, a group of marine pathogens
native to warm oligotrophic coastal environments. Vibrio is a common causative agent of otitis and
wound infections in susceptible persons in contact with seawater. Given the considerable uncertainty
in the magnitude of projected warming and freshening of the Mauritian coastal seawaters, it is
valuable to understand how this temperature- and salinity-sensitive pathogen responds to current,
short-term predicted, and long-term projected trends. Since the population dynamics of Vibrio species
are inextricably linked to environmental parameters, this project is aimed at shedding light on how
these factors contribute to their prevalence rate, population densities, geographical and seasonal
distribution in Mauritius.
From March 2017 to August 2018, a total of 184 seawater samples were collected in triplicates from
the surface, mid-column, and bottom of safe swimming zones at eight different coastal regions around
Mauritius. The samples were subjected to salinity, pH, and photometer analyses to test for specific
ions (ammonia, nitrate, phosphate, and copper). Sea surface temperature (SST) data from the
Mauritian open seas for the same period were made available by the Mauritius Meteorological
Services and Mauritius Oceanography Institute. For the isolation of the Vibrio species of concern, the
Bacteriological Analytical Manual’s method was adopted. Briefly, alkaline peptone water was used as
the recommended enrichment broth, thiosulfate-citrate-bile salts-sucrose (TCBS) agar as the selective
media, and HiCrome Vibrio agar for chromogenic differentiation of presumptive Vibrio. The USDA’s
Most Probable Number (MPN) chart was used to determine the MPN index. For molecular analyses,
DNA extraction was carried out using the Invitrogen PureLink™ Microbiome DNA Purification Kit.
Qubit fluorometric DNA quantification and polymerase chain reaction using Vibrio genus-specific,
species-specific, and virulence gene primers are underway. Statistical analyses were done on Excel
2016 and Minitab 17 using one-way ANOVA complemented with Tukey Honest Significant post-hoc
test.
Microbiological analyses revealed a prevalence rate of 71.5% and 28.5% for suspect V. cholerae and
V. parahaemolyticus respectively based on their colonial characteristics on chromogenic media.
Molecular analyses have so far confirmed that 70% of the suspect isolates were of the Vibrio genus.
Statistical analyses indicated significantly higher (p < 0.001) Vibrio counts in summer (0.92 ± 0.81
Log MPN/mL) as compared to winter (0.60 ± 0.70 Log MPN/mL). The large spread in the data set is
probably due to the different sampling locations, with the northern coasts having the lowest Vibrio
populations and the eastern coasts having the highest (p < 0.012). Vibrio density decreased
significantly (p < 0.001) with depth of the water column; Vibrio count at the surface of water (0.99
Log MPN/mL) was higher than either at mid-column (0.77 Log MPN/mL) or at the seabed (0.68 Log
MPN/mL). However, SST (26.76 ± 1.47°C), seawater salinity (3.3 ± 0.3%), and pH (8.02 ± 0.21) data
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did not have a strong correlation with Vibrio density (p > 0.05). Specific ion data for seawater
collected at the different lagoons was compared with the local guidelines for recreational water quality
and ammonia (0.57 ± 0.07 mg/L), nitrate (0.40 ± 0.89 mg/L), and phosphate (0.03 ± 0.13 mg/L) levels
were within the admissible range. Copper ion levels (125.8 ± 94 μg/L) on the other hand were above
the permissible limit of 50μg/L although no significant correlation was observed with Vibrio density
(p > 0.05).
Findings of this study point to the presence of human pathogenic Vibrio species in the bathing waters
of Mauritius. Future research will involve conducting a microbiological risk assessment exercise to
ascertain the public health impact due to contact with contaminated seawater during recreational or
occupational exposure.
Keywords: Vibrio, Seawater, Climate Change, Climate Variability
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Abstract:
There is a pronounced need for new antimicrobial agents, in particular because many antibiotics are
becoming less impactful due to the rise of resistant and new bacterial strains. Soft corals have been
familiar to science around the globe for centuries, yet only recently scientists have started to recognise
soft corals as a key taxa on the reefs. Mauritius is recognised as a resource-rich area with a distinctive
coral reef ecosystem where diverse soft corals copiously occupy the marine floor. Undoubtedly during
the past decades, the global coral communities have severely been ruined as a result of natural and
anthropogenic disasters, and, soft corals which occupy up to 25% of the primary space have not been
spared. If no proper action is taken, we might lose endemic soft corals which may contain the secrets
of pharmaceutical miracles even before they have been inventoried. Recent analyses conducted on
various octocorals indicated that soft corals are rich in bioactive compounds with properties ranging
from antimicrobial, anti-predator, anti-inflammatory to anticancer.
Little is known on the antimicrobial activity of octocorals in Mauritius, thus, the aim of the study is to
identify and test the antimicrobial activity of crude extracts of various soft coral species. The most
abundantly found soft corals around the Island, Sinularia, Sarcophytum and Cladiella, have been
recognised for its bioactive compounds which contains toxins such as diterpenes, sesquiterpenes,
norditerpenes, polyhydroxylated steroids and polyamine compounds which are model compounds for
drugs. Soft corals samples were collected from coastal regions of the island at different depth: Albion
(2 m), Pereybere (3 m), Trou aux Biches (25 m), Ile aux Bernache (2-3 m), Blue Bay (2 m) and Flic en
Flac (2 m) and were preserved according to standard protocols. Both morphological as well as
molecular tools were sufficient to distinguish at species level (or at least to genera). Morphological
identification was based on the principle keys such as external form and colouration, type of colony
growth, type of polyps and arrangement of sclerites (form and colour). For the molecular analyses, the
specimens were preserved in 95% ethanol prior to DNA extraction and non-coding COI-COII
intergenic spacer from the mitochondrial genome was amplified using the markers COII8068F and
COI8325R. These specific gene sequences provided information for the identification of some
samples collected: Cladiella krempfi, Cladiella pachyclados, Klyxum utinomii, Sinulari peculiaris,
Sinularia polydactyla, Sarcophytum glaucum and Heteroxenia fuscescens. So far, the work on the
antimicrobial screening is still ongoing. For antimicrobial screening, crude extracts were concentrated
using a dichloromethane/methanol mixture as solvent and, the anti-bacterial activities of these extracts
would be tested by disc diffusion assays and minimum inhibition concentration (MIC). Two Gramnegative bacterial isolates Pseudomonas aeruginosa and Escherichia coli and two Gram-positive
bacterial isolates Staphylococcus aureus and Bacillus sp. were used.
This study has shown that molecular method was a more reliable method to identify correctly the soft
corals rather than using traditional morphological method due to the phenotypic plasticity among the
soft corals. Furthermore, the ongoing work will screen the organic extracts of soft coral species
collected around the island and test their potential to inhibit the growth of selected bacteria.
Keywords: Octocorals, Soft corals, Antimicrobial, Terpenes, Molecular
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An Assessment of Nudibranchs (Mollusca, Gastropoda) in the Coastal Habitats of Mauritius
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Abstract:
Nudibranchs are considered as one of the most diverse group of opisthobranchs. They are also known
as “butterflies of the sea” as a result of their spectacular coloration. Nudibranchs belong to the
infraclass Euthyneura and can be divided into two lineages; Cladobranchia and Anthobranchia. They
have lost their shells through evolution and consequently developed alternative defense mechanism
such as chemical, biological and physical methods. Their complex life history has made them
important for pharmacology and biochemistry. Nudibranchs are known to contain biological
molecules exhibiting significant cytotoxicity activities. Further, they are able to forecast ups and
downs in the populations of other species with long pelagic larval periods such as the red sea urchin.
Considering their valuable functions, this study aimed at providing an inventory of the nudibranchs
from the lagoons of Mauritius. Samples were collected from October 2018 to February 2019 through
snorkelling during daylight at both low and high tides with a depth range of 0 m to 3 m. Sampling was
performed at Pointe Koenig (20.3718° S, 57.3602° E), Le Morne (20.4369° S, 57.3206° E), La
Preneuse (20.3546° S, 57.3737° E), Bel Ombre (20.5010° S, 57.4260° E), Pointe aux Feuilles
(20°18'51.96"S, 57°46'57.33"E) and near Port Louis areas (20° 8'35.10"S, 57°29'10.98"E). Specimen
collected were morphologically identified using characters such as dorsal and ventral colour pattern,
length of specimen, presence or absence of rhinophore and gill sheath. DNA were also extracted but
not yet amplified. This is still an ongoing research, with the aim of sampling throughout the coast of
the island for a period of two years, employing both snorkelling and scuba diving. A total of 17
specimen have been morphologically identified, belonging to seven families. Out of the 17 specimen
collected, 29% belongs to the Phyllidiidae and equal amount of species belonged to the
Chromodorididae and Polyceridae (24%). Phyllidiidae are known to display themselves during
daylight which might explain the high percentage of phyllids recorded. Specimen identified includes
Dendrodoris nigra, Martadoris limaciformis, Platydoris scabra, Phyllidiella meandrina, Phyllidiella
cf. meandrina, Phyllidia ocellata, Phyllidia marindica, Phyllidiopsis gemmata, Doridoidea sp.2,
Janolus sp.1, Tyrannodoris luteolineata, Tambja morosa, Tambja affinis, Hypselodoris whitei,
Hypselodoris infucata, Hypselodoris pulchella and Goniobranchus conchyliatus. Most nudibranchs
species were found in the south west region of Mauritius where the environment is identified as
pristine. Surprisingly, nudibranchs species have also been observed near Port Louis area which is
regarded as polluted. It contained five species belonging to the family Chromodorididae and
Polyceridae. This study demonstrates that nudibranchs can adapt to a wide range of habitats. Studying
the way nudibranchs can adapt to such polluted environment would broaden our knowledge towards
their biology. Previous review of the biodiversity of opisthobranchs in Mauritius dates back to 1991,
identifying 23 species belonging to the order Nudibranchia. The most recent study relating to the
opisthobranchs from the Western Indian Ocean in 2012 denoted Mauritius and Reunion Island as the
most diverse in terms of nudibranchs species with a total of 48 species identified. It is highly
important to provide a list of nudibranchs species present in the Republic of Mauritius, not only
because they provide key molecules of medical importance but also to be able to design better ways of
conserving them in the future, if the need arises. With a wide maritime zone and considered as a
striking biodiversity hotspot, further species might be discovered from the Republic of Mauritius.
Keywords: Nudibranchs, Mauritius, Inventory, Chromodorididae, Phyllidiidae, Pollution
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Abstract:
Tomato (Solanum lycopersicum) is one of the most consumed vegetables worldwide due to its
preferred taste and high nutritive value. The amount of nutrients supplied to a tomato crop, not only
influences its marketable yield but also affects the nutrient content, taste and post-harvest storage
quality of the crop. Therefore, it is crucial to supply the plants with the optimum amount of nutrients at
the right intervals during the crop cycle. Bio-fertilisers provide for plant nutritional requirements and
increase the yield and quality of agronomic plants similarly to inorganic fertilisers. Studies have
revealed that the split application of bio-fertilisers can help to optimise the availability of nutrients to
the plants for better growth and development.
An experimental field trial was conducted at the University of Mauritius Farm, to assess the efficacy
of bio-fertiliser application in split doses on two locally consumed tomato varieties (Swaraksha and
Roma V.F). The experiment was performed using a 2×4 factorial treatment structure, laid on a
randomised bock design, where two tomato varieties and four split doses (two splits, three splits, four
splits, and five splits) of bio-fertilisers were combined in three blocks. NPK Analysis of the soil before
transplanting and after the crop cycle was conducted. The NPK content of plant tissues at different
growth stages on the test crop was determined. Fifty percent of inorganic fertilisers were applied and
the remaining 50 % was supplied to the plants in split doses of bio-fertilisers (Azofort®, Phosfort®
and K-Active®). Assessment of plant parameters was done at three growth stages, namely vegetative,
flowering and fruiting stage. Statistical analysis of the raw data obtained from the experiment were
analysed using the MINITAB® 16 software. The General Linear Model ANOVA was used to find the
differences between varieties and differences among the split doses. Interaction effect between
varieties and split doses was also examined. Significant interaction effects (p<0.01) were observed
between the two varieties and split doses at all three growth stages on both plant height and shoot dry
matter content. Greatest root length was obtained from a combination of four split doses and tomato
variety Roma V.F. Total nitrogen content of plants was highest for two split dose application on
Roma V.F (75.1 g/kg). Significant interaction (p<0.01) was found between the split doses and the
varieties for total phosphorus and total potassium content of the plants. Tomato variety Roma V.F
performed better than variety Swaraksha. Application of bio-fertilisers in split doses (four and five
splits) produced better plants in terms of physical parameter and chemical content. Split application of
bio-fertilisers increased the availability of nutrients and enhanced plant uptake. It could be an
alternative to optimize the growth and development of tomato plants. Growers can be recommended to
use a combination of split bio-fertiliser doses and inorganic fertiliser to achieve better yields.
Keywords: Solanum lycopersicum, Split application, bio-fertiliser, inorganic fertiliser, NPK content
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Abstract:
As Mark Twain said “Mauritius was made first, and then heaven was copied after Mauritius”. With
settlement and hotel development across Mauritius especially along the coastal regions of the island, a
major portion of the coastal forest has disappeared. Mauritius has about 670 species of plants,
including 46% species which are endemic to the island. Approximately, 80% of native species are
considered endangered, according to the International Union for Conservation of Nature. Nowadays,
implementation of landscape design has become a major tool to beautify any area to cater for the
modern standards of living. Modern landscape design is the placement of outdoor plants in green
spaces, in such a way that it answers the needs and desires of people, without causing damage to
natural ecological relationships. The coastal region was chosen as study area due to the fact that
Mauritius is well known place for its beaches and coastal regions as tourists’ attractions. The main aim
of this study was to develop different plant palettes, which could be useful to landscape professionals.
A survey was carried out among 19 nurseries in Mauritius in order to establish a native plant list being
propagated, adapted and planted along coastal regions. Field observations in different coastal regions
of Mauritius and on different islets were carried out and plants were identified. After gathering all
information, different native plant palettes were created with various characteristics of the plants such
as: plant height, ornamental attributes, functional use and colour of the leaves. Furthermore, different
plant palettes were classified based on different coastal micro-climate, namely hot and humid, hot and
dry and both climates. It was observed that several native plants were being used in several
landscaping projects in hotels, gardens and integrated resort schemes along the coastal zones. For
example, Tournefortia argentea (Veloutier blanc) can be used for its ornamental foliage. It has been
observed that the native coastal plants possess features which enable them to adapt to the coastal
condition; for instant some plant species were found to thicken their leaves in order to adapt to the lack
of water and salt spray. The main difference between the different micro-climate was noted in terms of
plant leaves, which were smaller in hot and dry regions as compared to hot and humid regions. It was
observed that Dodonaea viscosa (Bois de reinette), a plant adapted to the hot and dry region had
smaller leaves as compared to Ochna mauritiana (Bois bouquet banané) which possesses big leaves.
While carrying the survey and on site observations, plants such as Cassine orientalis (Bois D'Olive),
are adapted to almost every region of Mauritius. Plant such as Stillingia lineata (fangame) was found
to be more adaptable for a succulent garden and each plant had shown to have its own specific
function. The use and integration of native plants in the landscaping sector will help to protect and
promote our Mauritian bio-diversity by creating recreational native areas. Plant palettes with respect to
different agro climatic conditions were created and also integrated with different plant ornamental
attributes, functional uses, growth habits and garden types. A total of three plant palettes were created
each with a specific purpose; palette 1 was based on plant height, palette 2 based on ground cover
plant and palette 3 based on colour of leaves. These plant palettes would be of great importance to the
landscaping community in selecting the appropriate native plant for a particular region.
Keywords: Plant palette, landscape design, coastal natives of Mauritius, coastal plants adaptation,
Ornamental attributes.
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Abstract:
Climate Smart Agriculture (CSA) is an approach which has a definitive reason to rebuild and
metamorphose agrarian systems to empower food security under new actualities of climate change.
Horticultural production is intimidated by extreme changes in temperature and rainfall patterns and
consequently, impeding food demand and affecting to a great extent individuals dependent on
agriculture for their livelihoods which incorporates the majority of the world's poor people. Keeping in
mind the end goal that the desired objectives are attained, CSA meets a complete set of practices that
builds strength, lessens GHG emissions and ultimately, increases income and lifts up productivity.
Nevertheless, adoption of CSA is fundamentally dependable on agriculturist's willingness and ability
to practice and on farmer's partiality and comprehension of its concept. This study investigated the
current agricultural practices being adopted by the agriculturists, their understanding of environmental
change impacts and lastly their inclination on CSA practices and further perceptions regarding this
notion. Assorted methods were used while engaging with smallholder farmers including questionnaire
survey with a sample size of 100, face to face interaction and field observations.
The willingness to follow a training on CSA practices was found to be dependent on gender (Chisquare P-value: 0.0041, P<0.05). The majority of respondents were of male gender. Ladies were less
inclined to embrace new practices due to restricted assets, time requirement, funds, socio-cultural
snags, ladies' opportunity and work responsibilities when contrasted with men. On the other hand, it
was observed that awareness on CSA practices was not dependent on level of education. The origin of
data about new agrarian practices are not only from extension agents but from multiple sources
including NGOs, people group gatherings, farmer associations, religious gatherings, relatives,
neighbours, radio and traditional techniques.
The strategies adopted by farmers varied from region to region and were influenced by the extent and
range of climate change impacts. Pests and diseases were found to increase in considerable amount
thus leading to a rise in the use of pesticides. The farmers were just trying to meet the consumer’s
needs but they are unaware of the fact that going for just a few crops will make them prone to pest and
diseases and pesticides do not work if the same crop is grown year in year out. A decrease in the yield
pattern was observed for the past three years resulting in an abuse of fertilisers for yield
improvements. This further degraded the soil such that there was no longer living entity as farmers
nowadays are more revenue conscious and do not accept any yield loss.
Monocultures were found to be the most vulnerable ones to the extreme changes in weather
conditions. In order to alleviate this situation, many of them opted for crop diversification concept,
improved seeds and advanced irrigation systems. Majority of the farmers were unaware of the concept
of CSA and awareness on this particular topic does not guarantee that the farmers understood the
whole concept. Planters were unaware of the importance of these techniques though they were
implementing some of them. They further affirmed that their prime hindrance was lack of money
which was preventing them from further adoption of CSA practices.
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This study also depicted that there is an urgent need for the adoption of new, sustainable, local-based
cost-effective technologies which are easy to implement, so as to boost up production. Therefore,
establishing strong and innovative rural institutions could contribute to an increase of the adoption of
these good practices. It would be important that national farming research programs executed by
FAREI, MCIA and different organisations work towards adoption of CSA practices. Organisations
such as SFWF could boost financial and insurance needs. Farmers were claiming that they need
financial support as the cost of fertilisers and pesticides exceeded their budget. Farmers could be
provided with proper technical training of how to operate machinery and last but not the least short
courses on climate change and its impacts could also be offered.
Keywords: Climate smart agriculture, perception, productivity.
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Abstract:
Tea is the most widely consumed beverage after water. The leaves of Camellia sinensis are used to
produce this drink which is well appreciated worldwide. In Mauritius, the consumption is about 1450
tonnes yearly. Thanks to the high level of fertility, high rainfall and acidic soil, tea cultivations are
mainly found on central plateau of an altitude on and above 460 m. Tea was once a very important
sector in agriculture and the locally produced tea was exported up to 80 %. However, due to
unfavourable climatic conditions and shortage of labour, tea production is now reduced to mainly
domestic consumption. Climate Smart Agriculture (CSA) is an integrative approach that addresses
interlinked challenges of food security and climate change. This paper provides an analysis of
contributions of the local tea value chain to CSA objectives.

Three questionnaire surveys were set up and convenience sampling was used to select 100 tea
planters and 4 processors respectively. Unfortunately due to limitations only 60 tea producers
and 2 processors were interviewed. In order to broaden this search on the tea value chain, a
key informant from the National Agricultural Products Regulatory Office (NAPRO) was also
included in the survey. From the key informant, it was noted that NAPRO regulates along the
value chain from production, sales to export and import. Since 2015, an increase of 6% was
noted in the demand on the local market. There are tea plants which are 100 years old and no
research is being done on Camellia sinensis in Mauritius. The strength of the tea sector in
Mauritius rely on the fact that Mauritians consume and prefer the local tea. This leads to a
high demand on the local market. The weaknesses of the sector are climate change, ageing
workforce and an increasing cost of production. Two distinct opportunities are increasing
acres of tea cultivation in the future and the promotion of the Mauritian tea in China, one of
the world largest tea consumers. However, threats such as a liberalisation of tea importation
would affect the local market due to competitive price of imported tea. The main constraint of
processors is during winter when the production decreases drastically in volume due to poor
growth of tea leaves compared to summer. Moreover, if there is a liberalisation of tea
importation, resulting in lower prices, local processors will not be able to compete.
Out of the 60 producers, 30 responded that climate change is a ‘very important’ issue to their tea
cultivation and 30 responded ‘quite important’. Producers are open to the idea of using climate smart
agriculture practices. The local tea value chain analysis plays an important role in the adaptation of
farmers to cope with extreme weather events. The research findings could be used by local authorities
to help processors to maximise tea production, find measures to promote climate smart agriculture
practices among tea producers and highlight the importance of the introduction of new tea varieties in
Mauritius.
Keywords: Value Chain Analysis, Tea, Climate smart agriculture, Adaptation
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Abstract:
Agriculture provides the most essential service to the world population, as production of crops in
sufficient amount is necessary to reduce food insecurity and hunger. Bio-fertilisers from soil
microorganisms are an alternative to chemical fertilisers, are more environment-friendly and better
suited for sustainable agriculture. Bio-fertilisers enhance the yield of a plant by increasing the
availability and uptake of mineral nutrients for the plants which aim is to make agriculture more
economically valuable. Furthermore, Tomato (Solanum lycopersicum) is mostly consumed around the
world due to its good nutritional value but, it requires large amount of nutrients for proper
development. In order to move toward sustainable agriculture production, the aim of this study was to
assess the effect of bio-fertiliser combine with different composts on tomato to evaluate the growth
and development of the plant. A field trial was carried out from November 2017 to February 2018 at
the University of Mauritius Farm, Reduit, on a plot size of 595 m2, to assess the effectiveness of biofertilisers combined with different types of composts on tomato and to evaluate the Nitrogen,
Phosphorus and Potassium content in plant tissues at different growth stages namely vegetative,
flowering and fruiting. The experiment consisted of six treatments which were allocated as follows: 50
% of regime supplied by inorganic fertilisers and the remaining 50 % were a combination of biofertilisers and composts. The bio-fertilisers used were Azofort®, Phosfort® and K-Active® combined
with three different composts such as Fer-rich® compost (FC), Poultry Manure compost (PMC) and
Cow Manure compost (CMC). Each treatment was set as follows; T1- 25 % Azofort + Phosfort + KActive and 25 % PMC, T2- 15 % Azofort + Phosfort + K-Active and 35 % PMC, T3- 25 % Azofort +
Phosfort + K-Active and 25 % CMC, T4- 15 % Azofort + Phosfort + K-Active and 35 % CMC, T525 % Azofort + Phosfort + K-Active and 25 FC, T6- 15 % Azofort + Phosfort + K-Active and 35 %
FC laid in a Randomised Block Design (RBD) with four blocks. Plant parameters assessed were for
instance plant height, root length, number of leaves, leaf area, total nitrogen, total potassium, total
phosphorus, shoot and root dry matter content. The laboratory analysis was performed using the
general linear model for the three growth stages. In addition, compost chemical analysis was carried
out and soil chemical test was performed before planting and after the crop cycle. Results showed that
the chemical parameters tested with the composts varied statistically (p<0.05). CMC had the highest
total phosphorus content with a mean of 1.4 ± 0.20 % concentration. Greatest root length, leaves
number and total phosphorus was observed in T1 while T3 had highest shoot dry matter and total
potassium content at flowering and fruiting stage. On the overall, tests carried out on tomato plants
proved T1 to be the best treatment (25 % Azofort + Phosfort + K-Active and 25 % PMC) followed by
T3 with a combination of 25 % Azofort + Phosfort + K-Active and 35 % CMC. T1 was observed to
have more elongation roots for better nutrient uptake and had greater number of leaves which implies
increased in absorption of sunlight. T3 had produced the greatest concentration of total phosphorus at
both flowering and fruiting stage concluded that with high level of phosphorus in the plant increase
root cell growth and root length that is increase more nutrient uptake by the plant. This study
demonstrated that combining different bio-fertilisers with composts could improve the availability of
N, P and K in the soil while providing sufficient beneficial nutrients to the tomato plant.
Keywords: Bio-fertilisers, Poultry Manure and Cow Manure, Solanum lycopersicum, Inorganic
Fertiliser, Nutrients
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Abstract:
Weeds are primarily plants that are considered to be undesirable and troublesome. The unwanted
plants are highly competitive and aggressive, persistent, resistant and interfere negatively with the
interests and objectives of man. In agricultural lands, weeds compete with crops for light, water, soil
nutrients and space thus reducing the crop yield. Weeds also serve as hosts for diseases and harbour
insects and other pests, thereby adversely affecting the crop quality. One of their main characteristics
is the production of abundant seeds of variable sizes that allow them to develop at different places
down the soil profile. Hence, seedlings of deep germinating weeds are capable of emerging at depths
beyond 4 cm down in the soil due to the large size of the seeds from which they develop. Most of the
troublesome vine weeds and shrubs found in sugarcane fields of Mauritius nowadays have large seeds
with diameter greater than 2 mm. The vines are deep germinating, allowing them to escape the effects
of pre-emergence treatments using spray volumes varying between 300 to 450 L/ha. This study was to
assess the impact of increasing the application volume of pre-emergence herbicides on weeds found at
different depth in the soil profile. Three pot experiments were carried out in the greenhouse at the
MSIRI to find how increasing volume of application can increase the effectiveness of pre-emergence
herbicides, in order to better manage the large-seeded weeds found deeper in the soil. The experiment
compared the germination rate of three weed species (Ipomoea triloba, Bidens pilosa and Eleusine
indica) each having different seed sizes with respect to depth. Also, the effects of two pre-emergence
herbicides (sulfentrazone and hexazinone) were evaluated on the seed germination of the three weed
species sown at the same depths as mentioned above. Lastly, for the third experimental trial, two
different herbicide spray volumes (350 L/ha and 1200 L/ha) were assessed on the efficacy of a preemergence herbicide to control the deep germinating seeds of a vine weed species buried at four
different depths. Counts made 21 days after sowing had shown that the species having the biggest
seed, that is larger seed sizes with higher masses have the ability to emerge from depth of 12 cm in the
first trial. The experimental trial showed that both pre-emergence herbicides used were capable of
controlling all the weed species, irrespective of its depth during the period of evaluation. Similarly, the
third trial revealed that the spray volumes were also able to control the seeds tested. The study had
established the greater capacity of large seeds to emerge from deeper depths compared to smaller ones.
The large seeded ones have greater nutrient reserve compared to the smaller ones. Herbicides and
spray volumes were effective on controlling the weeds over a short period of time. However, other
research have proved that hexazinone degrade quicker than sulfentrazone, making it more efficient on
the long term. Hence, sulfentrazone is more appropriate to use for the control of large seeded weed
species.
Keywords: Ipomoea triloba, Bidens pilosa, Eleusine indica, Low and high spray volume, Preemergence herbicides, Sulfentrazone, Sexazinone, Sowing depth
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Abstract:
Breadfruit (Artocarpus altilis) forms part of the Moraceae family. The shape of the fruit can be oval,
round, or oblong with skin texture ranging from smooth to rough and spiny. Breadfruit trees are
mainly grown in backyards. Breadfruit is a good source of carbohydrates and a valuable substitute for
imported staple commodities such as rice and wheat flour. Breadfruit flour is manufactured from local
breadfruit and marketed as a gluten free product in Mauritius. However, breadfruit is very susceptible
to postharvest deterioration and enzymatic browning. In this context, the study was conducted to
investigate the effect of antibrowning pre-treatments on the physico-chemical characteristics of
breadfruit, and the quality of breadfruit pickles.
Breadfruit, round type, was obtained from a backyard in Belle-Vue Maurel, in Mauritius. Two
antibrowning pre-treatments were used: hot-water blanching for 15 minutes; dipping in 2% citric acid
for 3 hours. The control was dipped in water for 3 hours. The pickling sauce and pickle mix were
prepared from spices purchased locally. The following physical and chemical characteristics of raw
and processed breadfruit were measured: edible portion; colour with a Chroma Meter, CR-400/410,
Konica Minolta Sensing Europe; hardness with a penetrometer, STANHOPE-SETA, England; pH
(using a pH meter); moisture content (air-oven drying method); fat content (soxhlet extraction
method); titratable acidity (indicator method); ascorbic acid content (dichorophenolindophenol
(DCPIP) dye method). Twelve assessors were selected for training and quantitative descriptive
analysis of sixteen identified sensory descriptors of breadfruit pickles. 38 consumers were recruited
from the University of Mauritius to carry out a consumer hedonic test. Data was analysed using
Microsoft Excel 2010.
The physical and chemical characteristics of raw breadfruit were: edible % (71.1 r 7.9); CIE L*
(78.95 r 3.41), a* (0.91 r 1.52), b* (21.75 r 2.60); penetrometer values (8.88 r 1.89 10ths/mm); pH
(7.14 r 0.33); titratable acidity (1.7 r 0.20 g/100g); ascorbic acid (2.25 r 0.59 mg/100g); % moisture
content (88.72 r 5.82)); % fat content (0.10 r 0.02). The physical and chemical characteristics of the
breadfruit pickles prepared using the pre-treatments to control enzymatic browning were: CIE L*
(control: 51.16 r 3.37; blanching: 50.15 r 1.53; citric acid: 47.76 r 1.42), a* (control: 0.24 r 0.36 ;
blanching: 4.18 r 1.65; citric acid: 1.22 r 0.48), b* (control: 35.92 r 2.89; blanching: 39.11 r
2.59;citric acid: 30.76 r 1.72); pH (control: 5.65 r 0.11; blanching: 5.42 r 0.02; citric acid: 5.28 r
0.02); % moisture content (control: 81.0 r 2.9; blanching: 78.3 r 7.2; citric acid: 80.1 r 2.1). From the
quantitative descriptive analysis by trained assessors, pickle prepared from blanched breadfruit
obtained lowest mean rating for the following sensory descriptors: hardness; chewiness; granularity;
sourness (p<0.05), and highest mean rating for breadfruit flavour (p<0.05). Distinct sensory profiles
were associated pickles prepared from different antibrowning pre-treatments. The consumers who
volunteered to participate in the hedonic test were aged between 19 to 27 years. 55% were female
participants and 37% claimed to consume pickles regularly. No significant differences were obtained
among the mean degree of liking of the breadfruit pickles (p>0.05). 92% of consumers expressed that
they would definitely or possibly purchase the products if they were commercialised. The findings of

407

Research Week 2019
this research could be used by local agri-businesses to add value to breadfruit to promote its utilisation
towards enhancing food and nutrition security.
Keywords: Breadfruit, Pickle, Enzymatic Browning, Pre-Treatment, Quality
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Abstract:
Poultry meat is among the most preferred meat worldwide. It is important to implement good hygienic
practices throughout the poultry value chain to mitigate food safety risks to protect public health. It is
established that food handlers’ knowledge, attitude and practices impact on the effectiveness of food
safety management systems. In Mauritius, the number of fresh poultry outlets has increased
significantly to meet the rising consumer demand for fresh poultry meat. Food poisoning outbreaks
have been associated with poultry products due to poor food hygiene. However, limited research has
been conducted on the food handler’s role in controlling contamination of poultry meat and products
with food safety hazards. In this context, the purpose of this study was to investigate the level of food
hygiene knowledge, attitude and practices among food handlers in different categories of fresh poultry
outlets namely markets, supermarkets and individual retail outlets in Mauritius.
A survey
questionnaire was constructed to measure the level of knowledge and determine the attitude of food
handlers with respect to food hygiene issues. It consisted of 28 multiple choice knowledge questions
and 15 attitude statements with a three-point likert scale. It was administered by face-to-face
interview. The sample consisted of 90 food handlers from fresh poultry outlets located in the nine
districts of Mauritius. A food hygiene checklist was designed to evaluate food handlers’ practices by
direct observation, in 4 fresh poultry outlets. The results established the level of food hygiene
knowledge of food handlers belonging to different categories of fresh poultry outlets, based on mean
% correct answers to knowledge questions (markets: 64.49±11.54%; supermarkets: 69.46±8.15%;
company owned retail outlets: 74.19±12.30%; cold storage type retail outlets: 64.71±13.57%). There
was a significant relationship between level of food hygiene knowledge and category of fresh poultry
outlets, as well as age-group of food handlers (p<0.05). All food handlers surveyed correctly
identified the most effective soap to be used for hand-washing. Furthermore, the majority of
respondents provided correct answers on issues relating to the following: bacteria likely to
contaminate fresh poultry meat (81.1%); good hygienic practices (GHP) (96.7); measures to prevent
cross-contamination (82.2%); practices which increase the risk of cross-contamination (92.2%);
appropriate cleaning substances (85.6%). On the other hand, the majority of respondents stated that
they did not know the bacteria usually associated with food handlers’ hands and nose (82.2%). Food
handlers expressed a positive attitude towards food hygiene. All of them expressed agreement with
the following statement: “food handlers are responsible to prevent food contamination”. A very high
proportion of food handlers expressed agreement with the following attitude statements: “food hygiene
is important to reduce foodborne illnesses” (91.1%); “Public Health and Food Safety Inspectors help
poultry outlets to improve the level of food hygiene” (93.3%); “it is crucial to maintain a high standard
of personal hygiene” (93.3%). The outcome of the on-site assessment of food hygiene practices
revealed highest level of compliance in the company owned retail outlet and lowest level of
compliance in the market outlet. This study has provided evidence of gaps in food hygiene knowledge
and practices of food handlers working in markets’ fresh poultry outlets. These need to be addressed
by continuous food hygiene education and training of food handlers.
Keywords: Food Handlers, Fresh Poultry Outlets, Food Hygiene Knowledge, Attitude, Practices
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Abstract:
The peach fruit fly Bactrocera zonata (Saunders) (Diptera: Tephritidae) is among the most harmful
insect pests, attacking over 50 fruit species in the world. Sterile Insect Technique (SIT) is an important
component of many area-wide integrated pest management programs against Tephritid fruit flies and
its overall success is highly dependent on the field performance of the mass-reared, sterilized, and
released insects. Wing fanning is a predominant male sexual behaviour reported in several Bactrocera
spp... Males of a majority of Bactrocera spp. are attracted to natural compounds known as semiochemicals. The objective of this study was to determine the effect of exposure to methyl eugenol on (i)
calling behaviour and (ii) mating competitiveness of Bactrocera zonata. Flies were sexed at
emergence and kept in a 30 x 30 x 30 cm Perspex fruit fly cage and provided with adult fruit fly diet
and water ad libitum. On day 2, the male flies were exposed to methyl eugenol (0.5 ml/100 flies). The
flies were allowed to feed on the ME for one hour (08:30 – 09:30). Untreated males from the same
cohort of flies were used as control. Wing fanning of the flies was observed between 16:30 to 19:00. A
battery operated torch with a red mousseline paper cover was used for observation on nightfall. Four
groups of 5 males were observed in gauze cages for calling behaviour on each day until the flies were
30 days old. For the second experiment sterilised laboratory flies reared on artificial larval gel diet was
used. Males were separated after 3 days of emergence (9 days prior to reaching full sexual maturity)
and transferred to a Perspex fruit fly cage (30 cm x 30 cm x 30 cm). Marking of males using waterbased paint was done one day prior to exposure to methyl eugenol by using a nylon netting to
immobilise flies. The male flies were allowed to feed on the methyl eugenol on Day 4 for one hour
from 08:30 to 09:30. Semi-wild B. zonata flies recovered from incubation of fruits and built up over
two generations were used for mating competitiveness test in field cages. 50 ME-fed male flies and 50
untreated male flies were released in the field cage at 16:30 to establish their territories. Thirty minutes
later 50 virgin females were released in the field cage. Both the male and female flies were 14 days
old. There were 3 replicates. Mating couples from each cage were collected in vials and properly
labelled. The time of capture was noted every ten minutes as from 17:00 to 19:30. Significantly more
calling was observed with ME-fed male flies as compared to untreated males (F= 7.80, df = 37, P=
0.012). ME-fed male flies started calling earlier (F= 6.76, df= 37, P= 0.000) on Day 6 as compared to
untreated flies which started calling on Day 8. Percentage of flies calling increased significantly with
age up to Day 28 (F= 5.93, df = 59, P = 0.00), then the percentage of calling decreased. Exposure to
ME (F= 53.25, df = 59, P= 0.000) had a significant effect on calling behaviour. In the field cage
experiment more than 50 % matings were obtained with ME-fed males as compared to 16 % with
untreated males (F= 23.31, df = 5, P =0.008). ME-fed flies started mating earlier (17:10) as compared
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to untreated flies which started mating twenty minutes later. Earlier sexual maturity and enhanced
mating competitiveness of ME-fed flies will definitely contribute in improving the effectiveness of an
SIT programme for the suppression of the peach fruit fly.
Keywords: Bactrocera Zonata, Sterile Insect Technique, Methyl Eugenol, Calling Behavior, Mating
Competitiveness
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Abstract:
Organic agriculture is an alternative form of conventional agriculture and the world market for organic
food has increased tremendously over the past years. The term “bio” or “organic” refers to the
production of food without the use of any synthetic chemicals thereby enhancing agro-ecosystem
health including biodiversity, soil fertility and biological cycles. Since 2015, the Food and Agriculture
Organisation (FAO) has provided support under the Technical Cooperation Project (TCP) to develop
organic agriculture in Mauritius. Current government policy and actions promote “bio” farming. The
first organic farming site of the Ministry of Agro-Industry and Food Security was set up in 2017.
Incentives and schemes are granted to promote organic food production by individuals, companies and
cooperative societies. Organic food production systems which comply with international standards,
contribute to mitigate public health risk associated with chemical food safety hazards such as pesticide
residues. However, production and postharvest handling practices need to be controlled to reduce
microbiological food safety risk arising from animal manure, compost and the environment. It is
established that producers’ and consumers’ knowledge and attitude impact on behaviour. Thus,
education and training play an important role in ensuring good food safety practices with respect to
organic food production, handling and use.
In this context, the objective of the study was to assess the employees’ and consumer’s knowledge and
attitude towards organic food production and food safety. A structured questionnaire was designed as
follows: twelve multiple choice questions to assess consumer knowledge; fifteen attitude statements
with a three-point likert scale. The data was collected in Goodlands, Union Park and on the University
of Mauritius campus, from November 2017 to February 2018. The survey questionnaire was
administered by face-to-face interview of fifteen employees, from two agricultural enterprises and
fifty consumers, equally distributed according to gender. Data analysis was performed with the
statistical software, SPSS (Version 21.0) and Microsoft Excel 2007.
Results establish a significant relationship between consumers’ knowledge on organic food production
and food safety, and gender (p<0.05). Male respondents provided evidence of higher level of
knowledge than female respondents based on % correct answers (p<0.05). The mean % correct
answers were: 62.0 ± 16.0 (female consumers); 69.0 ± 11.0 (male consumers). In the case of the
agri-enterprises, 73.3 % of employees demonstrated average to very good level of knowledge on these
issues. More than 80% of employees expressed agreement with the following attitude statements:
“farmers have a lack of knowledge on organic food production”; “regular inspections on farms are
primordial to ensure that farmers follow the implemented requirements”; “labelling of products is
essential to assure consumers that the product is truly organic”; “farmers should keep records of their
activities”. 73.3% of employees indicated that they agreed with the statement that “the government
provides facilities and incentives to promote the setting up of organic farms”. 86.7% of employees
stated that they disagreed or had a neutral opinion on the following statement: “Government policy is
not in favour of organic food production”. On the other hand, more that 80% of consumers gave
“agree” responses to the following attitude statements: “farmers have a lack of knowledge concerning
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organic food production”; “organic farming will increase in the forthcoming years”; “farmers should
keep records of their activities”; “labelling of products is essential to assure consumers that the
product is truly organic”. 64% and 54% of consumers provided a neutral response to the following
statements, respectively: “Government policy is not in favour of organic food production”; “the
government provides facilities and incentives to promote the setting up of organic farms”. This study
contributes to enhance the existing body of knowledge and generates valid inputs for education and
training on organic production and food safety in Mauritius.
Keywords: Organic Food Production, Food Safety, Knowledge, Attitude, Consumers
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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.
Based on results obtained during previous Mark-Release-Recapture studies conducted in Panchvati, it
was estimated that 60 000 sterile Ae. albopictus males would need to be released in the village on a
weekly basis to effectively reduce the incidence of its wild. To achieve this weekly sterile male
production, this study investigated techniques and equipment for the rearing and sex separation of the
species on a large-scale basis.
Sieves of two different size-aperture (1.25 and 1.4 mm) were used to sex-separate Ae. albopictus
pupae and a technology developed by the FAO/IAEA (henceforth referred to as the ‘IAEA unit’), was
investigated to mass rear Ae. albopictus larvae within the local set-up. A larval diet used by the IAEA
(i.e., the IAEA diet) as well as two locally-available potential substitutes (henceforth referred to as
‘AB’ and ‘AY’ diets), were investigated. The AB diet (consisting of 80 % Aquatro Tilapia Pre
GrowerTM and 20 % bovine liver powder) which is 2.3 times cheaper and more readily available than
the IAEA diet, was found to be the most suitable diet for the large-scale rearing of the species.
Larval density was also an important factor impacting male harvesting rate. At a density of 7000, 10
000 and 13 000 larvae per tray of the IAEA unit, no significant density-dependent effect was noted on
the proportion of male pupae recovered and on the percentage of female contamination among the
male pupae harvested. However, at a higher larval density (i.e. when 16 000 larvae were reared per
tray), a significant decrease in the proportion of male recovered with an important presence of females
among the latter was noted. Larvae did not develop synchronously at that density and accumulation of
larval food, a distinctive white bacterial film as well as an important larval mortality were observed in
the trays.
Considering the fact that at a density of 13 000 larvae per tray, mean recovery rate of male pupae was
21.3 % of the total number of newly hatched larvae, approximately 300 000 larvae would hence need
to be reared on a weekly basis in 23 trays of an IAEA unit in order to meet the targeted production of
60 000 sterile males per week. This is logistically feasible within the infrastructural set-up of the
Vector Biology and Control Division laboratory (Ministry of Health and Quality of Life, Curepipe).
Furthermore, although the percentage of female contamination among the males collected was low
(2.6 ± 0.4 % females), female will be manually removed from the cages before the release of the adult
sterile males in the field.
Keywords: Aedes albopictus, Sterile Insect Technique, Mass rearing
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Optimising Yield of Locally Commercial Onion through the Application of Local and Imported
Bio Fertilisers
Appanah M. F. A.*, Chooneea M.¹, Boodia N.¹ and Cotry K.²
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Abstract:
Sustainable crop production focuses mainly on the development of safe food products, the
protection of the environment and public health, provided it is economically profitable and
socially acceptable. The introduction of biofertilisers on the local market can decrease the
dependency on commercial agrochemicals and can potentially help in alleviating soil degradation
and increasing the micro flora and micro fauna of the soil. The overall aim of this study was to
evaluate the effects of these microbial inoculants of two different origins on soil fertility and the
yield and quality of bulb onions.
A Randomised Block Design (3 x 6) experiment with treatment T1: inorganic fertilisers + Local
Biofertiliser, T2: inorganic fertiliser + Imported Biofertiliser and T3: Inorganic fertiliser only,
was carried out at Medine Limited, Bambous, to evaluate the effects of the two biofertilisers on
onion (Allium cepa) variety ‘Francia’ from August 2017 to December 2017. Before planting, the
entire industrial field area was provided with 400 Kg/ha of inorganic fertilisers (13:13:20:2).
Then, local and imported biofertilisers were applied at a rate of 1.5 L/ha and 2 L/ha respectively
at two specific points in time namely at first leaf stage and at cotyledon fall stage. During the
production cycle, different techniques like crop rotation and manual de-weeding were used to
mitigate the phenomenon of pests and diseases incidence and weeds propagation. Soil and plant
representative samples were collected at six different crop stages (before planting up to post
harvest) for each plot area and were analysed and assessed respectively. At the end of the crop
cycle (after curing), the total bulb yield was recorded for each plot area for each treatment and the
bulb quality analysed.
Imported biofertiliser strains (T2) produced the greatest plant height, plant moisture content, and
macronutrient content in the plant tissues, compared to the local strains (T1). Chemically, more
chlorophyll a and b contents were recorded with T2 (1.45 ± 0.05 μg/mL; 0.67 ± 0.1 μg/mL) as
compared to the T1 (1.08 ± 0.09 μg/mL; 0.39 ± 0.05 μg/mL) at bulb formation stage. In the soil,
the imported biofertiliser expressed highest potential in the pH and electrical conductivity results,
which are duly related to nutrient availability and the soil health. Highest soil nitrogen-potassium
content was also recorded with the imported mix, which is an indicator of effective soil
enrichment. The results showed that after the curing process, the imported strains, local strains
and the control produced an average yield of 111 t/ha, 77 t/ ha and 45 t/ha respectively.
Imported microbial strains had shown a better performance in terms of bulb yield production and
soil enrichment. A considerable yield increase has been achieved with both biofertilisers; though
optimal bulb size and bulb weight were not attained due to off-season onion production.
Sustainable approaches to crop production in this study included the proper management of the
irrigation system, field crop rotation and environmental factors consideration. Extreme
environmental conditions can significantly impact on the plant growth and bulb yield, especially
during critical stages. Furthermore, plant spacing, and plant density are important in determining
the bulb quality (size) and quantity. And finally, early leaf development and maintained
throughout the crop cycle helped to achieve better yield. Throughout the experiment, these
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aspects were considered, and all agronomic practices were carried out in an efficient and timely
manner to obtain a more cost-effective output.
Keywords: Biofertilisers, Allium cepa, ‘Francia’, Sustainable Agriculture
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Antifouling Activity of Macroalgae and Seagrass Species from Mauritian Waters
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Abstract:
Marine biofouling is the undesirable growth of organisms on submerged surfaces in the sea.
Biofouling is ubiquitous in the marine environment and is a major problem for the shipping industry.
Growth of organisms on a vessel hull increases frictional drag which reduces ship speed or requires
increased power and fuel consumption to maintain speed. Slime films alone can impart powering
penalties of 21%, with heavy calcareous biofouling increasing this penalty to 86%. Traditional
antibiofouling paints, such as Tin-based paints/coatings, used by the shipping industry, contain high
concentrations of heavy metals, e.g. copper and zinc, in combination with booster biocides such as
Irgarol, Diuron. As concerns have been expressed about the environmental loading and effects of these
alternatives, non-toxic or environmentally benign alternatives to control surface colonisation are
desirable. One suggested route is to exploit natural defences utilised by marine organisms against
epibionts, specifically, natural marine product antifoulants. Marine organisms have usually been
viewed as sources of compounds with interesting and useful biological activities, in particular with the
ability to inhibit attachment, settlement, or growth of various marine organisms, i.e. with antifouling
(AF) activity. Many marine organisms do not present, a priori, any physical or mechanical means of
defence against possible colonisers, or predators, but nevertheless resist overgrowth by epibionts.
While some seaweeds and seagrasses are heavily fouled, other species in the same habitat are rarely
epiphytised indicating the presence of antifouling or allelopathy mechanisms. Marine organisms,
especially marine floras, have recently emerged as prolific reservoirs of novel active compounds with
interesting antifouling properties. Despite Mauritius being recognised as a hotspot of diversity for
marine organisms in the Western Indian Ocean, no research has been carried out in Mauritius so far
into the potential antifouling properties of species local to this area. In this vein, this study investigated
the in vitro antifouling activity of five macroalgae species (Ulva lactuna, Graciliaria salicornia,
Turbinaria ornata, Sargassum obovatum, Padina Pavonica) and two seagrass species (Syringodium
isoetifolium, Thalassodendron ciliatum) collected around Mauritius, with the aim to identifying
bioactive molecules with promising potential in the development of novel antifouling paints.
Taxonomic identification of collected samples was performed via morphological analyses and DNA
barcoding. Macroalgae and seagrass extracts were tested against a panel of ten micro- and macrofouling species (Chlorella singularis, Chlorella volutes, Chlorella sp., Amphora coffeaeformis,
Nostoc commune, Trentepohlia odorata, Stichococcus bacillaris, Klebsormidium flaccidum,
Navicula pelliculosa, Chlorella emersonii var. globosa) involved in biofouling of ships in subtropical
regions and that are routinely used in biocide. Results showed that crude ethanolic extracts from
Padina Pavonica and Thalassodendron ciliatum displayed the broadest biocide activity with minimum
inhibitory concentration (MIC) ranging from 10 to 100 μg/ml. This is the first report on the
antifouling activity of Padina Pavonica and Thalassodendron ciliatum from Mauritius waters.
Overall, these findings suggest that the antifouling properties of the tested samples extracts may
provide an environmental friendly alternative to manage biofouling. Current investigations are
ongoing to characterise compounds and/or molecules in these tested extracts that may have
commercial potential as antifoulants, in particular in the marine paint industry. In line with the
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national strategy of Mauritius to exploit sustainably its marine resources as one of the future drivers of
its economy, this study attempts to valorise the economic importance of macroalgae and seagrass,
while addressing a serious global environmental concern.
Keywords: Biofouling, Antifouling Paints, Macroalgae; Seagrass, Shipping Industry
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Abstract:
Biological data have benefited greatly from digital technologies in that they are now readily
available in public databases. Consequently, a specific research problem is increasingly
being addressed by database or multi-database search and data retrieval for the obtention of
the required dataset. This concerns investigations ranging from gene or genome analysis to
protein structural analysis. A typical docking-based virtual screening workflow for instance
involves querying and retrieving selected data from specialised databases like the RCSB
PDB [1] which stores protein 3D structural data, or UniProt KB [2] which stores protein
data. Indeed, docking-based virtual screening entails the availability of an experimentallysolved or computationally-modelled protein 3D structure. The identification of a suitable
protein drug target can prove to be a cumbersome task, particularly if novel targets are being
sought. Likewise, inter-species gene comparisons in a molecular evolutionary study, or
multiple sequence alignments, need formatted data present in sequence databases. For all
these purposes, the obtention of interconnected data from a number of different databases
can be bothersome.
We present TAGOPSIN, a command line application written in Java, for the rapid and
efficient retrieval of selected data from seven of the most popular public biological
databases. They are as follows: NCBI Taxonomy [3], NCBI RefSeq [4], UniProt KB, Gene
Ontology [5], Pfam [6], EBI SIFTS [7] and RCSB PDB. The data retrieved are gathered in
the database management system PostgreSQL [8] which constitutes a single local repository
for utilisation on a user-defined basis. Thus manipulation of interconnected data is more
convenient and multi-database queries are avoided since the program integrates different
databases.
TAGOPSIN is the acronym for TAxonomy, Gene, Ontology, Protein, Structure INtegrated. It
uses an object-oriented approach to biology in which organism, genome, gene, protein, gene
ontology, protein domain family and protein 3D structure are represented as real-world
objects. Accordingly, it retrieves selected data from their respective FTP or HTTP servers,
namely NCBI Taxonomy, NCBI Nucleotide, UniProt KB, Gene Ontology, Pfam and EBI
SIFTS / RCSB PDB.
The program was tested on a Unix operating system with Mycobacterium tuberculosis and
Streptococcus pneumoniae as model organisms. About 3,300 strains of interest were
obtained, of which 304 curated and annotated genomes. These genomes allowed the retrieval
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of over 1 million protein-coding nucleotide sequences. In addition, a total of 6,018 protein
entries from the SwissProt subset of UniProt KB were identified in the dataset, which
represented 2,105 protein domain families from the Pfam database and 1,913 protein 3D
structures from the RCSB PDB. The number of gene ontology terms for both organisms
combined amounted to 4,371. Currently, the program is being tested with other prokaryotic
organisms. So far, a query with Escherichia coli has given 3,357 strains and 749 RefSeq
genomes.
Overall, TAGOPSIN demonstrates efficient retrieval of a specific dataset for any prokaryotic
organism within its scope. By using a relational data model and combining all data in a
single local repository, comparative analyses of protein-coding genes as well as
identification of protein domains and/or 3D structures for investigations requiring such
entities (e.g. molecular docking) are facilitated.
Keywords: Bioinformatics, Data Mining, Database Management System, Object-Oriented
Biology, Program
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A Study on the Blue-Green Algae Population Density and Level of Potential Cyanotoxin and
Pesticide Residues in La Ferme Impounding Reservoir
Ballah M.*, Bhoyroo V. and Neetoo H.
Department of Agricultural and Food Sciences, Faculty of Agriculture, University of Mauritius,
Réduit, Mauritius
*

Corresponding author Email: soudesh19@gmail.com

Abstract:
Background: Water supply from La Ferme impounding reservoir is intended for irrigation of crop
plantations and livestock consumption in farms located in the Black River district of Mauritius.
However, there is a concern that the reservoir water is potentially befouled by anthropogenic activities
within the catchment area. Nutrients from croplands, pollutants from a nearby solid waste transfer
station, as well as wastes from surrounding animal and fish farms are suspected to leach into La Ferme
reservoir. It is also suspected that the high altitude feeder canal Trianon Grosses Roches is exposed to
nutrient pollution as it flows in close proximity to residential and industrial zones. The loading of
nutrients in La Ferme could favour the growth of toxin-producing microalgae which can eventually
jeopardize human and animal health.
Aim of the Study: The aim of this research was therefore to carry out an assessment of the
vulnerability of La Ferme impounding reservoir to eutrophication and contamination by pesticide
residues.
Methodology: This study examined the microbial safety and quality of water from La Ferme reservoir
and its three feeder rivers through an analysis of the level of contaminants (nutrients and pesticides),
blue-green algae cell count and cyanotoxin level during the period 2017-2018. Water was sampled
from the euphotic zone adjacent to the intake tower, three watercourses that discharge into La Ferme
during rainy (November - April) and dry (June - September) seasons. The enumeration and
identification of algae was performed by Phase Contrast microscopy while dissolved oxygen (DO) and
pH were determined by electrometric methods. Nutrient levels and total organic carbon (TOC) were
determined by instrumentation techniques while pesticides (viz. tebuthiuron) and toxin (viz.
Microcystin-LR) were analysed by ultra performance liquid chromatography (UPLC).
Result: During the overall study period, the mean cyanobacteria algal count and level of
orthophosphate and nitrate in the lake were 189,061 cells/mL, 0.12 and 0.61 mg/L respectively. A
population density of cyanobacteria exceeding 100,000 cells/ml of water can have a long-term
deleterious effect on health (WHO, 2002). The mean level of orthophosphate and nitrate in lake water
was found to be significantly higher (P ≤ 0.05) during rainy seasons (0.13 and 1.2 mg/L respectively)
compared to dry seasons (0.10 and 0.05 mg/L respectively). Annual mean orthophosphate and nitrate
loading from the feeding rivers reached up to 0.09 mg/L and 0.03 mg/L respectively. Orthophosphate
and nitrate level exceeding 0.005 mg/l and 0.03mg/l respectively can promote microalgal blooms in
lakes (Bellinger and Sigee, 2010). Residues of tebuthiuron were also detected in the reservoir water
with a mean concentration of 0.3 mg/L while the mean concentration of microcystin-LR was found to
be 0.4 mg/l. The United States Environment Protection Agency (2018) recommends a lifetime health
advisory level of 500 micrograms per litre for tebuthiuron in drinking water. The World Health
Organisation’s guidelines (2002) recommend that the concentration of total microcystins in drinking
water not exceed 1.0 micrograms per litre.
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Conclusion: This study indicated the potential eutrophic status of La Ferme reservoir and detected the
presence of pesticide contaminant and cyanotoxin in its watersheds. Such pollutants could
compromise the ecological integrity of the reservoir and negatively impact the sustainable use of this
natural resource. Empirical data gathered from this study can assist in the development of guidelines
for monitoring raw water quality of our inland water bodies and also inform future action plans for
restoration and conservation of the same.
Keywords: La Ferme, Reservoir, Nutrient, Eutrophication, Toxin, Pesticide
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Abstract:

Stevia is a herbal sweetener utilized as a sugar substitute and originates from Stevia
rebaudiana, a small shrub belonging to family Asteraceae. Stevia rebaudiana produces large
amount of non-nutritive ent-kaurene diterpenoid glucosides in the leaves which is responsible
for the sweet taste which is 300 times sweeter than sucrose. The chemical compound obtained
from stevia is considered to be the best alternative source of sugar especially for diabetic
patients. Stevia can become a potential and renewable raw material in the food market
because the increase in the number of diabetic and health conscious individual boost up the
international market of high quality stevia leaves which is a non-caloric natural sugar.
Climatic factors affect the quantity of yield. This study focused on the most efficient
propagation methods for Stevia rebaudiana and adaptation of this plant to four agro-climatic
conditions. The field studies were conducted from September 2017 to March 2018 at the
University of Mauritius Farm Le Réduit, Poste de Flacq, Tamarin and Goodlands. Two
propagation techniques were used that is seeds (sexual propagation) and cuttings (asexual
propagation). The experimental trial for seeds propagation was performed using a Completely
Randomized Design (CRD) with two replications. For asexual propagation the juveniles
plants were all grown in a standardized potting mixture. These plants ( n≥30) were then
grown at 4 different regions of Mauritius: Goodlands (North), Poste de Flacq (East), Reduit
(Centre) and Tamarin (West). The whole experiment consisted of 120 Stevia plants which
were divided into 4 batches of 30 plants. The 4 treatments of the investigation were directed
in CRD with thirty replications. Growth was assessed through number of leaves, plant height,
number of Auxiliary buds, fresh weight and dry weight. Samplings were taken from each
region to compare the total fresh plant mass. Two different surveys were conducted (1) to
define the sweeteners present in the Mauritian market (2) to assess the consumers’
perceptions on their choice of sweeteners. All information was subjected to analysis of
variance (ANOVA) to decide critical contrasts and examination of mean at significance level
of 5%. The analysis was done using Microsoft EXCEL® 2009 and MINITAB® 16. The
General Linear Model ANOVA was used to find the differences between fresh weight of
leaves for different location. Unless stated otherwise, the significant differences were defined
at p< 0.05. Statistically, significant interactions were observed for the fresh weight of leaves
between the means of locations (p<0.05).
Results revealed that stem cutting was the most efficient and cost-effective method to
propagate Stevia for small entrepreneurs. The growth of Stevia was better in the East and
North of Mauritius evidenced by higher yields in fresh weight and dry weight of leaves. The
main constraints for organic culture of Stevia are control of pests such as snails, insects
(mildew) and dark leaf spots caused by fungi. The market survey revealed that Stevia based
products are available in hypermarkets and medical shops mostly. The low calorific value of
Stevia made it popular among Mauritian consumers and was mostly bought by health
conscious people.
Keywords: Stevia rebaudiana, Herbal Sweetener, Non-caloric, Asexual Propagation, Standardized
potting mixture, Organic culture.
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A cuBLAS-based Parallel FX Correlator for Radio Interferometry
N. Ragoomundun1* and G. K. Beeharry1
1

Department of Physics, Faculty of Science, University of Mauritius, Réduit, Mauritius
*

Corresponding Author. E-mail: nitish.ragoomundun5@umail.uom.ac.mu

Abstract:
Radio interferometry is the synthesis imaging of the sky from radio signals captured using numerous
small elements scattered on the ground. The analogue signal is digitised and the processing of these
signals is done in the digital domain. Depending on the number of elements in the array and the
digitisation frequency, the amount of data to be processed can be very large. It is unfeasible to store
this amount of data in its raw format, so the processing pipeline needs to reduce this data in real time.
This represents an extremely high processing rate and throughput. For this purpose, parallel processing
is being applied to the problem. Radio astronomy is inherently parallel. Signals can be processed in the
frequency domain. Every frequency channel is actually processed independently. Therefore solutions
involving FPGA's and GPUs are becoming prevalent.
A low-frequency array is being developed to observe the Deuterium hyperfine line. It will work at a
central frequency of 327.4 MHz with a bandwidth of 250 kHz. Data acquisition will be done with the
CASPER SNAP board, which is FPGA-based. One board can digitise signals from 12 antennas. The
FPGA will pre-filter the digital streams in parallel and send the data, over network, to a central
processing node equipped with a GPU. The telescope will be used to determine the total power of the
Deuterium emission, and it will also be used as an interferometer for imaging the radio sky. The latter
purpose will be an opportunity for us to develop an interferometric imaging pipeline on a parallel
platform. For this purpose a custom FX correlator has been designed so that the total power as well as
the complex visibilities for every baseline are calculated.
The F-engine of the correlator is implemented as a GPU polyphase filterbank (PFB). The GPU applies
an FIR filter to every stream of data in parallel, and then performs a Fast Fourier transform. The fastest
algorithm for the PFB achieves an input data rate of 39.9 GiB/s. Actually two versions of the X-engine
were developed. In a first instance, several strategies for a custom parallel X-engine were tested. The
fastest algorithm involved tiling of data in shared memory to optimise for performance. The maximum
throughput depends on the number of elements in the array. Then, a second implementation involved
the Nvidia cuBLAS library. Correlation in the frequency domain is the multiplication of matrices
holding the complex data samples from every element in the array. The multiplication is done
independently in each frequency channel. So, we used a routine from cuBLAS which can multiply
complex matrices in large batches in parallel. The only issue was that the data had to be arranged in
large arrays in a pre-defined format. A custom kernel was implemented to re-arrange the data coming
from the F-engine so that the cuBLAS kernel can use the data safely.
A serial algorithm implemented on a 7th generation Core-i7 PC was used in order to compare speed
ups obtained for the parallel algorithms. The gain in performance is higher for larger number of
elements in the array. The custom X-engine achieved speed ups of around 2700 for higher than 300
elements array. For this number of elements the cuBLAS X-engine achieved speedups of around
20,000. For arrays containing elements fewer than 30 the custom X-engine is actually faster. However
for higher number of elements the cuBLAS-based X-engine performs better. The peak performance
for the latter occurs when the number of elements ranges from 200 to 350. In this range, the cuBLAS
X-engine is faster than the custom X-engine by about 6 times. Adding together the F and X engines,
the total data input rate achievable is around 39 GiB/s. For a low-frequency array working with a
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relatively short bandwidth, this compute capability ensures that real-time processing of data is
possible.
Keywords: Radio Astronomy, Correlation, Correlator, PFB, GPU, DSP, Deuterium Telescope
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Abstract:
The economic and environmental benefits associated with the generation of electricity from renewable
energy sources has inveigled many countries around the globe to resort and adopt greener alternatives
to fossil fuel usage. The Small Island Developing State (SIDS) of Mauritius relies heavily on fossil
fuel imports to satisfy the energy requirements of its population. During the past decade, renewable
energy sources have been incorporated in the energy mix of Mauritius with the objective of phasing
out progressively the reliance on coal and fossil fuel oil. Urged by policies to address climate change
at the national and international levels, the government is committed to promote sustainable
development, with emphasis on reducing greenhouse gas emissions. Owing to the high solar resource
potential, major investments have been made to increase the number of solar PV power plants on the
island in addition to providing assistance to low income households in the form of grants for the
installment of solar water heaters. Consequently, it is of absolute necessity to locate regions on the
island for the efficient implementation of PV facilities.
In this study, a multi-criteria GIS modelling approach was used to identify optimum sites for PV
development. Legal, social, technical, economic, environmental and cultural factors were taken into
account by considering world heritage sites, climatological factors, touristic sites, vegetation protected
areas and religious places, respectively. Additional factors such as the slope of the land, shading
effects, proximity to road and grid transmission networks were also included in the list of criteria
influencing the PV output criteria. The various factors were mapped on the GIS platform and assigned
a weightage depending on their relative influence on the PV output criteria. A combinatorial approach
was then resorted in order to create a single raster layer having an index-based, dictating the optimum
sites for the construction of PV facilities. The resulting map gave an indication of the most suitable
regions for the placement of PV solar panels.
The higher solar PV potential of the northern region districts of Pamplemousses and Riviere du
Rampart was revealed. The promising microclimate systems prevailing in these regions give rise to the
appropriate levels of temperature, solar radiation and sunshine duration for the construction of PV
facilities. Results indicate that much of the precipitation occurring on the south-eastern flanks of the
central plateau and caused by forced advection due to the topographic relief, of unsaturated humid
oceanic air carried by the South East Trade Wind, results in lower PV potential on the southern and
eastern regions of the island. A spatio-temporal analysis was conducted and concluded that the most
promising month for solar PV potential on spatial scales was observed to be October. However,
irrespective of the month of the year, modelling of the PV resource potential of Mauritius gave an
indication of the propitious nature of the northern plains.
The study is expected to provide important information to relevant authorities and other stakeholders
pertaining to the suitability of sites for the construction of solar PV power plants or other PV related
facilities.
Keywords: Solar Energy, PV resource potential, GIS Modelling, Site suitability analysis, Mauritius
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Abstract
Diabetes is a global emergency, with 257,442 cases in Mauritius. Due to low concentration of
epidermal growth factors, non-healing foot wounds of diabetics often develop into chronic foot ulcers,
which amalgamate in treatment failures, lower limb amputation, reduced quality of life and eventually
premature death. The identity of the bacterial flora associated with foot wounds among diabetic
patients in Mauritius is largely unknown and it is widely reported that many bacterial pathogens have
developed resistance to commonly used synthetic antibiotics. There is a need to find alternative
antibiotics from natural sources in an effort to better treat to our growing diabetic population. This
study aims at isolating and identifying bacterial pathogens from diabetic foot wounds. The
susceptibility of these pathogens towards fungal endophytes isolated from commonly grown medicinal
plants was also explored using standard protocols. Patients diagnosed with diabetes and foot ulcers,
attending foot care centers for regular dressing were selected. Ulcer sites were cleaned to get rid of
surface colonizers and debridement of devitalized tissue was also done where necessary, before
sample was collected using Amies Transport medium swabs. Types of wound included: Superficial
ulcer (n=6), deep to tendon bone/ ligament (n=20), gangrene of toes/ forefoot (n=50) and gangrene of
entire foot (n= 24). Plant parts of Curcuma longa, Allium sativum, Ocimum tenuiflorum, Azadirachta
indica, Carica papaya, Morinda citrifolia, Apium graveolens and Momordica charantia were
collected, screened for fungal endophytes which were examined morphologically, cultured and later
used for further antibacterial assays. Bacterial isolates recovered from wounds were identified through
gram staining, culture methods on Cystine lactose electrolyte deficient (CLED) agar, Sheep blood
agar, Chocolate agar and anaerobic blood agar and Bruker MALDI Biotyper, and based on MALDITOF mass spectrometry. Disc diffusion technique, the Kirby- Bauer test was conducted on Mueller
hinton agar plates. Antimicrobial sensitivity pattern of common antibiotics (Amikacin (Ak 30),
Tazobactam (TZP 110), Meropenem (MEM 10) Ceftriaxone (CRO 30), Imipenem (IPM 10), Colistin
(CT 10), Ciprofloxacin (CIP 5), Gentamicin (CN 10), Cephazelin (KZ 30), Sulphamethoxazole/
Trimethoprim (SXT 25), Amoxycillin (AMC 30), Ceftazidime (CAZ 30), Ampicillin (AMP 10) and
Cefotaxime (CTX 30)) in combination with fungal extracts were evaluated. The Minimum inhibitory
concentration (MIC) was also determined. 11 fungal endophytes were obtained from Momordica
charantia (leaves and fruit), 6 from Azadirachta indica leaves while Curcuma longa yielded 1 fungal
endophyte. 216 bacterial species were isolated from 100 respondents. 28 different bacterial isolates
(64.28% gram negative and 35.71% gram positive) could be identified while 15 samples were left
unidentified. Proteus hauseri (n=13), Proteus mirabilis (n=17), Enterococcus faecalis (n=11),
Escherichia coli (n=14), Staphylococcus aureus (n=18), Staphylococcus epidermidis (n=6),
Staphylococcus sciuri (n=4), Staphylococcus capitis (n=3), Staphylococcus warneri (n=5), Klebsiella
pneumoniae (n=8), Providencia stuartii (n=9), Acinetobacter baumanii (n=16), Acinetobacter
radioresistens (n=1), Corynebacterium striatum (n=3), Serratia marcescens (n=1), Neisseria
flasvescens (n=1), Micrococcus luteus (n=3) could be inhibited by several of the cultured fungal
isolates, which behaved as antibiotics. The sensitivity analysis of Enterococcus avium (n=2),
Klebsiella oxytoca (n=5), Proteus penneri (n=3), Enterobacter aerogenes (n=5), Proteus vulgaris
(n=5), Enterobacter chloacae (n=3), Enterobacter asburiae (n=3), Morganella morganii (n=12),
Citobacter koseri (n=3), Pseudomonas aeruginosa (n=22), Staphylococcus haemolyticus (n=5) was
inefficacious. Staphylococcus aureus was the most sensitive isolated pathogen as this bacterial species
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could be inhibited by 11 different fungal endophytes. The findings can be helpful in the discovery of
novel antibiotics from fungal endophytes as a promising substitute in the pharmaceutical industry.
Keywords: Diabetes, antimicrobial resistance, Staphylococcus aureus, Fungal Endophytes,
Antibiotics
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Abstract:
Bestowed with a rich floral diversity and singularity, the tropical island of Mauritius is home to
several exotic and endemic plant species. Indeed, given the diverse number of plant species flourishing
over the island due to its volcanic origin, Mauritius was distinguished as a center for plant diversity by
the International Union for Conservation of Nature. Altogether, 58 distinct families accounting to a
total of 711 plant species are known to reside over the island among which 246 plant species are
endemic. Since the first settlement of man over the island more than 300 years ago, the local
inhabitants have been in proximity with nature and have exploited natural resources, particularly
plants as a major source of medicine to assuage suffering emanating from a wide range of minor to
chronic ailment conditions. Over the years, sufficient experience surrounding the medicinal use of
plant species has been gathered by the local inhabitants through trial and error as well as the sharing of
traditional knowledge from one generation to the other. Such valuable knowledge has been preserved
since the first documentation in 1864. Nonetheless, there is no single compilation of plant species
employed from the first to the last documentation. In addition, no comparative study has been
conducted to highlight plant species which are still being employed extensively. This review therefore
endeavors to document medicinal plant species reported since the first establishment of man over the
island alongside highlighting plant species deserving due attention regarding the evaluation of their
pharmacological potential. To execute the study, major scientific databases were browsed such as
Google Scholar, PubMed, Science Direct, Scopus as well as the University of Mauritius Library to
conduct a systematic literature search to identify all articles and published books related to the use of
plant species as a source of medicine in Mauritius since the first documentation. The first search from
all scientific databases explored resulted in the generation of 35,110 articles. Following this first
generalized search, two more steps were executed to sort and select the searched articles based on the
set criteria. The first step focused on the titles of the article and then their abstracts. The second step
focused on the entire manuscript. The final step enabled the selection of 34 articles to form part of the
study. Following this comprehensive data mining process, 561 plant species were found to have been
used and/or still being used for the prophylaxis, management and/or cure of an innumerable number of
human ailments. Interestingly, the traditional uses of plant species such as Gomphocarpus fruticosus
(L.) W.T. Aiton, Gomphocarpus physocarpus E. Mey, Paederia foetida L., Ravenala
madagascariensis Sonn., and Wikstroemia indica (L.) C.A. Mey. have been maintained over the years
with noticeable use value (UV). In furtherance, other plant species employed locally (Launaea
sarmentosa (Willd.) Sch.Bip. ex Kuntze, Grangeria borbonica Lam., Adiantum rhizophorum Schrad.,
Antirhea borbonica J.F.Gmel., Ageratina riparia (Regel) R.M. King et H. Robinson, Cnestis glabra
Lam., Artemisia verlotiorum Lamotte and Aleurites fordii Hemsl.) also deserve to be evaluated
pharmacologically by the scientific community. Similarly, numerous endemic and indigenous plant
species (Agarista salicifolia (Lam.) G. Don, Asparagus umbellulatus Bresler, Jumellea fragrans
(Thouars) Schltr, Gymnosporia pyria (Willemet) Jordaan, Mimusops maxima (Poiret) Vaughan,
Tambourissa quadrifida Sonnerat and Pittosporum senacia Putt. subsp. senacia) are significant
candidates for the conductance of in vitro, in vivo and in silico studies. Notably, studies focusing on
the safety profile of medicinal plants is also warranted to minimize the risk of side effects, adverse
events as well as the occurrence of herb-drug interactions among local inhabitants.
Keywords: Mauritius, Ethnobotany, Endangered Species, Drug Discovery, Safety
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Abstract:
Chronic Kidney Disease (CKD) is the third most common cause of death and disability in Mauritius.
Approximately 1,250 patients are currently on dialysis. In a small study performed on 45 patients in
2003 in Mauritius, the overall health-related quality of life (HRQoL) of End-Stage Renal Disease
(ESRD) patients on haemodialysis was found to be poor. Since then, there has been an increase in the
number of patients on haemodialysis as universal dialysis treatment is available free of charge.
The aim of this study is to investigate on the status of HRQoL in dialysis patients at a major dialysis
centre in Mauritius.
This is a cross-sectional study carried out at AG Jeetoo Hospital which has one of the largest dialysis
centres in Mauritius. All patients attending for haemodialysis were included in the study. HRQoL
was assessed using a modified previously validated Kidney Disease Quality of Life (KDQOL-SF)
questionnaire. Information was collected following a face-to-face interview with the patient. Data was
analysed using descriptive statistics features of IBM SPSS Version 24 software.
A total of 130 patients were included in the study. 55% of patients were male. The mean age of the
study population was 58.53 ±12.58 years. 50% of the people (65 patients) interviewed were retired,
10.8% (14 patients) were disabled, 16.9% (22 patients) were working either full-time or part-time and
the remaining (29 patients) could not work due to their kidney disease. 61.5% of the patients (80
patients) earned less than Rs7, 000 which is the minimal wage requirement. Co-morbid diabetes and
hypertension accounted for more than 50% of the cases followed by uncontrolled hypertension
(27.7%) and diabetes mellitus (7.7%) respectively. The majority of patients (61.8 % of patients, i.e.,
80 patients) were most bothered with fatigue experienced after a dialysis session. Then during the
week the symptoms they found most bothersome were cramps (51.5%), muscle soreness (49.5%) and
dizziness (49.2 %). They were least disturbed with nausea (30%).
HR-QOL has been assessed on the following components: namely physical wellbeing, emotional
health, quality of social interaction and general health. Of the various components analysed, the
impact of kidney disease was more profound on the general health (r=0.565) and social interaction of
patients (r=0.452). The restricted social life was accounted to increased time spent on the
haemodialysis machine (91.5%), fatigue and emotional blues (82.3%) felt after a haemodialysis
session. The quality of sleep of patients was reported to be poor due to insomnia and increased sleep
awakening. This had a direct effect on their cognitive health (r=0.293) making them more irritable
(36.8%) and socially withdrawn (34.7%). The mental health of the patients was also affected by their
work status and income; working people had a better emotional health (r=0.054), most probably due to
their higher self-esteem and better standard of living. Work status, however, did not have any impact
on their general health (r = - 0.154). People with emotional support felt more enthusiastic and
energetic and had a better emotional health (r=0.362) than those poorly supported by their closed ones.
Socio-economic factors impact greatly on HRQoL of CKD patients on haemodialysis. A
multidisciplinary team approach should be endorsed for CKD patients, so that their individual needs
are met. Psychological support is crucial to boost the emotional health of patients. People with little
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or no personal support are potential candidates for psychological counselling sessions.
employment opportunity should be advocated for patients on haemodialysis.
Keywords: Chronic renal failure, Dialysis, Health-related quality of Life, Mauritius.

436

Equal

Research Week 2019
The Epidemiology of Congenital Heart Defects in Infants born to Diabetic Mothers
in 2016 at the SSRN Hospital
Y. Hosany1* and M. Manraj1
1

Department of Medicine, Faculty of Science, University of Mauritius, Réduit, Mauritius
Corresponding Author. E-mail: hosany.yahya@hotmail.co.uk

Abstract:
Prevalence of diabetes in women of child bearing age in Mauritius is quite alarming. Newborns of
diabetic mothers are recognized to have a higher incidence of congenital heart defects (CHD). Our
aim was to explore the prevalence, spectrum and the frequencies of congenital heart defects in
neonates of diabetic mothers.
We conducted a retrospective descriptive study on all live babies born from diabetic mothers at the
SSRN Hospital between 1st January to 31st December 2016. We used the hospital birth registry to
filter the diabetic mothers, and collected data concerning the mothers from their case files. Data on
infants with CHD was collected from the nearby Cardiac Centre in Pamplemousses to which the
babies had been referred for evaluation.
We identified 437 diabetic mothers out of 1736 who gave birth to live newborns at SSRNH in 2016,
where the percentage of delivery through cesarean section (52.17%) was higher than that through
normal vaginal (45.77%) and there was a small percentage (2.06%) were delivered through assisted
forceps delivery. Among these diabetic mothers, 97.25% had gestational diabetes (GDM); only 2.75%
had pre-gestational diabetes (all had type 2 diabetes). Most infants in our study born to diabetic
pregnant women had a normal birth weight (79.41%), were born at around 38 weeks of gestation
(59.95%). 82 out of 437 (18.8%) infants of diabetic mothers had a form of congenital heart
abnormality, where 47 (57.32%) of them were male and 35 (42.68%) were female. 52% of the 82
newborns had a single cardiac defect, 38% had two defects and 10% had more than 3 abnormalities
simultaneously. The most common CHD was Patent Ductus Arteriosus (PDA, 32.06%), followed by
Atrial Septal Defect (ASD, 25.19%), Patent Foramen Ovale (PFO, 12.98%) and Ventricular Septal
Defects (VSD, 12.21%). We identified a range of other congenital heart defects which had a lower
frequency including, Diabetic Hypertrophic Cardiomyopathy (HCM), Pulmonary Valve Stenosis
(PVS), Transposition of Great Arteries (TGA), Atrioventricular Septal Defects (AVSD), Coarctation
of Aorta (CoA), Tetralogy of Fallot (ToF), Truncus Arterisus (TA), and Hypoplastic Left Ventricle
(HLV).
437 (25.2%) of 1736 pregnant women who delivered at SSRN Hospital in 2016 were diabetic, mostly
affected by gestational diabetes. Infants born to these women were diagnosed with congenital heart
defects in 18.8% cases, which were mostly single cardiac defects (52%). Cyanotic CHD was found in
6 out of 82 infants affected (5%), including 3 TGA, 1 ToF, 1 TA and 1 HLV. Preconception glucose
level and proper metabolic control, intensive postconception glycemic management and prevention of
metabolic syndrome during pregnancy in women with pregestational diabetes have resulted in
significant lower rate of neonates born with congenital heart malformations. However glycemic
control alone is not sufficient to reduce the rate of CHD in infants born to mothers with GDM. Proper
glucose management during pregnancy of mothers with GDM is mandatory to prevent other
associated perinatal and postnatal complications.
Keywords: Congenital Heart Defect, Gestational Diabetes, Mauritius.
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Abstract:
Caesarean section (CS) rates have risen above recommended WHO rate required for its benefit to
decrease maternal and foetal mortality in the world during the past two decades including Mauritius.
Despite CS being an important obstetric surgery to save lives of mothers and neonates, it is being
unnecessarily used almost everywhere in the world and is having an adverse effect on maternal and
neonatal outcomes. Hence studies are needed to know the causes of this significant rise, given the
scarcity of information about this issue in Mauritius.
We started our study after obtaining ethical clearance from the National Ethics Committee of the
Ministry of Health and Quality of Life. We calculated the rate of CS and emergency CS (ECS) from
January 2016 to June 2016 that were performed in Dr A G Jeetoo Hospital. We analysed the
indications and immediate outcomes for ECS performed during that period of study. All ECS delivery
data which included the indications and the immediate outcomes of the procedure during the first half
of 2016 were noted from record books of the labour ward in Dr A G Jeetoo Hospital and the
corresponding maternal record files were retrieved from the records office in the Hospital. Only files
that were available were included in this study (51% of all ECS cases during period of study).
The rate of total CS and ECS in Dr A G Jeetoo hospital were 41% and 25% respectively out of all
deliveries occurring during the first half of 2016. From the 180 cases of ECS included in our study,
indications of ECS were mainly foetal distress which was divided in two (foetal distress with CTG
abnormalities (21.1%) and foetal distress with meconium stained liquor (13.3%)), other indications
were failed induction of labour (17.2%), previous CS in labour (15.6%) and failure to progress
(15.6%). Immediate maternal outcomes were satisfactory for 175 parturients while 5 were admitted in
critical care wards out of which 2 patients had pre-eclampsia and 2 epileptic patients who had an
episode of as indications for ECS. Immediate outcomes of neonate were satisfactory except for 1 stillborn.
It seems that most ECS in our study were performed for non-absolute indications of CS in order to
avoid medico legal repercussions due to complications which could have occurred had the procedure
not been carried out. However if international evidence-based guidelines were well followed along
with the availability of diagnostic tools such as fetal blood sampling and foetal scalp electrodes, the
chance for delivering by vaginal delivery would have been possible for most of these cases hence
decreasing the rate of ECS and subsequently the overall rate of CS in Dr A G Jeetoo Hospital towards
the recommended WHO rate.
Keywords: Rate of Emergency Caesarian Section, Indications, Outcomes, Dr A.G Jeetoo Hospital

438

Research Week 2019
Five Years of Suicide Mortality in Mauritian Adolescents and Young Adults:
Socioeconomic and Psychiatric Factors
O. T. Mangoo1*, G. Chinien1 and S. K. Gungadin2
1

Department of Medicine, Faculty of Science, University of Mauritius, Réduit, Mauritius
2
Chief Police Medical Officer, Mauritius
*

E-mail: oumme.mangoo@umail.uom.ac.mu

Abstract:
Suicide is a major cause of mortality worldwide. It is the second leading cause of death among 15-29
year old and the trend is on the increase. A number of factors have been identified as possible triggers
such as socio-economic realities, use of recreational drugs and availability of lethal means. The suicide
mortality rate for Mauritius for 2015 is 9.3 per 100 000 population (WHO, 2017). However, no study
has looked at suicide rates and its causes among young adults in Mauritius. It is important to know the
suicide risk profile for adolescents and young adults of Mauritius as it will help to advise future
prevention strategies.
The aims of this study are to investigate the suicide rates among adolescents and young adults in
Mauritius. Its relationship to demographics, mode of suicide and psychiatric illness will also be
characterised. This will provide an updated profile of the main risk factors for suicide in the young
people of Mauritius.
This is a 5-year retrospective study carried out over the period 2013 to 2017. Data was collected from
the database of the Police Medical Unit on all cases of suicide for the age-group 15-29. Attendance at
the psychiatric hospital was also recorded from the medical folders available. A questionnaire was
used to collect the following set of data: Demographics, ethnicity, mode of suicide and psychiatric
problems. Ethical clearance was obtained from the Ministry of Health and Quality of Life and the
University of Mauritius Department of Medicine Ethics committee.
197 cases of suicide were recorded for the age group 15 – 29 years old for the year 2013 to 2017.This
represents a suicide rate of 13 per 100000 population. Though the incidence stayed stable, there has
been a steady non-significant increase over the last 5 years peaking in 2017. 75% of the victims were
males. The most common cause of death was asphyxia due to hanging (77.2%), followed by poisoning
(16.2%).Gunshot injuries represented only 3.6% of all cases. Most of the suicide cases occurred in
rural areas (64.4%). Rodrigues had the lowest suicide rate at 2.5 per 100000 population. The cases
recorded showed that the Indian ethnic group was most affected by suicide (60.9%) than Creoles
(28.4%), Muslim (10.2%) and White (0.5%). Only 10% attended a psychiatric hospital. Among the
substances used, alcohol was more prevalent. There was no statistically significant correlation between
suicide rate and gender (r = 7.19, p = .126), mode of suicide (r = 8.64, p = .124), ethnicity (r = 3.11, p
= .375) and living in rural areas (r = 1.38, p = .240).
The suicide rate is higher among young adults compared to the general population making them a
vulnerable group to target for prevention programs. The suicide risk profile of young adults in the
Mauritian population is more likely to be males living in rural areas. Alcohol is the substance most
commonly used to facilitate this behavior. Hanging is the mode of suicide of choice. Limitations
encountered during the course of my data collection were the unavailability of toxicology reports and
psychiatric information.
Keywords: Suicide, Adolescents, Hanging, Rural Areas, Psychiatric Illness
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Abstract:
Diabetes mellitus is one of the most prevalent non-communicable diseases in the world, with
progressive target organ damage such as blindness, kidney failure and vascular disease, ultimately
leading to disability and significant burden on the healthcare system. Mauritius ranks second
worldwide with a prevalence of 25% among the adult population. Furthermore, in 2015, 33.4% of
patients had poor control of their blood glucose levels. Therefore it is timely to assess the level of
knowledge and perception of patient, which have an undeniable influence on self-management.
The main objectives are to evaluate the level of diabetes-related knowledge in Mauritian patients, to
assess their perception of the disease and whether knowledge impacts on self-care management.
190 diabetic patients following treatment in the NCD clinics affiliated to Dr AG Jeetoo hospital were
enrolled in the study. Face-to face interviews were carried out based on a previously validated
questionnaire. The latter consisted of four sections: general information, patient’s knowledge, patient’s
behavior and patient’s perception. Data was analyzed using the SPSS software.
The mean age of patients in the study was 48.2 ± 18.4 years. 60 % of the participants (n=114) were
female patients and 75.3% (n=143) had a positive family history of diabetes. After being diagnosed
with diabetes, 84.2% (n=160) had made changes in their diet and 54.7% (n=104) only had engaged in
physical exercise. Amongst those who did not make any dietary changes, 83.3% are not willing to
make any changes. Similarly, 62.7% of those who do not exercise, do not plan to increase their
physical activity. Furthermore, 28.9% (n=55) patients do not follow the drug regimen advised by their
treating doctor. 36.2% (n=108) patients of the study population had diabetes-related complications, of
which, heart disease, eye problems and foot infection were the most common. 97.4 % of the diabetic
participants agreed that complications could be prevented by following appropriate measures. While
58.9% were confident about managing their diabetes, 31.1% said that they were stressed.
In the study population, 36.3% (n=69) had type 1 diabetes and 63.7 % (n=121) had type 2 diabetes.
The mean knowledge score for type 1diabetes was 11.99 ± 1.88 out of 14, and that for type 2 diabetes
was 10.87 ± 1.51 out of 13. Independent t tests were carried out and there was a significant difference
in the scores (p value 0.0001, confidence interval 95%, α=0.05), with type 1 patients having a better
diabetes-related knowledge. There was also a significant difference in the means of knowledge score
between those who have diabetes-related complications and those who were healthy.
Logistic regression analysis showed no correlation between knowledge and the change of diet (p value
0.066, confidence interval 95%, α=0.05). There were negative significant correlations between
frequency of glucose monitoring (p value 0.0001, confidence interval 95%, α=0.01) and feet
examination at home (p value 0.026, confidence interval 95%, α=0.05) and attending an educational
program and the level of knowledge (p value 0.001, confidence interval 95%, α=0.01).There was no
relation between level of knowledge and exercise performance.
Diabetic patients especially those diagnosed with type 1 diabetes have a good level of diabetes-related
knowledge. However, this knowledge did not necessarily translate into more self-care behavior in the
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study population. A significant number did not engage in exercise and was non-compliant with their
medication. Education programs should be followed by regular monitoring in order to encourage
patients to alter their lifestyle. Several countries have implemented a community-based diabetic nurse
program in order to decrease the prevalence of diabetes. This study clearly demonstrates that
education program on its own is inadequate in the fight against diabetes.
Keywords: Diabetes mellitus, Disease Knowledge, Perception, Self-care behavior, Mauritius
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Abstract:
Teenage pregnancy is defined as girls between the ages of 13 to 19 years, becoming pregnant. Decades
ago, young childbearing was common with an early age of marriage. With empowerment and
urbanisation, high risk behaviors among youngsters became the new fashion; unprotected premarital
sex being one. The brunt of which led to an upsurge in teen pregnancies. Out of the total annual live
births in Mauritius, those from adolescent mothers rose from 9% in 2002 to 11% in 2011. Pregnancy
during adolescence is accompanied by difficulties attributed to biological and physiological
immaturity which predisposes the young mothers as well as their neonates to increased obstetrical
risks, without forgetting the psychological impact on their life. Therefore, there is an urgent need to
assess whether pregnancy in adolescence results in a favourable outcome or not and the complications
it entails.
The objectives of the study are to: estimate the incidence of teenage pregnancy reported at Dr. Jeetoo
and Victoria hospital for the year 2018, determine social background and high risk behaviors among
pregnant teenagers, record the maternal and obstetric outcomes of teenage pregnancy and analyse
characteristics of neonates upon a live birth.
A prospective cohort study was designed. All pregnant women between the ages of 13 and 19 years
attending Dr. Jeetoo and Victoria hospital between the 1st January 2018 and 31st December 2019 were
invited to participate in the study. A questionnaire was used to collect data from patients regarding
socio-economic status while all other information with regards to complications during pregnancy and
delivery were retrieved from the medical notes. Ethical clearance was obtained from the Ministry of
Health & Quality of Life. All data will be analysed using statistical computer software.
Interim data analysis of 84 participants revealed a mean age of 16.8 ± 1.30 years for the pregnant
women. Out of these 27% were married, 31% unmarried and 42% were living in cohabitation.
Concerning their high risk behaviours 27% claimed to be smokers while 7.1% consumed alcohol
regularly and 14% occasionally during pregnancy. Only 2 patients revealed the use of contraception.
Most women delivered at term, out of which 8.3% were by emergency caesarean sections. There were
2 stillbirths and 2 neonates had congenital anomalies.
Findings from the study will provide an insight on the status of teenage pregnancy and the risks
associated with early pregnancy in Mauritius. Teenage pregnancy remains an important public health
issue. Hence, more epidemiological and observational data can provide guidance for policy makers as
well as health care professionals to be better prepared for high risk pregnant age group. By end of the
research, we hope to present important sociodemographic risk factors for teenage pregnancy, which
can be useful in the design of campaigns and programmes against teenage pregnancy.
Keywords: Teenage Pregnancy, Incidence, Outcome, Maternal, Neonatal
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Abstract:
Since the commercialisation and widespread use of antibiotics, microorganisms such as bacteria have
developed resistance against the drugs designed to kill them. Development of resistance to antibiotics
is a natural and inevitable evolutionary outcome for bacteria, and consequently, within only the past
twenty years, the emergence of dangerous resistant strains has increased considerably. The slow
development of novel antibiotics is impacting on the therapeutic options for treatment of infections
caused by multidrug-resistant or extensively drug-resistant bacteria. Only three classes of antibiotics
with novel or different modes of action have been commercialised during the last three decades, and it
is feared that we may very soon find ourselves in a post-antibiotic era, where we no longer have
efficient drugs to combat bacterial infections. There is therefore an urgent need to promote research on
novel antibiotic activities for the future development of effective drugs. Extremophiles, particularly
halophilic microorganisms, have been at the centre of many drug development studies since their
metabolic adaptations may lead them to produce bioactive compounds with potent therapeutic
activities. Mangroves are salt-tolerant forest ecosystems confined to intertidal zones of sheltered
shores and host a wide variety of halophilic microorganisms that still remain to be explored as
potential sources for novel bioactive metabolites. The aim of this work is to characterise the
antibacterial metabolites from marine microbes isolated from the mangrove forests of Mauritius to
determine their potential as sources for novel drugs. Initial work consisted in analysing the mangal
sediment to determine the pH, salinity and nutrient status of the microbial habitat so as to develop an
optimised growth media for their isolation. The mangrove forests around the coast of Mauritius were
screened for their salinity following which four sites namely Site 1 (South east), Site 2 (North), Site 3
(North east) and Site 4 (South east), having a salinity ≥ 35ppt, were randomly selected to investigate
their pH and nutrient composition. Sediment samples were collected from the four sites and air dried
for further analysis. The salinity of the habitats was measured with a field refractometer and the pH of
the samples estimated using a pH meter in the laboratory. Macro- and micro-nutrients including
sodium, nitrogen, phosphorus, potassium, magnesium, calcium and sulphur were extracted using
standard extraction protocols. The levels of nutrients in the extracts were determined using atomic
absorption spectroscopy and colorimetric methods. The sediment pH for the four sites ranged between
7.0 – 8.0. In all four sites, sodium and sulphate were found to be the most prominent, followed by
calcium, magnesium and potassium. Nitrogen and phosphate were found at much lower
concentrations. Habitats with similar salinity, pH, and nutrient composition have been found to host
microorganisms of interest such as Salinibacter, Halobacteria, Halococcus, Streptomyces,
Marinococcus amongst others. These bacteria have been reported to secrete several classes of
bioactive compounds of medicinal significance namely alkaloids, benzene and cyclopentenone
derivatives, dilactones, macrolides, 2-pyranones, sesquiterpenes, salinosporamides, xiamycins and
indolocarbazoles. The isolated derivatives of these compounds exhibit a panoply of bioactivities such
as antibacterial, antiviral, antifungal, anti-inflammatory, anti-cancerous, anti-diabetic, as well as
inhibition of α-Glucosidase and Caspase-3. Preliminary results indicate that Mauritian mangrove
ecosystems could be promising sources of novel antibiotics.
Keywords: Antibiotic resistance, Halophilic microorganisms, Mangrove, Nutrients, Bioactive
compounds.
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Abstract:
One of the most important and urgent global challenges facing and endangering humankind today is
the rapid loss of biodiversity on which humans depend. This erosion of biodiversity is driven by often
accelerating and interacting anthropogenic activities and must be remedied to. This extinction crisis is
most acutely felt on oceanic islands, conferring to them the role of conservation laboratories for the
world beyond. Mauritius, one of the last oceanic islands to be colonized by humans and one of the
most ecologically damaged globally, presents an ideal setting to study drivers of species loss, because
its current state is reminiscent of what awaits most other islands worldwide as their human populations
and impacts on biodiversity continue to grow. Here, we used a fast declining endangered endemic
plant (Roussea simplex – Rousseaceae) as a model to explore drivers that may operate in endangering
the thousands of highly threatened island plants subjected to comparable situations.
Changes in Roussea’s population size, extent of occurrence and area of occupancy were documented
by collating all relevant information from published literature, herbarium specimens, personal
communications and surveys available since the 18th century. Vertebrate flower visitors were
systematically documented through camera trapping to identify nectar robbers, pollinators and
predators. Pollination experiments were done to determine seed set from xenogamy, geitonogamy,
autogamy and apomixis and vertebrate exclusion experiments were carried out to assess effectiveness
of various potential pollinators. The spatio-temporal variation in alien ant-disrupted pollination
mutualism was assessed by combining ant-baiting experiment with monitoring of flowers for ant
infestations in relation to flowers’ height above ground and Roussea plants’ height in relation to
various degrees of alien plant invasion in its habitat.
Roussea survives in nine high elevation sites with ca. 250 individuals. Its range halved since 1930s
relative to its maximum known distribution and it now qualifies as Endangered under the IUCN Red
List categories. Regarding vertebrate flower visitors, the endemic Mauritius Bulbul visits and
pollinates flowers most frequently, the two endemic Phelsuma geckos are also pollinators, the
endemic Grey and Olive White-eyes and the alien Red Whiskered Bulbul are nectar robbers while the
alien black rat and long tailed macaques mostly destroy flowers. Roussea is predominantly
xenogamous (N=2,656.8±480.2 seeds); the Mauritius Bulbul is the most effective pollinator due to its
high mobility and large bill enabling transfer of Roussea’s sticky pollen. Alien ants were found in only
6.4% of flowers. Mean frequency of infested ant baits and mean alien ant density per bait varied
seasonally and annually and dominated baits in lower half of 2 m above ground. Roussea found in well
preserved habitats were three times taller than in habitats invaded by alien plants.
Despite the rapid and extreme deforestation witnessed by Mauritius, Roussea’s population decline is
more linked to reduced habitat quality than decrease in habitat extent. Vertebrate flower visitors may
benefit or hinder Roussea’s sexual reproduction. Cross-pollination generated highest seed sets and the
Mauritius Bulbul mediates this interaction most efficiently given its wider home range compared to
the less mobile Phelsuma geckos. The severity of plant-gecko mutualism-disruption by alien ants
varies spatially and fluctuates temporally with seasons as well as between years and even over longer
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time span. Alien plant invasion increases mortality of host plants over which Roussea takes support
bringing it closer to the ground, which in turns elevates infestation of Roussea’s flowers by alien ants.
Alien plant invasion therefore amplifies deleterious impacts of alien ants.
This research exemplifies how certain island plant species may be relatively resistant to extensive
habitat destruction because they grow in areas that are typically spared by such activity (e.g. crater
rims). However such species can still undergo rapid decline despite overwhelming presence within
protected areas. This means that habitat protection alone is insufficient and managing the impacts of
threats on biotic ecological interactions is vital to stem the endangered plant’s decline. Consequently,
our study urges conservation managers to not only carry out more systematic documentation of the
species’ natural history using non-intrusive methods like camera trapping or more quantitative and
controlled experiment but equally incorporate a better understanding of the impacts of spatio-temporal
variation of threats in conservation strategies so as to unravel and address possible cascading effects to
devise more impactful island plant conservation management.
Keywords: Alien Species Impacts, Endangered Plant, Geographical Distribution, Oceanic Island,
Plant-Animal Interactions
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Abstract:
The prime objective of this study is to develop a flexible algorithm suitable for Exchange Traded Fund
(ETF) datasets from the Trade and Quote (TAQ) database of the NASDAQ exchange. ETF is a special
type of security that tracks stock index, commodities and other classes of assets in different markets.
ETFs from three different market capitalisations namely: large cap, mid cap and small cap are
considered. Most data are collected electronically and they often contain misleading or duplicate
observations and in some instances, there may be missing entries. Such scenarios arise due to various
reasons. One of them includes the overwhelming number of observations in the high frequency
datasets, sometimes even crossing one million entries per day, especially for actively-traded stocks.
Furthermore, the statistical characteristics of transaction-by-transaction data such as its asynchronous
nature, presence of an intraday seasonal pattern and the bid-ask bounce effect, only exacerbate the
challenge of obtaining precise and consistent data.
Errors in data reporting can be classified into two classes: human errors and computer errors. While
the latter occur due to technological faults and outages, the former include typing mistakes such as
decimal errors, transposition errors or creation of dummy data points for technical testing. Such errors
may also occur when trades are cancelled, replaced or reported in an out-of-sequence manner. More
errant data can also be obtained because securities are simultaneously traded across several exchanges.
Hence, it is vital to identify and remove (or replace) duplicate information and erroneous data points
which may bias the empirical analysis and research. The process of eliminating trading errors and
inconsistencies to enhance data quality is known as data cleaning or data scrubbing. It is a major
aspect of every high frequency data analysis and has been discussed by many. Filtering outliers is a
sensitive task. If the dataset is over-scrubbed, then its properties and dynamics are altered whereas if
the dataset is under-scrubbed, then the false and duplicate information will lead to ambiguous test
statistics.
The first step of data cleaning should be an inspection of a sample so as to gain an insight into the data
properties and recognise the inherent data quality problems. The procedure adopted to filter all the
ETF datasets is as follows; firstly, we delete data entries which lie outside official market hours and
have invalid transaction prices or quotes. Observations with negative spreads or spreads greater or
equal to 50 times the median spread of the trading day in consideration, are also eliminated. Prices
which lie outside the bounds ሾܾ݅݀ െ ʹ ݀ܽ݁ݎݏ כǡ ܽ ݇ݏ ʹ ݀ܽ݁ݎݏ כሿ or which are greater or equal to
5 times the median mid-quote of the trading day are removed. A split transaction occurs when the
volume of an order exceeds the maximum point of the first level of the limit order book. The
transaction is then recorded as several sub-transactions. Data users must handle split transactions, thus
the final part of the algorithm addressees split transactions such that they are replaced with one single
entry where the median price and quotes are used. In this study, data from large, mid and small caps
namely, S&P 500 (SPY), iShares Core S&P (IJH) and iShares Russell 2000 (IWM) are considered.
The maximum number of data entries in the listed datasets is approximately 13 million while the
minimum is around 1.7 million for each trading day. The cleaning procedure is applied so as to present
the datasets in the required format for modelling and analysis purposes. The main advantage of the
proposed algorithm is that unlike other available programs, the downloaded csv data files can be
directly cleaned without the need of converting them to other formats. Results show that by
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establishing appropriate thresholds for each market capitalisation group, the algorithm is suitable for
any type of dataset.
Keywords: High Frequency Data, Exchange Traded Funds, Data Cleaning, Data Filter, Market
Capitalisation
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Abstract:
The concentration of carbon dioxide in the atmosphere has increased from 280 μatm to 400 μatm since
the beginning of the industrial revolution in the 18th century. The major sink of carbon dioxide is the
oceans. With the increase in carbon dioxide levels in the atmosphere, there is more of the latter being
dissolved, forming carbonic acid. This weak acid lowers slightly the pH of the ocean leading to the
phenomenon of ocean acidification. Alkalinity is a measure of the buffering capacity of seawater and
it quantifies the amount of H+ that can be absorbed by the solution. Ocean acidification adversely
impacts on marine organisms, in particular to calcification process. In term of the ocean economy,
Mauritius will be seriously affected.
The purpose of this research work is to monitor pH and total alkalinity at Flic en Flac and sampling
was carried out over 2 seasons, winter (May 2018 –July 2018) and summer (March 2018- Avril 2018;
November 2018- February 2019).
pH determination was carried out using UV-VIS spectrophotometer. A known quantity of purified mcresol purple was added to seawater sample. The absorbance values were measured using a UV-VIS
spectrophotometer. The variation of pH was between 7.91 ± 0.02 and 8.02 ± 0.01 over the whole
period. However, it was observed that in winter, the mean pH was 8.00 ± 0.02 and in summer 7.96 ±
0.10. In comparison the iSAMI pH sensor gave a mean monthly value of 8.04 ± 0.34 in winter
whereas in summer 8.06 ± 0.02. Table 1 shows the mean monthly values of pH of both the measured
and from the iSAMI pH sensor, as follows:
Table 1: Comparison between measured pH and iSAMI pH
pH (spectrophotometric)
pH (iSAMI)
May-18
Jun-18
Jul-18

7.99 ± 0.02
8.01 ± 0.01
8.02 ± 0.01

May-18
Jun-18
Jul-18

8.037 ±0.022
8.070 ±0.050
8.000 ±0.331

The values of pH obtained from UV-VIS and iSAMI are almost similar to each other. T-tests analysis
was performed using mean monthly pH values for summer 2018 compared with winter 2018 and
summer 2019 compared with winter 2018. The results obtained for both scenarios were not significant
(summer 2018 / winter 2018: t stat -1.205, t-critical two-tail 2.776; summer 2019/winter 2018: t stat 7.609, t-critical two-tail 3.182).
The total alkalinity was determined using titrimetric analysis. The variation of alkalinity was between
2122.30 ± 23.50 μmol/L and 2773.33 ± 43.55 μmol/L over the 2 seasons. It was also observed that in
winter, the mean alkalinity was 2433.25 ± 5.30 μmol/L and in summer 2423.47 ± 136.58 μmol/L. ttests were carried out using mean monthly alkalinity data for summer 2018 compared with winter
2018 and summer 2019 compared with winter 2018. The results obtained for both scenarios were not
significant (summer 2018 / winter 2018: t stat -0.137, t-critical two-tail 3.182; summer 2019/winter
2018: t stat 0.440, t-critical two-tail 12.706).
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In general, the results of t-tests when not significant imply that the variation in pH and alkalinity is due
to only the carbonate and bicarbonate system.
Keywords: Research week, University of Mauritius, Ocean acidification
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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. The
32CA reaction has also found wide application towards various organic and natural products. This
presentation will focus on the use of theoretical methods to have an in-depth understanding of the
32CA reaction of phosphorus heterocycles at molecular level.
The 32CA reactions of pyrazinium-3-olates with methyl acrylate (MA) and methyl methacrylate
(MMA) were studied both experimentally and theoretically. Phosphorus containing heterocycles are
widely used as catalysts, potential drugs, dye-sensitised solar cells and polymers. However, there are
neither experimental nor theoretical studies of the phosphorus analogues of pyrazinium-3-olates. In
view of these, in continuation with previous work, we investigated the 32CA reaction of 1, 4diphosphorinium-3-olates with MA and methyl methacrylate MMA (see Scheme 1) using the
B3LYP/6-31G(d) method in the gas phase, tetrahydrofuran and acetonitrile as solvents.

Scheme 1: 32CA of 1,4-diphosphorinium-3-olates with MA and MMA.
The stationary points were characterised by frequency computations to verify that the TSs have one
and only one imaginary frequency. Zero-point energy correction was included in all the relative
electronic energies. The thermodynamic computations were scaled by a factor of 0.96. The kinetic,
thermodynamic and geometrical parameters of the endo/exo stereoisomers and the 6-ester/7-ester
regioisomers were analysed. The global and local reactivity indices at the ground state of the reagents
were analysed to understand the reactivity in the polar processes. The 6-substituted CAs involve bond
formation between the C3 carbon of 1,4-diphosphorinium-3-olates and C4 carbons of MA/MMA, and
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C1 carbon of 1,4-diphosphorinium-3-olates and C5 carbons of MA/MMA, while 7-substituted CAs
have the opposite regiochemical orientation. The findings of the 32CA reaction of unsubstituted, P1
and C-methyl substituted 1,4-diphosphorinium-3-olates with MA and MMA were compared. It is
found that the activation energies for the reaction with MMA are always higher than those for MA
except for the 6-exo reaction pathway. These 32CA reactions are exothermic process taking place
through non-concerted mechanism via highly asynchronous TSs.
Further, a comparison was done with 1-substituted phosphorinium-3-olates and pyrazinium-3-olates as
nitrogen analogues. Based on the energetics results, the most preferred pathway is the one leading to
the exo CAs independent of the P-substituent, which are consistent to the theoretical outcomes of the
phosphorinium-3-olates. The activation energy of the nitrogen compounds is higher than those of
phosphorus compounds. In addition, the relative stability of the 1,4-diphosphorinium-3-olates CAs is
more favored than the pyrazinium-3-olates CAs. Thus, the formation of the CAs obtained from 32CA
reactions of 1,4-diphosphorinium-3-olates is kinetically and thermodynamically more favourable than
that of pyrazinium-3-olates.
These model reactions may be used to examine 32CA reactions involving complex phosphorus
moieties. The results from this work can provide incentives to experimentalists for the synthesis of
phosphorus containing heterocycles. The consequences of this research are promising to have an
impact on the study of phosphorus containing heterocycles due to their rising applications and limited
research.
Keywords: DFT; [3+2] Cycloaddition reaction; 1,4-diphosphorinium-3-olates.
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Abstract:
Chemical warfare agents (CWAs) are substances which are used to cause death, temporary
incapacitation or permanent harm to humans or animals through their toxic properties. CWA can be
classified as choking, blister, blood, nerve and riot-control agents. Nerve agents are organophosphorus
containing molecules which can rapidly inactivate the acetylcholinesterase (AChE) enzyme
responsible for nerve function. Several nerve agents have been deployed not only in warfare but also
in acts of terrorism and high-profile assassinations. The most recent deployment dates back to 4th
March 2018 when an ex-Russian spy Sergie Skripal and her daughter Yulia Skripal were attacked in
Salisbury, United Kingdom. A secret nerve agent was employed in the Skripal assassination attempt
and investigation revealed it was none other than the novichoks. Some open sources speculated the use
of a particular novichok agent A234 (Figure 1) in the absence of official communications on the exact
chemical identified from the UK incident.

Figure 1: Novichok agent A234
Almost 30 years have passed since novichoks were developed by the Soviet Union in a Cold War-era
weapons programme. However, information on novichoks is still guarded as ‘top secret’ and exact
reliable data are missing to-date. The Skripal poisoning had catalysed the pursuit of detailed
information on the history, chemical structure, synthesis, toxicity, deployment, detection and
destruction of novichoks. This yielded some reports which were insightful although incomplete at
molecular level. In view of these, a detailed theoretical study was carried out on the novichok agent
A234. The molecular, electronic, spectroscopic, thermodynamic and toxicity parameters of A234
together with plausible thermal and hydrolysis degradation pathways were probed. Some of these
parameters were compared with common nerve agents, namely GB, VR and VX (Figure 2).
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Figure 2: Nerve agents GB, VR and VX
A conformational analysis was initially carried out on the nerve agents A234, GB, VR and VX using
the B3LYP/6-311++G(d,p) method to obtain the minimum energy structure. Optimisation was further
carried out using the M06-2X/6-311++G(d,p) method in the gas phase and in solvents (water and noctanol). The CBS-QB3 composite method was also employed to study the thermal degradation of
A234.
The IR, 13C NMR and 31P NMR spectra of A234 show distinct features compared to GB, VR and VX.
Bonding analysis indicates that A234 may have diverse chemistry to other nerve agents due to the
presence of two active electronegative centres, namely the carbon atom of the −N=CR−N<
acetoamidine group and the phosphorus atom. The energetics for (a) the reactions of the nerve agents
with AChE-model nucleophiles, (b) the reactions of nerve agents-inhibited AChE with model
antidotes, and (c) hydrolysis and thermal degradation of A234 will serve as foundations for future
investigations. Overall, this study suggests that VX and VR are potentially more reactive than A234
and GB further to (a) their lowest HOMO-LUMO energy gaps, (b) marginally high skin permeability,
and (c) highly negative relative Gibbs free energy (ΔG) values associated with their reaction with
MeO- and MeOH. This research could not authenticate the claim made on A234 being more potent
than VX and this is in accordance with a recent study carried out by Carlsen. The findings from this
research work should provide incentives towards innovative methods for detection, development of
antidotes and destruction of A234 and CWAs.
Keywords: Chemical Warfare Agent, Nerve Agent, Novichok, A234, Acetylcholinesterase
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Abstract:
The bimolecular nucleophilic substitution (SN2) reaction is the attack of a nucleophile at a reactive
centre with the simultaneous departure of a leaving group. SN2 reactions can occur through two
pathways: the backside (SN2-b) and frontside (SN2-f) pathways. In the SN2-b pathway (scheme 1), the
nucleophile Nu− attacks opposite to the leaving group L, resulting in the inversion of configuration.
The SN2-f pathway (scheme 2) is characterised by a nucleophilic attack on the same side as the leaving
group, leading to the retention of configuration.

Scheme 1: SN2-b pathway.

Scheme 2: SN2-f pathway.
The potential energy surface (PES) of an SN2 reaction is known to be of a hill type. However, research
shows that PESs adopt different shapes (figure 1). The typical reaction begins with the interaction of
the reactants (R) to form the reactant complex (RC). The RC forms the transition state (TS) and the
product complex (PC) which then separates into the products (P).

Figure 1: Different PESs (TC is the transition complex).
SN2 reactions are studied intensively due to their role in synthetic chemistry, biochemistry and
medicine. Still, many aspects of SN2 reactions are elusive. Several studies highlight the reactive centre,
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leaving group, solvent and nucleophile as the factors influencing SN2 reactions. Although the anionic
nucleophile exists together with a countercation, few studies focus on the ion pair as a nucleophile.
The aim of this research work was to investigate the effect of countercations and tetrahydrofuran
(THF) solvent on the CH3Cl + MnNH2(n−1) and CH3Cl + MnCH3(n−1) (M+ = Li+, Na+, K+, MgCl+; n = 0,
1) SN2 reactions theoretically. To study the effect of nucleophilicity on SN2 reactions, the results were
compared with studies related to F− and OH− nucleophiles.
Geometry optimisations were performed with the OLYP/6-31++G(d,p) method. TSs were confirmed
with frequency analyses and intrinsic reaction coordinate computations. The activation strain model
(ASM) of chemical reactivity was employed to explain reaction mechanisms in terms of strain and
interaction energies of the reactant fragments.
The mechanisms of the gas-phase anionic reactions depend on the direction of approach of the anion
with respect to a reactive cone: inside the cone, the reaction proceeds spontaneously while outside the
cone, the reaction proceeds via the SN2-f pathway. The countercation causes an increase in electronic
energy. ASM analyses indicate that the countercations also delay the formation of the TSs and weaken
the interaction between the reactant fragments. Reactions with LiNH2, MgClNH2 and the MnCH3(n−1)
nucleophiles proceed through two distinct backside pathways. The exothermicity of the reactions
studied decreases with increasing polarising power of the cations such that the reaction with MgCl+ is
the least exothermic. The SN2-b pathway is favoured, except with the MgClNH2 nucleophile which
makes a frontside attack in the gas phase.
The PESs of the anionic reactions are unimodal in THF with a higher activation energy and a lower
exothermicity than the gas-phase reactions. The combined effect of the solvent and the countercation
causes a decrease in activation energies. The reactions become more exothermic than the gas-phase
ion-pair reactions. The SN2-b reaction occurs preferentially following assistance by THF.
ASM analyses show that the activation energies are sterically-controlled when TSs are different in
geometry. A comparison of the results herein with those in previous studies shows that a decrease in
nucleophilicity leads to an increased preference for gas-phase SN2-f reactions.
To conclude, this research evaluates SN2 reactions in an innovative way by studying the combined
effect of countercations and solvent. The countercation drives a few of the reactions towards the SN2-f
pathway. Adding THF renders backside pathways more preferred. A combination of THF,
countercation and high nucleophilicity generates unimodal PESs. A balance between nucleophilicity
and bulkiness of the nucleophile is necessary to lower the activation barrier. To tune a THF-solvated
SN2 reaction towards the frontside pathway, the anion must be very polarisable and its countercation
highly polarising. The influence of countercations and solvent helps in designing innovative synthetic
routes to avoid side products. The deductions also help in preventing trial and error and wastage of
resources, given the complexities of mechanisms. The results herein add to the general understanding
of SN2 reactions and may motivate further studies into the effect of countercations.
Keywords: Bimolecular Nucleophilic Reactions, Activation Strain Model, Bulk Solvation
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Abstract:
The bimolecular nucleophilic substitution (SN2) reaction forms part of many chemical reactions and is
not completely understood despite years of research undertaken. In the SN2 reaction, a charged or
neutral species, referred to as a nucleophile, attacks a positive centre to replace an atom or group of
atoms. The backside (SN2-b) and frontside (SN2-f) attacks lead to mirror-like inversion and retention
products, respectively (Figure 1).

(a)

(b)

Figure 1: (a) SN2-b attack. (b) SN2-f attack.
A complete grasp of the factors which lead to the formation of one product in preference to the other is
elusive. Two of the factors which have not received much attention include the effects of ion-pair
nucleophiles and solvent. In order to bridge the gap in understanding the SN2 reactions, the backside
and frontside modes of attack involving the free halide F, free nucleophile OH, ion-pair nucleophiles
MF (M = K, Na, Li and MgCl) and MOH with the CH3Cl substrate were studied in the gas phase and
in THF using the OLYP/6-31G++(d,p) method.
The findings were analysed using the activation strain model (ASM) to gather insights into how
changes in the structures of the reactants affect the reactivity of the investigated systems. The ASM is
a fragment approach to understand chemical reactions. In the ASM, the energy of the system is
decomposed into the strain energy and the interaction energy. The strain energy is associated with the
deformation of the reactants during the course of the reaction. The interaction energy is associated
with interaction between the reactants. The interplay between the strain and interaction energies give
rise to the barrier of the reaction. The ASM has been applied to study a wide range of reactions and
provides a relationship between the barrier of the reaction and structure of the reactants. During the
course of the research work, the processing of input and output files of quantum chemical calculations
was facilitated through the ExcelAutomat tool which was developed in-house. The innovative and
extensible tool uses MS Excel Visual Basic for Application programming language to reduce userinterventions in the processing of files.
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The objectives of the research work were to: (i) Explore the potential energy surfaces of the reactions.
(ii) Compare the preference of pathways for the backside and frontside modes of attack. (iii)
Determine the effects of cations, THF solvation, and microsolvation on the reactions investigated. (iv)
Rationalise the findings using the ASM. It was found that: (i) Small neutral nucleophiles favour the
formation of the retention product. (ii) The solvent or neutral nucleophile, when acting separately on
the reaction, retards the formation of both the retention and inversion products. (iii) The presence of
solvent and neutral nucleophile favours the formation of the inversion product when compared to the
gas-phase reactions. The novel findings enrich the existing literature and are useful for designing
tailor-made substitution reactions with stereochemical control.
Keywords: Bimolecular Nucleophilic Substitution, Reaction Mechanism, Stereochemistry, VBA,
DFT
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Abstract:
During the recent years, a phenomenal rise has been experienced in the demand for essential oils
(EOs), particularly in the food, cosmetics and pharmaceutical industries. Indeed, EOs are excellent
sources of a panoply of bioactive compounds, accountable for the vast range of biological activities.
For instance, they are incorporated as natural antioxidants and preservatives in food and cosmetics, as
safer alternatives, especially of those reported being carcinogens given that the risks of synthetic
ingredients for human health have been intensifying. Furthermore, the development of resistance to
different antimicrobial agents by fungi, bacteria, parasites and viruses represents a great challenge to
the medical field for the treatment of infections caused by these pathogenic microorganisms, and so,
there is an ongoing need to search for novel antimicrobials. Accordingly, EOs, scrutinised on a global
scale as potential antimicrobials, seem to be a promising candidate to address this issue, given their
effectiveness against a wide spectrum of microbial strains at relatively low concentrations.
Additionally, studies have shown the effectiveness of EOs and their constituents such as thymol,
carvacrol, eugenol and cinnamaldehyde to exhibit synergistic properties in combination
with antibiotics to combat multi-resistant pathogens. Moreover, the use of EOs in aromatherapy has
been well documented to demonstrate therapeutic benefits for healing organ dysfunction or systemic
disorders. Nonetheless, as hundreds of traditional folk medicines have confirmed to be effective for
the management of diabetes with less side effects and tolerability, there is a growing shift towards
searching for more natural antidiabetic agents. EOs is of no exception, having been acknowledged by
numerous studies as a safe antidiabetic drug substitute. Besides, the anti-inflammatory, neuro- and
cardio-protective, as well as the anticancer activities of EOs have been reported. Nevertheless, other
than being used for their fragrance, EOs are now being used as an integral part of cosmeceutical
formulations, serving as anti-acne, anti-aging and whitening agents or as a protection against skin
darkening. Therefore, given the renewed interest in the therapeutic potential of EOs worldwide, this
research work aims to evaluate the pharmacological and cosmeceutical properties of EOs from local
medicinal and endemic plants that could help to develop novel bioproducts in the industry of health
and wellness. Furthermore, the flora of Mauritius with its plethora of indigenous, endemic and exotic
plants, remain under studied and thus an exploration and better understanding of the biological
activities of the EOs extracted from these aromatic plants of ethnomedicinal importance are warranted.
A total of ten EOs extracted from nine plants (exotic and endemic), were selected for this study on the
basis of their traditional therapeutic use(s) and/or strong aromatic properties. EOs were isolated by the
process of hydrodistillation using a Clevenger type apparatus. The antioxidant potential of EOs were
evaluated using different techniques (TEAC, FRAP, phosphomolybdenum assay). The Total Phenolic
Content of the EOs was also established. Additionally, the anti-hyperpigmentation property of the EOs
was assessed using tyrosinase inhibitory colorimetric assays.
The EOs demonstrated moderately low to comparatively high antioxidant potential which varied
among the different antioxidant evaluation methods. For instance, PA was observed to possess the
highest scavenging and reducing property (313.36±1.30 μMmg-1 and 183.03±0.89 mMmg-1
respectively), while CAL and CL displayed the highest antioxidant capacity in phosphomolybdenum
assay (149.09±0.83 and 163.35±0.61 mgg-1 respectively). A strong positive correlation was also noted
between total phenolic content of the EOs and TEAC (r=0.98, P<0.05) and FRAP (r=0.92, p<0.05).
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On the other, only SC and MC displayed anti-tyrosinase potential (IC50 value 122.1±5.2 and
552.8±25.5 μg/ml respectively) while the other EOs showed no significant tyrosinase inhibition.
Given the wide spectrum of biological activities exhibited by EOs in general, further studies are
required to assess the other pharmacological and cosmeceutical properties of EOs selected in the
present study.
Keywords: Essential Oils; Pharmacological; Cosmeceutical; Biological Activities
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Abstract:
Type II diabetes mellitus, with a prevalence of 22%, imposes an economic burden to Mauritius with
regards to medical costs and national productivity. Increasing number of diabetes-related deaths
occurs due to the development of diabetic complications such as atherosclerosis, neuropathy,
nephropathy and retinopathy. Diabetes pathogenesis and complications arise as a result of oxidative
stress due to an increase in reactive oxygen species (ROS) level and an impairment of the antioxidant
defence system. Under hyperglycemic condition that arises in diabetics, the excess of sugar induces
glycation of proteins resulting in the formation of advanced glycation end products (AGEs). When
bound to its receptor, AGE induces ROS over-production which activates several signalling pathways
that induce the secretion of adhesion molecules, pro-inflammatory cytokines and growth factors which
promote pathogenesis of diabetic complications. CD36, a multi-ligand receptor, is an AGE receptor
and is implicated in insulin resistance, atherosclerosis and dyslipidemia. Anti-CD36 compounds have
been reported to hinder pathologies implicated in type II diabetes development. It was previously
demonstrated that the polyphenolic antioxidant rich pomegranate mesocarp extract (PME) downregulates expression of CD36. However, the compound or group of compounds in PME that modulate
this activity is not known. It is therefore of interest to identify the fraction that contribute to the
observed cellular antioxidant activities.
The study aimed at evaluating the polyphenolic content and antioxidant activity of the pomegranate
mesocarp fractions and at assessing the anti-CD36 activity of the different fractions.
The lyophilised pomegranate mesocarp extract resulting from methanolic extraction was dissolved in
distilled water and sequentially extracted with dichloromethane (DCM), ethyl acetate (EtAc) and nbutanol (BUT). The polyphenolic content in terms of total phenolic, total flavonoid and hydrolysable
tannins was quantified. A battery of in vitro antioxidant assays was used to evaluate the antioxidant
potential of the different fractions. 3T3-L1 mouse preadipocytes were treated with 10 μg/mL of crude
or mesocarp fractions for 24 hr and the 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide
(MTT) and lactate dehydrogenase (LDH) release assays were used to assess the potential cytotoxic
effect of the fractions. The effect of the fractions on ROS level was also investigated using the 2′,7′dichlorodihydrofluorescein diacetate assay. The expression of CD36 in cell treated with the different
fractions was determined by western blotting. Significant differences were determined using one-way
ANOVA (P < 0.05) followed by Dunnett’s multiple comparison or Tukey’s tests. Densitometry values
for western blotting were expressed relative to control cells and normalized against β-actin.
The crude extract, EtAc, BUT and residual aqueous (Aq) fractions of pomegranate mesocarp were
richer in phenolics, flavonoids and hydrolysable tannins compared to the dichloromethane (DCM)
fraction. A similar trend was observed for the antioxidant activities. The MTT and LDH reported no
cytotoxic effect of the fractions in preadipocytes. The crude extract, EtAc and BUT fractions had the
ability to lower the ROS level below the basal level. In terms of expression of CD36, the EtAc, BUT
and Aq fractions down-regulated the protein level.
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The polyphenolic antioxidant richness of the pomegranate mesocarp is potentially liable to the antiCD36 activity. This study warrants further research to determine which compound(s) maintain the
anti-CD36 activity.
Keywords: Pomegranate Mesocarp, Polyphenols, Antioxidant, Anti-CD36 Activity
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Abstract:

Mauritius is part of a biodiversity hotspot with its unique ecosystem harbouring the highest
rate of floral endemism, in the Mascarene islands. However, to date, the therapeutic efficacy
of ≈ 17 % endemic flora only, has been studied with very limited data on their anticancer and
chemopreventive potential. With more than 95 % of the original forest destroyed, the remnant
of Mauritian endemic plants is highly threatened. Therefore, it is important to assess the
health-boosting potential of these plants, with the view to encouraging conservation policies.
Species of the genus Syzygium (Myrtaceae) have a long ethnomedicinal history in different
parts of the world and they exhibit pleiotropic health benefits. This has prompted our group to
study the bioactivities of three Syzygium species endemic to Mauritius. This study
investigated the in-vitro antioxidant capacities of S. coriaceum, S. gueohii and S. pyneii.
Furthermore, the cytotoxicity of S. coriaceum, against cancer cell lines, was evaluated with
the aim to identify bioactive fractions as potential candidates for anticancer therapy. Leaf
extracts were prepared by exhaustive maceration using 80% methanol. The phytocomposition of the extract was estimated in terms of its total phenolic, flavonoid and
proanthocyanidin content. The antioxidant activities of the crude extracts were investigated
using a battery of in-vitro antioxidant assays. The cytotoxicity of S. coriaceum was
determined against five human carcinoma cell lines using the MTT assay. Human
hepatocellular carcinoma (HepG2) was used to further assess S. coriaceum induced cell death
using lactate dehydrogenase assay and DNA damage using the alkaline comet assay. The
modulation of intracellular ROS generation and catalase enzyme activity in S. coriaceum
treated HepG2 cells were also examined. S. coriaceum crude extract was fractionated using
organic solvents of increasing polarity. The ethyl acetate fraction was purified by Sephadex
LH-20 column chromatography. The phytochemical composition of the bioactive fraction was
analysed using high-performance liquid chromatography (HPLC), gas chromatography
coupled with mass spectroscopy (GC-MS) and nuclear magnetic resonance. S. gueohii leaf
extract had the highest total phenolic and proanthocyanidin content while S. pyneii extract had
the highest flavonoid content. S. coriaceum leaf extract exhibited the highest FRAP value and
showed a potent dose-dependent free radical scavenging and iron chelating activity. S.
coriaceum inhibited the growth of all five human carcinoma cell lines in a dose dependent
manner, with selective cytotoxicity towards HepG2 cell line, as determined by MTT assay.
The extract`s cytotoxicity was also supported, in HepG2 cells, by a dose dependent release of
cytoplasmic lactate dehydrogenase. The treatment of HepG2 cells with 10 μg/ml extract led to
an increase in DNA fragmentation as compared to the untreated control cells. As a
conceivable cause of DNA damage, the modulation of intracellular ROS as well as the
antioxidant enzyme activity was examined. An increased level of intracellular ROS and a
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parallel reduction in intracellular catalase activity was observed in S. coriaceum treated
HepG2 cells compared to untreated control cultures. Among the organic fractions of S.
coriaceum, the ethyl acetate fraction was significantly more cytotoxic to HepG2 cells
(p<0.05) and was further purified. Sephadex LH-20 column fractionation yielded 10
subfractions, with subfraction F4 being more cytotoxic to HepG2 cells. HPLC, GC-MS and
NMR analysis confirmed the presence of gallic acid, methyl gallate, quercitrin and quercetin
3-O-a-L-arabinopyranosyl (1-2)-a-L-rhamnopyranoside as major bioactive components of
subfraction F4. Our findings highlight the significant antioxidant activities and cancer cell
cytotoxicity of S. coriaceum leaf extract. Therefore, further purification of subfraction F4 and
investigation of the cancer cell growth inhibitory activity of individual phenolic component,
as well as investigation of their underlying mechanism of cell death, are warranted.
Keywords: Syzygium Coriaceaum, Antioxidant, Cytotoxicity, ROS, DNA Damage.
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Abstract:
One of the common aims of most industrialized countries worldwide is to reduce their dependencies
on fossil fuels due to the increasing cost. This initiative is also expected to contribute in the reduction
of CO2 emissions. Hence, there is an unprecedented interest in the exploitation of renewable sources
of energy for electricity production. Among the currently exploited renewable energy sources, wind is
considered as one of the most reliable and cost effective. It can be efficiently harnessed using wind
turbine (WT) technologies which convert the kinetic energy of the moving air into mechanical energy
of the rotor and then into electrical energy using a generator. The maximum theoretical efficiency of a
WT system is given by the Betz criterion which is 59%. Nonetheless, researches are going on
throughout the world to overcome this limit. Promising results have been published in the literature by
various researchers. During the last decade, an increased interest in vertical axis wind turbines
(VAWT) has been stimulated by the rapid growth of wind power generation and by the need for a
smarter electrical grid with a decentralized energy generation, especially in the urban areas. On the
campus of the University of Mauritius a VAWT (UoM-VAWT) has recently been installed near the
gymnasium for providing part of the latter's electrical needs. The University of Mauritius campus is
located in Réduit (latitude 20.2 °S, longitude 57.5 °E) which has a relatively plain terrain in a
landscape, with an almost clear path, free of forest patches, crop fields, waterfalls, hills, lakes etc. This
region experiences a moderate climate with slightly lower temperatures as compared to other regions
of the Central plateau, with foggy patches and slightly higher percentage of rainfall. The UoM-VAWT
was commissioned in August 2018. It is of Aeolos-V type with a power rating of 2 kW. The rotor
height is 2.8 m and rotor width is 2.0 m. The cut-in and cut-off speeds are 2 m/s and 10 m/s
respectively. In the present study, the UoM-VAWT is analysed and tested for power output, exergy
and energy efficiencies under different operating conditions during the period September 2018 to
February 2019. Exergy is very useful to understand the performance of an energy conversion system
and to assist improvements. It identifies clearly potential reductions in thermodynamic losses and
efficiency improvements. The paper therefore presents a detailed methodology for thermodynamically
assessing the UoM-VAWT. Meteorological data for wind speed, air temperature, pressure and
humidity are obtained from a nearby weather station. Before processing the data, they are tested for
homogeneity. Results obtained show that the energy efficiency is higher in magnitude than the exergy
efficiency for both low and high wind speeds. This is because energy efficiency does not consider the
losses in the system and is based on the first law of thermodynamics. Exergy efficiency represents the
quality of energy and takes account into the thermal losses in the system. Moreover, a theoretical
analysis show that meteorological variables such as pressure, air temperature, and humidity do also
have a considerable impact on the WT efficiency performance.
Keywords: Wind Power, Wind Turbine, Thermodynamic Analysis, Exergy, Efficiency Performance.
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Abstract:
Several specific types of generalized maps of ordinary and generalized topological spaces have been
defined in terms of the elements of the class of generalized sets for various purposes from time to time
in the literature of ordinary and generalized topological spaces. The notions of semi-open and semiclosed sets, preopen and preclosed sets, and semi-preopen and semi-preclosed sets, among others, are
examples of generalized sets. When the role of the elements of the class of ordinary sets which served
to define the class of ordinary maps in generalized topological spaces is given to the elements of a new
class of generalized sets, a new class of generalized maps in generalized topological spaces is
obtained.
In their first work entitled Theory of Generalized Sets in Generalized Topological Spaces, by
introducing a new type of generalized operators satisfying a carefully chosen set of axioms, the
authors gave the definition of a new class of generalized sets in generalized topological spaces and
investigated their basic properties. With respect to some existing classes proposed by earlier authors,
that proposed by the present authors is a super-class of those classes and, hence, is a better
generalisation in the abstract sense. Motivated by the results to which their investigations led, the
present authors, then, introduced a new class of generalized maps between generalized topological
spaces and studied the basic properties of the class and the basic properties of those elements called
generalized continuous, generalized irresolute, and generalized homeomorphism maps. Through their
studies, they found that the classes of generalized continuous, generalized irresolute, and generalized
homeomorphism maps are closed under the law of composition of maps. Carrying out the theoretical
development a step further, they proved that an ordinary map, an ordinary continuous map and an
ordinary homeomorphism map are also a generalized map, a generalized continuous map and a
generalized homeomorphism map, respectively. Advancing the analysis another step further, they
furthermore established the necessary and sufficient conditions for an ordinary map to be a generalized
map and a generalized irresolute map and, finally, proved that a generalized continuous map is a
generalized irresolute map and, the class of generalized irresolute maps is a smaller than the class of
generalized continuous maps. In particular, these following statements hold: The class of generalized
continuous maps is a super-class of the classes of semi-continuous, pre-continuous, and semi-precontinuous maps; the class of generalized irresolute maps is a super-class of the classes of semiirresolute, pre-irresolute, and semi-pre- irresolute maps; the class of generalized homeomorphism
maps is a super-class of the classes of semi-homeomorphism, pre-homeomorphism, and semi-prehomeomorphism maps.
In this poster presentation, the leading results are revealed as a starting point for more generalized
classes. Outstanding facts and important concepts such as set-theoretic descriptions and set-theoretic
relationships of that new class with respect to ordinary classes will be the primary focuses of the
poster presentation. Precisely, the poster exposes the mathematical framework upon which rests the
theory governing the proposed class, theorems standing for those leading results resulting from such
framework, and diagrams translating the overall results.
Keywords: Generalized Topological Spaces, Generalized Maps, Generalized Continuous Maps,
Generalized Irresolute Maps, Generalized Homeomorphisms
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Abstract:
Multi-drug resistance organisms (MDRO) have increased tremendously and have been associated with
high morbidity and mortality. The intensive care unit (ICU) poses a high-risk environment for
critically ill patients for acquiring secondary infections related to MDRO mainly due to the extensive
use of broad-spectrum antibiotics. The objectives of the study were to evaluate the prevalence of
MDRO, to investigate the risk factors associated with MDRO and to analyze the outcomes of those
with MDRO in the ICU. This retrospective case-control study carried out at Dr. A. G. Jeetoo hospital
reviewed the records of all patients admitted to the medical and surgical ICU from July 2015 to
December 2016. Clinical information was gathered on patients aged (≥ 18 years old) and in whom
culture tests were requested during that period. Data included demographics, types of infection,
antibiotics used and duration, types of culture, types of organisms isolated and their antimicrobial
susceptibilities, risk factors such as comorbidities, invasive devices, previous hospitalizations, types of
immunosuppression, Sequential Organ Failure Assessment (SOFA) score, and possible outcomes such
as length of stay, septic shock, hemodialysis, delirium and death. There were 60 MDRO cases and 19
controls. All categorical data was compared with Fisher’s exact test and an independent Student’s ttest was used for continuous data. Odds ratios (OR) with 95% confidence intervals were calculated
and p-values of ≤0.05 were considered to be statistically significant. A total of 168 patients met the
inclusion criteria for the study. Among them, 111 patients (66.1%) were males. Sixty MDRO cases
and 19 controls, which comprised of only susceptible organisms, were identified. Period prevalence of
MDRO was 68.2% of the organisms isolated in the ICU and the median age in the MDRO group was
60.5 years. Respiratory infections were more prevalent in 53 patients (31.5%), followed by wound
infections in 29 patients (17.3%), UTI in 23 patients (13.7%) and CNS infection in 5 patients (3%)
respectively. The most commonly reported MDRO were extended-spectrum beta-lactamases (ESBL)
at 25.3%, carbapenem-resistant Acinetobacter baumanii (CRAB) at 21.9% and carbapenem-resistant
Enterobacteriaceae (CRE) at 15.1%. Mean SOFA score amongst all patients was 4.30. Ceftriaxone
(19.9%) was used in the majority of patients in the ICU. Appropriate antibiotics were prescribed in
76% of MDRO patients. The MDRO group showed a greater length of stay in both the hospital/ICU
and higher number of days of antibiotic treatment compared with the control group. Univariate
analysis found surgery within past 30 days (OR: 3.36) and cancer (OR: 5.68) to be statistically
significant for ESBL, mechanical ventilation (OR: 10.30), foley catheter (OR: 16.0), central line (OR:
5.102) and arterial line (OR: 3.73) were statistically significant for CRAB, and in the case of CRE,
cancer (OR: 7.39), central line (OR: 6.12) and arterial line (OR: 4.07) were statistically significant.
Risk factors associated with mortality were mechanical ventilation (OR: 8.71), foley catheter (OR:
5.51), central line (OR: 6.69), previous hospitalizations (OR: 0.26), steroids (OR: 3.45), CRAB (OR:
4.32), age (p = 0.006) and SOFA score (p = 0.000) respectively. In the light of the study, recognizing
the risk factors and administering early appropriate antibiotics is key to preventing MDRO infections
and hence, mortality.
Keywords: Multidrug-Resistant Organisms, Intensive Care Unit, Retrospective, Risk Factors,
Mortality
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Abstract:
Damselfish (genus Stegastes) inhabit branching corals (genus Acropora), upon which they cultivate
algal gardens which form a major part of their omnivorous diet. Stegastes are highly territorial and
will attack (bite or chase) any other fish which approach their territory. This reduces piscine feeding
upon algae and coral within the territory, including corals other than Acropora. The protection offered
by Stegastes is particularly relevant in the case of Porites, because while branching corals e.g.
Acropora are susceptible to bleaching/mortality linked to high temperatures, Porites are resilient.
However, mortality of Acropora and disintegration of the structure may result in loss of associated
Stegastes, and thus loss of protection from chronic predation offered to adjacent corals. This effect
may be exacerbated in protected areas due to greater numbers of corallivorous fish. Despite the
consequences of Acropora loss, transplantation or restoration of Acropora thickets has not been
extensively used as a conservation tactic due to varying success and pressure from bodies e.g.
watersports companies and fishers to keep lagoons clear. This study aims 1) to test whether Porites
lutea corals within Stegastes territories are associational protection; 2) to assess whether protection
varies between protected and unprotected areas; and 3) to investigate whether the reintroduction of
Acropora muricata colonies to degraded areas can facilitate recolonization of Stegastes fish and thus
return protection to P. lutea colonies in the area. Surveying was undertaken at seven sites around
Mauritius Island; three (Blue Bay, Pointe D’Esny, and Balaclava) within protected areas, and four
(Flic en Flac, Albion, Ile aux Egrets, and Belle Mare) under no legal protection. Surveying was
undertaken from September 2018-March 2019. P. lutea stands were compared according to whether
they occurred within Stegastes territories. Parameters analysed were bite density (BD) and percentage
coral surface area damaged (AD). These were determined through photographic analysis. Fish
numbers at sites were also surveyed using video transects. Additionally, ten small (5-15cm diameter)
P. lutea corals at each of the unprotected sites were transplanted from degraded habitat into Stegastes
territories within the same site. Control corals in the same size range were transplanted outside
Stegastes territories. To each of a further ten Porites (outwith Stegastes territories) per site, four
Acropora branches were transplanted. Surveyed corals outwith Stegastes territories were used as
controls. Transplantation occurred in December 2018-January 2019. Subsequent surveys in March
monitored changes in BD and AD, and Stegastes recolonization occurred on the Acropora transplants.
Results were analysed using the Kruskal-Wallis test. Significantly higher values of both BD (p= <2e16) and AD (p= <2e-16) were found on surveyed P. lutea outside compared to within Stegastes
territories at all sites. Protection status only had a significant impact upon corallivory outside Stegastes
territories (BD p=7.46e-04, AD p=1.04e-03), with higher levels of corallivory in unprotected areas
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compared to protected. Lower corallivory was found on P. lutea transplants compared to controls,
though only BD (p=0.02973) was significantly reduced. Stegastes were found to have recolonised
seven Acropora transplants at one of the transplant sites, where Acropora were placed <1m from
established colonies, but none at the other two, where Acropora where placed >1m from established
colonies. Recolonization was not found to significantly affect BD or AD (BD p=0.8222; AD
p=0.9198). As expected Stegastes were found to confer associational protection to P. lutea within their
territories. Protected sites did not experience greater corallivory, as expected, maybe due to lack of
enforcement. It is possible that the result of the Porites transplant was due to larger bites taking longer
to heal, thus while no new bites may have occurred, AD did not significantly decrease. The
recolonization of several of the Acropora transplants at one site shows that Stegastes are capable of
recolonization within 3 months. The lack of recolonization of Acropora at other sites may be due to
Stegastes being less willing to colonise transplants further from established colonies. The lack of a
significant reduction in corallivory associated with recolonization may also be due to old scars not
having healed in 3 months. It is clearly shown that Stegastes are capable of recolonization, although
they may be distance limited, and this may encourage restoration of Acropora thickets, allowing fish
assemblages to return and other coral species to thrive by reducing predation pressure.
Keywords: Stegastes, Acropora, bleaching, associational protection, Porites
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Abstract:
Cytoglobin (Cygb), a protein belonging to the globin family is present in most of the body cells. First
hypothesized to have similar role in oxygen homeostasis to homologous proteins, hemoglobin and
myoglobin, it has been found to be involved in carcinogenesis. Cygb has attracted much attention on
this particular role due to its loss of expression in cancer cells namely, ovarian, lung and breast cancer
cell lines. Pertaining to these results, its role as a tumor suppressor protein has emerged. However, its
exact role in carcinogenesis is yet to be specified. More recently, cygb expression has been found to be
modulated in differentiation of vascular smooth muscle (VSM) and also in adipocytes. Its involvement
in differentiation may help to understand its role to reduce growth rate of cancer cells. Furthermore, it
has previously been reported that cygb is a potential transcription factor due to its nuclear localization.
To understand the role of cytoglobin (Cygb) during adipogenic differentiation of liposarcoma cells,
SW872 by determining its localization in subcellular fractions: nuclear and cytoplasmic fractions.
Pre-adipocytes SW872 were grown without any differentiation mixture in 10 cm2 dishes to
differentiate them to adipocytes over a period of six days. Oil Red O (ORO) staining method was used
to quantify accumulation of lipid during adipogenesis to ensure differentiation. Cellular extracts were
subjected to subcellular fractionation process to yield two fractions: cytoplasmic and nuclear fractions.
Protein contents of the cellular extracts were determined by bicinchoninic acid (BCA) assay. Each
fraction contains proteins from these two separate parts of the cell. The expression of Cygb was
evaluated by western blotting in the cytoplasmic and the nuclear fractions. The liposarcoma cells,
SW872 successfully differentiated from the pre-adipocytes to the lipid-laden morphology of
adipocytes as noted by the increase in ORO staining. in line with previous data on other cancer cell
lines, these cancer cells, demonstrate a similar low endogenous protein expression of cygb in the nondifferentiated, pre-adipocyte cells on D0. Upon differentiation over days, the endogenous protein
expression of cygb in the cytoplasmic fraction increases as from D2. However, the nuclear fraction has
a lower level of expression of cygb as compared to its cytoplasmic fraction, showing that cygb is not
present in the nucleus.
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In line with previous reports on cancer cell lines, SW872 also demonstrate a loss of cygb expression.
Interestingly, its loss in expression was restored upon differentiation of the pre-adipocytes to
adipocytes. Here, we demonstrate its distinct localization in the cytoplasm and not the nucleus.
Therefore, during differentiation, cygb is not acting as a transcription factor but it performs its role in
the cytoplasm. It is thought provoking that the increase in cygb is a consequence of adipogenesis with
no particular role in the initiation of adipogenesis. Thus, it can act as a marker for adipogenesis.
However, to understand its specific modulation during carcinogenesis and adipogenesis, these results
form a basis that warrant further research on its mechanistic role in the molecular modulation.
Keywords: Cytoglobin, Adipogenesis, Differentiation, Cellular Localisation
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