
 



Welcome 
 

In a world that is being taken over by technology it is important for conferences like e-MIG to take place 
to better equip ourselves on how to support a growing digital economy. This multidisciplinary conference 
not only serves as a platform for the development of leadership, capacity, and scholarship in the African 
region but also aims to bring together academics, postgraduate students, researchers, IT practitioners, 
industry delegates and Ministry officials from all over the globe and from a range of disciplines to 
showcase global trends in an e-World and share their expertise and experiences on IT, Governance and 
Management matters. 

Once again, the Open University of Mauritius (OU) in collaboration with the University of KwaZulu-Natal 
(UKZN) had the great pleasure of welcoming delegates to the second edition of the e-MIG conference. 
Participants of e-MIG 2017 were unanimous about the unprecedented success of the conference and the 
avenues it opened to share knowledge and widen the academic landscape in an emerging e-World. 

 

On behalf of the Organising Team, we hope that you enjoyed the special networking opportunities that 
this conference and venue offered, and that the beautiful island of Mauritius becomes one of your special 
academic memories. 
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Dr Kaviraj Sharma Sukon 

Director-General 
Open University of Mauritius. 

 
Dr K. S. Sukon is the founder Director-General of Open University of Mauritius – the first local ISO 
Certified public university in Mauritius. After six years of operation, the Open University of Mauritius 
already has around 6,000 learners. He is the Chairperson of the Mauritius Museums Council. Dr Sukon 
has been the Chairman of the Board of the Mauritius College of the Air and has previously worked at 
University of Mauritius, Mauritius Examination Syndicate and Human Resource Development Council.  
 
Dr Sukon has led (a) the development of the first National Human Resource Development Plan for 
Mauritius; (b) the marking of the first International CIE paper in Mauritius; and (c) the establishment of 
the Open University of Mauritius. He has been a consultant for several organisations including UNESCO, 
ILO, UNDP AND ADEA. He has published research papers and supervised several masters and doctoral 
theses. He has been a member of the Senate of University of Mauritius and Academic Council of 
University of Technology, Mauritius. He also holds an honorary position at Imperial College London, UK. 
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Professor Stephen M. Mutula  

Dean & Head: School of Management, IT and Governance (Interim) 
University of KwaZulu Natal 

Professor Stephen M Mutula is the Acting Dean and Head: School of Management, IT and Governance at 
the University of KwaZulu-Natal (UKZN). He previously served as interim Deputy Vice- Chancellor and 
Head: College of Humanities (UKZN), Dean and Head: School of Social Sciences (UKZN), Chairperson, 
Faculty of Humanities Research and Head of Department Information Studies respectively (University of 
Botswana). Professor Mutula holds degree qualifications in computer science, education and information 
sciences from University of Nairobi, University of Johannesburg, and University of Wales, UK 
respectively. Professor Mutula is an NRF rated researcher and has won several international scholarly 
excellence awards from Emerald publishing (UK), African Network of Information Ethics (ANIE) 
(Capurro Fiek Foundation, Germany), University of Botswana, and University of KwaZulu-Natal 
respectively.  

Professor Mutula is a prolific researcher with an extensive publication record that includes books such as: 
Digital Economies, SMEs and E-readiness (N. York: Business Science Reference); Web-based 
Information Management: A cross Disciplinary Approach (Oxford: Chandos Publishing); Information and 
Knowledge Management in the Digital Age: Concepts, Technologies and African Perspectives (Ibadan: 
Third World Information Services Ltd); and Digital Solutions for contemporary democracy and e-
government (Hershey PA: Information Science Reference). 

Professor Mutula serves on several international editorial boards of such leading peer reviewed journals 
that include Journal of Information Technology Research (JITR) (IGI global), Knowledge Management 
for Development Journal (Francis & Taylor), Information Development (Sage), International Journal of 
Innovation and Digital Economy(IGI Global); South African Journal of Information Management (African 
Online Scientific Information Systems, AOSIS), South African Journal of Library and Information Science 
(SAJLIS) ( Stellenbosch University Library Services). Professor Mutula served as chief editor, African 
journal of Library, Archives and Information Science (AJLAIS). He also served on the international 
editorial boards of Online Information Review. Moreover, Electronic Library (: Emerald Group 
Publishing) respectively.  



Organising Chair 
  

 

“The human mind is inquisitive in nature; translating this inquisitiveness 
within an epistemological paradigm is what generates empirical research 
work” 

 

 

Dr Govin Appavoo – OU 

This second edition of the e-MIG conference follows the tremendous success of the previous one in 2017. 
Once again we are privileged to partner with the University of KwaZulu Natal and our aim is to provide 
an international platform for academics and researchers to share expertise and knowledge in different fields 
which are e-driven. This conference will spearhead south-south educational cooperation and set the pace 
for a sustained research agenda that will profit the African continent and beyond. 

I foresee this conference contributing to the knowledge building process by providing a forum for scholar 
discourse on the selected themes using localized analysis as well as comparative perspectives. Against this 
back-drop, we expect e-MIG to generate original research and other scholarly creations of academic value. 
We are looking forward to some innovative research articles that will hopefully initiate critical discourse 
at all levels in order to create new theoretical as well as practical insights in the local, national, regional 
and international contexts. 

My sincere wish is that through this conference we will all embrace additional stepping stone to escalate 
to higher heights in our research endeavors.  

Mr Perienen Appavoo is Senior Academic and Head of the Research, Consultancy and Innovation Unit at 
the Open University of Mauritius. His particular areas of research interest are Educational Technology, 
Mathematics Education and Online Learning. He has worked for many years as Educational TV producer 
and in this position has initiated, designed and this event produced hundreds of audio and video 
programmes to supplement and complement teaching and learning at the primary, secondary and tertiary 
levels. He has also led the School Information Technology Project of the Ministry of Education, Human 
Resources, Tertiary Education and Scientific Research. 

Dr Perienen Appavoo  
Organizing Chair (Mauritius)  
Senior Academic Media Coordinator  
Head of Research, Consultancy & Innovation  
Open University of Mauritius  
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Greetings to all from sunny South Africa. 

On behalf of the UKZN Organising Committee, I welcome you all to this, the 
second eMIG conference. The unforgettable hospitality extended to us in 
2017 by our Mauritian colleagues encouraged us jointly to host this event in 
Mauritius again now in 2019. Hopefully, we will be afforded the privilege to 
host the next eMIG conference in our own beautiful paradise, South Africa, 
and to give our Mauritian counter parts a taste of our own South African 
hospitality. 

The multidisciplinary nature of this conference makes it a unique conference, 
encouraging collaboration, networking, and scholarship across the disciplines 
of Law, Management, Governance, and Information Technology. This is 
evidenced in the interesting range of topics included in the more than 65 

presentations on the programme. 

Furthermore, eMIG has offered an opportunity to many young scholars, Masters and PhD students, as well 
as young emerging academics, like myself, to participate in research scholarship in a relaxed environment. 

In addition to the highly recognized keynote speakers, and topical plenary sessions, we are encouraged to 
see participation not only from the host countries, Mauritius and South Africa, but also from our African 
brothers and sisters, including representations from Angola, Namibia, Nigeria, Zambia and Zimbabwe, 
making this a truly African event. 

In particular, as an advocate of women empowerment, particularly in STEM, I am excited to have many 
female presenters this year. 

We thank you for attending this conference, and we look forward to your interaction with our delegates 
and attendees. 
 
We hope your attendance here and the benefits you derive therefrom, encourages you to participate in 
eMIG 2021. 
 
Dr Upasana G Singh  
Organizing Chair (South Africa)  
Lecturer: Information Systems & Technology  
University of KwaZulu-Natal 
  

Dr Upasana Singh - UKZN 
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Prof Darelle van Gruenen 

  

Darelle Van Greunen is currently a Professor 
of Information Technology and the Director of 
the Centre for Community Technologies at the 
Nelson Mandela University in Port Elizabeth, 
South Africa.  She holds a PhD Computer 
Science (UNISA) and was awarded an 
Honorary Professorship at Amity University 
(India) for her contribution in using ICT as a 
means to address societal challenges not only 
in South Africa, but for low income countries 
globally. Her areas of expertise include but is 
not limited to using innovative technologies 
utilizing the Fourth Industrial Revolution as an 
opportunity to address societal challenges 
related to education, healthcare and social 
innovation and entrepreneurship. 

 

 

Mr Vidia Mooneegan 

  

With over 20 years at C level, Vidia is 
considered as a pioneer of the Mauritius IT-
BPO industry. He has been instrumental in the 
promotion and development of this industry. 
With a proven track record of building 
successful businesses in the tech space, Vidia 
is contributing towards creating a high-tech 
industry in Mauritius. Passionate about 
technology and innovation, he helps young 
people become digital entrepreneurs. Vidia is 
a regular speaker and writer on technology 
trends and their impact on the economy. 
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A perspective of decolonising the Management 
curriculum at the Université des Mascareignes 

Betchoo Nirmal Kumar 
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Abstract—Following Golden Jubilee celebration of 
Independence of Mauritius on 12th March 1968, several issues 
on decolonisation have been initiated over the past years like 
regaining sovereignty over the Chagos Islands, recognising 
Mauritian Creole as a language and also developing learning 
curriculum adaptable to Mauritius. While developments are in 
progress in the above-mentioned areas, little can be said of the 
decolonisation of teaching curriculum that pertains to business 
studies namely management.  The fact is that such curricula 
have been recently developed as a medium of study; some sixty 
years to date and they represent a fairly new perspective of 
learning.  Such curricula are essentially western-focused with 
theories, models and examples coming from advanced nations 
that are directly applied to curricula taught in universities.  This 
research paper comes forward with the perspective that through 
continuous teaching and learning of management for nearly 25 
years, it is deemed necessary to decolonise the curriculum with 
a learning approach centred on a decolonised curriculum with 
case studies, examples, theories and practices adaptable and 
practical to Mauritius. The view is reinforced by the findings 
whereby students supported the need to have management 
curricula adapted to the workplace reality.  There was also an 
open-ended forum where lecturers of the university approved of 
the decolonisation stating that adaptation was a good choice 
while stressing the need to keep in essence the established 
foundations of management knowledge while also 
internationalising the learning of management concepts in the 
university. 

Keywords— decolonisation, management curriculum, 
adaptation, teaching and learning, Mauritius.Introduction  

Introduction 

In an academic meeting in 1995 when the Droopnath 
Ramphul Polytechnic (now Swami Dayanand Campus in the 
Université des Mascareignes), a board member spoke on the 
need to ‘mauritianise’ the curriculum that was developed 
under licence from the Singapore Polytechnic to develop 
post-secondary education in Mauritius.  The immediate 
concern was the relevance of the initial thought on creating 
curriculum adaptable to the needs of young Mauritians in a 
fast-developing economy at that time. Over the years, the 
same curricula have been taught to generations of students 
with refinements made in terms of content and context for 
upcoming students.  There was also a quality assurance 
exercise that was made through the moderation of 
examination papers and course materials with successive 
partners like Challenger TAFE (Australia), the University of 
Technology, Mauritius (UTM) and today with the Université 
de Limoges (Unilim, France). 

These collaborations have come along with a key 
perspective in that over consecutive and non-stop running of 
courses in management, there might have been incipient 

changes in making the curriculum better adapted to the needs 
of the Mauritian economy.  Being a university that claims to 
provide training for immediate job demands, academic staff, 
through their own teaching and learning practice, have sought 
of developing learning curricula that is ‘mauritianised’. 

The question of decolonisation of the curriculum might 
still be a daunting one since it might summarily mean getting 
rid of the learning methodology and curricula developed from 
colonisers namely the United Kingdom that had sovereignty 
over Mauritius for nearly 150 years, the United States that has 
an internationally recognised and developed business and 
management curriculum, and also, France which is setting up 
antennae of universities in French-speaking Africa including 
Mauritius. The colonial aspect might state that teaching 
models are westernised and are just duplicated in a different 
nation.  To some extent, the idea might be correct as theories 
that have been grounded in management areas like leadership, 
motivation, change, etc. might be well understood from 
examples developed in western nations.  However, a too-
westernised system might not really instil proper learning 
among Mauritian students who have not been exposed to a 
foreign environment and who want to get local references and 
models for adapted learning. 

In this context, the question of decolonising the 
management curricula remains a challenging question for the 
Université des Mascareignes (UdM) that confidently aspires 
to decolonise its curriculum bearing in mind that such 
adaptation must be carefully and diligently prepared. 

Rationale 
Management teaching curriculum firstly remains 

traditional in the sense that theories and concepts developed 
by western scholars were directly adopted to the teaching and 
learning of management in secondary and tertiary level 
curricula.  These were useful in grounding management 
theory and concepts and are still highly used in teaching 
today.  The western concept of management sciences 
basically explains theories that have universal application but 
need to be adapted to the needs of the local curricula.  This 
effort has been undertaken by scholars and tutors of 
management in most countries with references made to the 
local context and the use of examples having an ethnocentric 
connotation.  This has proved to be useful both to instructors 
and learners where management learning becomes more 
focused, pragmatic and intelligible.  The key issue here could 
be decolonisation where values, ethos or management 
practices pertaining to the national level need to be developed 
not merely as a counter mechanism to western models of 
management teaching but with a perspective of providing 
more useful and nationally-based management curricula for 
the needs of the local people. 



 

Objectives 
The objectives of the paper are as follows: 
 
a) The relevance of developing a tailor-made 
management curriculum 

A management curriculum fully adaptable to the needs, 
say of Mauritius, might develop higher level of interest 
and learning motivation among students. 
b) The need to use local references in management 
teaching 

Through local references, students learn easier, faster and 
better and grasp management principles correctly. 
c) The importance of using case study method for 
effective management teaching 

The case study method uses the local environment as a 
basis for learning and encourages the adaptation of 
management knowledge to the local environment. 
d) The need to have an adapted curriculum regarding 
local management practice 

There might be management practices that are better 
adaptable locally and need not necessarily be western 
oriented to be effective. 
e) The importance of blending local with international 
models in management 

To some extent, decolonisation does not mean getting 
rid of western knowledge and practice totally but some 
blending of such knowledge and theory might be still 
useful. 

Literature Review 
An initial way of discussing the decolonisation of 

teaching curriculum might come from the fact that in various 
countries that were earlier colonised, the debate on 
decolonisation has been ongoing. There is a national South 
African statement declaring that that ‘statues fall; fees fall but 
decolonisation does not fall’ [1]. According to this statement, 
there are a few challenges to decolonise the curriculum.  
Firstly, undergraduate curricula might not be fit for its 
purpose.  This concept echoes debates all over the world 
about the appropriateness or ‘fitness’ of undergraduate 
degrees across disciplines. Secondly, the notion of relevance 
is a challenge namely when African medical students ask 
themselves if they have to learn about problems of first world 
specialists or of doctors in poor rural areas. Another important 
problem is how the curriculum content is dominated by 
stereotypes like white, male, capitalist, heterosexual and 
European worldviews.  This could imply that the content 
underrepresents and undervalues the perspectives, 
experiences, epistemologies of those who do not fit into such 
mainstream categories. When looking at the present role of 
the university, bearing in mind the physical locations, layouts 
and dispositions of existing South African institutions, there 
is benchmarking and a leadership cohort that remains 
unapologetically and uncritically aspirant to emulate the likes 
of Harvard or Oxford both through form and function [2]. 

The decolonised curriculum is based on four pillars 
represented by R to create an emergent local paradigm.  They 
are relational accountability, respectful representation, 
reciprocal appropriation and rights and regulation. Respectful 

represenataion cocerns people’s voices, reciprocal 
appropriation sees tat benefits of knowledge are produced and 
transmitted by communities and universities while rigjts and 
regulations give ownership to indigenous peoples of the 
world [3]. 

Coming to African tertiary education, the main emphasis 
in decolonising education in Africa should involve a process 
of continuous and persistent critical engagement with, and 
selective incorporation of African knowledge (precolonial or 
postcolonial), while simultaneously resisting the lure of the 
inferiority to different systems of knowledge [4,5]. This 
would give voice to the voiceless African, ensure the socio-
political development of her society, and increase the forms 
of knowing available globally. Quality, acceptable and 
adaptable education in Africa could ensure the 
implementation of the rights to development and good 
governance. Global implementation of the right to education 
should incorporate the best educational ideas and practices 
into our understanding of knowledge [6]. 

Getting further into the curriculum content, a learning 
plan should meet the needs of the individual in terms of both 
content and learning styles.  It could cover subjects to study 
as part of a learning programme; academic support to be 
provided including a career plan [7]. When it comes to 
improving management learning, the case study method is 
useful as it is a highly adaptable style of teaching that involves 
problem-based learning and promotes the development of 
analytical skills that are highly relevant for management 
students [8]. The relevance of adapting a curriculum focusing 
on local management practice must be emphasised here. The 
meaningful learning experiences occur when teachers adapt 
curricula to meet the needs of the local contexts [9]. This 
develops the most productive learning. Regarding the 
internationalisation and combining of management curricula, 
the ‘multiple-perspective curriculum’ should replace 
international curriculum. This should continuously expose 
students and staff to multiple views of the world, encourage 
reflexive learning and teaching, seek to create a culture that 
makes s the university a democratic meeting place [10].  
Management learning from local and international context 
through effective blending could work effectively in this case.  

Research Methodology 
A questionnaire method was used to see how effectively 

the management curriculum in a tertiary institution could 
benefit from the decolonisation process.  Ten questions were 
asked using the Likert scale to see how respondents replied to 
decolonisation.  These questions were developed from 
students’ responses in examinations and tests that revealed 
rote leraning without any real application to the current 
situatin in Mauritius.  It was asked whether the imported 
curriculm could positivey impact the learning of students 
today. Initial items asked the relevance of the management 
syllabus, further questions focused on the adaptation of the 
curriculum and its ease of use to learners and the final 
questions addressed the decolonisation issue and the benefit 
that this might bring to students undertaking management 
studies.  Questionnaires were distributed to two audiences 
namely students and lecturers of the university where the 
survey was conducted. 

The first audience comprised students that answered the 
direct questions asked to them in a questionnaire. 100 
students were selected out of some 650 students on-campus 
at the Swami Dayanand Campus of the UdM.  The students 



 

were business students reading for a BSc programme in 
Management specialising in Human Resource Management, 
Accounting, Banking and Finance and Marketing.  Since the 
university offers both full and part-time programmes, 75 
students were taken from the full-time cohort and 25 from the 
part-time cohort. Management studies so far have a 
predominant number of female students compared to their 
male counterparts with a ratio of 3:2. Out of the 100 students, 
60 female students were selected and 40 male ones.  The age 
group for full-timers was on average 20 years while there was 
no restriction on age limit for part-timers who are adults. 
Subsidiary issues like residence, salary range and experience 
were not considered in this survey. 

The second audience comprised lecturers of business and 
management who were chosen at random; 5 out of some ten 
lecturers in two faculties: management and accounting.  
These respondents were asked to give their views on the 
decolonisation of the management curriculum in relation to 
the response provided by students.  The objective was to see 
whether views on decolonisation contrasted or remain 
consistent between the two audiences.  

Research Findings 
The questionnaire comprised 10 question that stemmed 

quite closely from the research objectives of the paper.  The 
scores were linked with 4 parameters: Strongly disagree, 
disagree, agree, strongly agree with a weighting ranging 1-4 
from the least agreed parameter to the most agreed one.  The 
key findings are provided below. 

TABLE I.  STUDENTS’ RESPONSES 

Likert Scale Rating 
Key questions SD D  A   S

A 
Are you in favour of a 
tailor-made 
management 
curriculum? 

3 17 55 25 

Do you think that an 
existing western 
curriculum can be 
adapted to Mauritian 
needs? 

4 14 52 30 

Are you in favour of 
local referencing in 
management 
syllabuses? 

4 18 50 28 

Do you feel that local 
references help you 
better master the 
management course? 

2 28 40 30 

Is the case study 
method useful in the 
study of management? 

4 14 55 27 

Does the case study 
help in better applying 
local references to the 
management 
curriculum? 

3 17 60 20 

Is it correct to include 
local management 
practices to the 
curriculum? 

1 15 45 38 

Does the teaching of 
local management 

6 18 42 34 

practice influence your 
learning? 
Do you feel the need to 
blend local with 
international 
management theories? 

8 19 50 23 

Are you in favour of a 
decolonised 
management 
curriculum? 

10 20 55 25 

 
From the findings, mean values and standard deviations 

were calculated.  They are represented in table 2. 

TABLE II.  STUDENTS’MEAN SCORES 

Mean scores of students 
 Key questions Mean 
Are you in favour of a tailor-made management 

curriculum? 
3.02 

Do you think that an existing western 
curriculum can be adapted to Mauritian needs? 

3.08 

Are you in favour of local referencing in 
management syllabuses? 

3.03 

Do you feel that local references help you better 
master the management course? 

2.98 

Is the case study method useful in the study of 
management? 

3.05 

Does the case study help in better applying local 
references to the management curriculum? 

2.97 

Is it correct to include local management 
practices to the curriculum? 

3.18 

Does the teaching of local management practice 
influence your learning? 

3.04 

Do you feel the need to blend local with 
international management theories? 

3.08 

Are you in favour of a decolonised management 
curriculum? 

3.15 

 
From the calculation of the mean values, the sample 

Standard Deviation was 0.067 with a Variance б2 of 0.0045. 
The Mean for the ten items under review was 3.058 compared 
to the mean value from the scale which was averaged at 2.5.  
The Standard Error of the Mean (SEx̄) was 0.021. 

  

Interpretation of Findings 
 
Data findings from the sample clearly indicated above the 

mean value 2.5 from a range of 1-4 in all cases.  This meant 
that globally all students surveyed stated that decolonisation 
of the management course was a necessity.  Concerning the 
highest scores 3.18 for the inclusion of local management 
practices and 3.15 for the choice of a decolonised 
management syllabus, it was clearly posited that students 
were keen to have a course that blends local references with 
the existing curriculum.  The case study method used as a 
technique to better locally contextualise management was 
positively viewed by students with a score of 3.05. 

 
 
 
 
 
 
 
 



 

 
 
 

 
 

TABLE III.  COMPARATIVE EVAUATION OF MANAGEMENT COURSES 

 
There might have been reservations regarding the 

application of local references to learning with a weaker mean 
of 2.98 because it was felt quite difficult to find out suitable 
examples from the Mauritian environment since local 
businesses might not have built a solid experience in 
management practice.  Possibly, cases of mismanagement 
learnt in the media could have been a trigger for slightly 
undervaluing the relevance of refereeing to local management 
cases. 

In a similar way, the use and application of case study 
learning from the local environment was put to doubt 
although the score was positive 2.97 due to the fact that local 
references are still not highly appraised by Mauritians.  

Overall, students were much in favour of a decolonised 
curriculum.  Management remains a lively curriculum with a 
course content which is relatively new and modern compared 
to established curricula like Economics or History.  Changes 
are taking place regularly when students who use textbooks 
as the standard method of learning find out that most 
illustrations and examples, apart from theoretical foundation 
of knowledge, comes from western illustrations.  The table 
below gives a new glimpse of student perceptions as per the 
need to decolonise and review the management curriculum as 
per selected discipline within management studies. 

From the findings, it was essential to sort out how the 
management curriculum could be best suited to the needs of 
the students at the Université des Mascareignes.  A sample of 
ten subjects were chosen from the management curriculum of 
the university particularly a B.Sc. Hons programme in 
management with specialisations in taught areas like human 
resource management and marketing.  The key findings are 
presented in table 3. The theory and practical components of 
each selected module was analysed from the master document 
prepared for the degree courses of the university and the 
figures were assessed from the contact hours in terms of 
tutorial and lecturing.  The percentage of foreign and local 
content was assessed both from sample examination papers 
and some lecture notes taken by students in class.  

 From the selection of ten core modules in business 
management, it was seen that a majority focus on theoretical 
foundations like theories and concepts developed from 
western curricula.  There is no argument as to whether these 
basic foundations have to be reviewed or changed since they 
are classic examples of learning.  For instance, principles of 
management rests on the foundation that the classical theories 

of management come from western environments like the 
Hawthorne studies, the Taylor theories, the Managerial grid, 
etc. and the models developed thereon are international and 
have to be studied.  The same applies to Economics where the 
foundation of Economics based on Adam Smith concept and 
various interpretations of economic theory based on research 
made by Friedman and Keynes have to be obviously studied 
by students. 

Seen from the syllabus documents prepared at the UdM, 
most of the business management programmes depended a lot 
on western modelled curricula.  There were some emerging 
courses like International Business, International Marketing 
and Services Management that required a higher percentage 
of practical applications because of the nature of such 
courses.  The percentage of theoretical foundation was 
deemed to be slightly lower in these cases. 

The next argument regarding decolonisation of the 
curriculum rested on the percentage between local and 
foreign models or examples used per course. This was the key 
area to be addressed.  Basically, most courses had a fairly high 
level of foreign input as described in the earlier paragraph 
where standard or classical examples came from abroad and 
were fairly easily taught by lecturers and quite well 
assimilated by students. Courses like International Business 
or International Marketing needed examples from the 
international environment and western models were needed.  
It was typical to identify western brands very often cited in 
such courses like Coca-Cola, Mc Donald’s or KFC although 
these companies do operate in Mauritius. 

The percentage of local examples or concepts varied but 
they looked altogether satisfactory.  In general, around 40% 
of the material came from the local environment because 
management curricula require examples from the immediate 
environment.  Due to the fact that employment laws are 
developed and enforced in Mauritius, it was seen that 
academics made the effort to ‘mauritianise’ the management 
curriculum.  In Employment law and Contemporary issues in 
Human Resource management, it was imperative to increase 
referencing and examples based in Mauritius. It was also seen 
that where subjects had a higher percentage of practical 
sessions, like Marketing, Services Management and 
Employment Law, there was better capability of lecturers to 
tailor the curriculum to the local needs. 

 
 

Subject % 
Theory 

% Practical % foreign % local 

Business Law 80 20 65 35 
Human Resource Management 70 30 60 40 

Principles of Management 70 30 60 40 
Economics 70 30 55 45 

Contemporary Issues in HRM 60 40 55 45 
International Business 60 40 80 20 

Marketing 60 40 60 40 
International Marketing 55 45 80 20 
Services Management 55 45 60 40 

Employment Law 50 50 50 50 



 

TABLE IV.  FOREIGN AND LOCAL CONTENT IN UDM MANAGEMENT COURSES 

 

Panel of Expert Opinion 
From the findings obtained, the researcher found it useful 

to find out more qualitative arguments from a panel of expert 
opinion comprising academics from the UdM.  They were 
fully willing to respond to the arguments and provided 
insights into the issue of decolonisation.  The panel comprised 
3 lecturers from business management, one lecturer from 
Accounting and one from Information Technology which is 
also incorporated in business courses.  For the sake of 
confidence, initials have been used as the statements were 
openly addressed without the risk of revealing the identity of 
such persons. 

 
A TAILOR-MADE MAURITIAN CURRICULUM 
 
P.B: IT Lecturer 
‘Tailor-made curricula are important especially if we take 

into consideration the needs of Mauritian students.  To make 
them ready to work, there must be programmes geared 
towards the Mauritian needs.’ 

N.S: Accounting lecturer 
‘Tailor-made curricula are important in Accountancy with 

new procedures and systems to adapt in our teaching.  In 
accountancy, we start with the basics to ensure that all 
students get value for money learning.’ 

K.N: Management lecturer 
‘From an initial Advisory Committee, tailor-made 

programmes adapted to the Mauritian reality allow students 
to get a quick grasp of the business world reality and such 
learning is conducive to their development.’ 

M.S: Marketing and IT lecturer 
‘In the field of marketing, there are developments taking 

place in modern Mauritius and this aligns with our mission to 
offer a tailor-made programme.’ 

P.G: Business studies lecturer 
‘Tailor-made programmes have been developed through 

our own teaching experience and need to be consolidated for 
all courses that we develop.  We have a committee working 
closely to monitor the quality of training.’  

These views clearly support the concept that the staff team 
comprises skilled facilitators of learning opportunities, by 
adapting their own communication, scaffolding learning for 
individuals using visuals wherever needed to adapt to 
classroom needs [11]. 

 
LOCAL REFERENCING IN MANAGEMENT COURSES 
 
P.B: IT Lecturer 
‘This aligns with our concept of decolonising the 

curriculum.  Use of local references permeates better 
understanding of management concepts.’ 

N.S: Accounting lecturer 
‘Although in Accountancy we do not genuinely need local 

references, this might be very essential when it comes to 
writing projects and dissertations that need to focus on the 
local context.’ 

K.N: Management lecturer 
‘To teach management effectively, an awareness of the 

local business situation is important whereby complex 
theories and models might be applied in a simple but easy 
readable manner.’ 

M.S: Marketing and IT lecturer 
‘In the field of marketing, local references are essential to 

learning. Small and medium enterprises are far higher in 
number not size compared to multinationals.  Students 
become better performers by addressing such local 
organisations.’ 

P.G: Business studies lecturer 
‘I would personally encourage local referencing when it 

comes to projects that students discuss and prepare for team 
work.’ 

 
 
CASE STUDY METHOD IN DECOLONISING 

CURRICULA 
 
P.B: IT Lecturer 
‘Case studies are essential although not widely used in IT 

area.  The use of cases to explore situations make students 
come closer to the Mauritian reality and this must be 
encouraged.’ 

N.S: Accounting lecturer 



 

‘Case studies do help students better approach a learning 
outcome by using local examples and situations that are 
generally different and simpler in context compared to a 
western situation.’ 

K.N: Management lecturer 
‘I have always written Management case studies to see 

how students adapt their learning to an either fictitious case 
or a real-life situation by using Mauritius as a backdrop and 
thereby encouraging the application of classroom learning.’ 

M.S: Marketing and IT lecturer 
‘Though case studies are in my area which combines IT 

with marketing, I always try to see how such situations could 
be adapted to Mauritius to make learning more appropriate 
and conducive for my students.’ 

P.G: Business studies lecturer 
‘The case study method is both challenging and intuitive 

especially regarding Marketing as a discipline.  It is seen that 
students get more highly involved in debating a case study 
focusing on the Mauritian reality.’ 

These views align with the purpose of the case study 
method where the key aim of case study research is to conduct 
an in-depth analysis of an issue to appreciate the views of 
students as participants [12.13].  The researcher aims at 
exploring, understanding and presenting the participant’s 
perspectives and get close to them in their natural 
environment [14].   

 
ADAPTING LOCAL MANAGEMENT PRACTICES TO 

THE MAURITIAN CURRICULUM 
 
P.B: IT Lecturer 
‘In the field of IT, this might not be a great consideration 

but some knowledge of Data Protection is highly needed in 
learning IT today especially with the reinforcement of laws 
concerning breach of secrecy, defamation, plagiarism, etc.  
Local practices must be well understood.’ 

N.S: Accounting lecturer 
‘Local management practices exist in Accountancy like 

the mandatory publication of accounting records either over 
6 months or annually with the specific documents.  I align 
with the policy of understanding and applying such practices 
in teaching.’ 

K.N: Management lecturer 
‘Local management practices are essential although they 

are borrowed mostly from abroad. A new concept like 
sustainable development or ethics should also shed light on 
the Mauritian reality to foster more pragmatic learning.’ 

M.S: Marketing and IT lecturer 
‘Local management practices in marketing have evolved 

with the growth of e-business and deregulation of marketing 
practices.  Local practice including legislation on commerce 
and marketing need to be well understood and developed.’ 

P.G: Business studies lecturer 
‘Local management practices simplify learning provided 

that suitable role models exist.  This also makes the course 
more interesting and stimulating to students.  A simple 
example might be the accountability of local committees to 
stakeholders in Mauritius.’ 

These views support the following statement whereby 
there should be a fundamental renovation of knowledge that 
is taught in schools to ensure greater congruence between the 
curriculum and community knowledge. This is not only 
viewed as a cosmetic inclusion but also as a functional aspect 
of developing citizens with a recognition of their agency as 

part of society.  This is the peak of understanding 
decolonisation of education starting from early schooling and 
continuing to the tertiary level that supports understanding the 
context of communities and society [15]. 

 
BLENDING LOCAL SYLLABUS WITH 

INTERNATIONAL ENVIRONMENT 
 
P.B: IT Lecturer 
‘In IT, most learning comes from the international 

environment with models developed by IT professionals but 
also programmes developed by Microsoft, Apple and IT 
businesses. I would rather say that we learn new concepts and 
link them with the local reality.’  

N.S: Accounting lecturer 
‘The international environment is very important as we 

cannot fully rely on an inclusive native curriculum.  Ideally 
macro-environmental changes should be incorporated in 
traditional learning.’ 

K.N: Management lecturer 
‘This is much of a necessity with globalisation already 

understood and applicable since two decades.  Internationally 
developed business models and learning concepts need to be 
incorporated locally and blended with the local curriculum.’ 

M.S: Marketing and IT lecturer 
‘In the field of marketing, international concepts are 

necessary as most developments in marketing and IT take 
place externally.  In a short time, the practices are applicable 
locally like social media applications.  Definitely, blending 
both local and international concepts is a must.’ 

P.G: Business studies lecturer 
‘There is no argument for isolating international 

developments in management theory with regards to the local 
context.  In a globalised world, the influence of the 
international environment is well felt and cannot be 
disregarded although they must not eclipse the local 
curriculum.’ 

These views partly align with Hayden’s statement on 
blending curricula stating that the curriculum  is challenged 
by globalisation [16]. The future of our children will be 
characterised by interdependence with other countries and 
cultures, and challenged by changes in events in other parts 
of the world. There will be a need to develop ‘intercultural 
literacy’ even for those confined to their domestic 
environments as adults [17].  

 
DECOLONISING THE MANAGEMENT CURRICULUM 
 
P.B: IT Lecturer 
‘There is much of historical connotation used with 

decolonising the curriculum and this is a well-heated and 
debated issue.  There should be a good compromise between 
what we can do locally and what we need still to borrow from 
the outside.’  

N.S: Accounting lecturer 
‘I am in favour of a decolonised curriculum which adapts 

our learning to the needs of our students.  International trends 
mostly influenced from the West do matter as Accountancy 
is international and learning modes are uniform say in Anglo-
Saxon environments.’ 

K.N: Management lecturer 
‘This is very much ongoing while it is correct to say that 

Management sciences are more open to examples than other 
disciplines.  The very fact of using local examples and 



 

references makes the curriculum more locally adapted and 
decolonised.’ 

M.S: Marketing and IT lecturer 
‘As marketing is always on the move, there is a reality of 

shedding off colonial connotations with learning.  Of course, 
total adaptation of Marketing concepts will be tough but 
making the course more locally-based creates a means of 
decolonising the curriculum.’ 

P.G: Business studies lecturer 
‘From a legal teaching environment, decolonisation is a 

must and should be reinforced in developing nations but not 
to the detriment of diluting learning or obliterating essential 
teaching material too easily.  A mix of both worlds is 
interesting though a decolonises curriculum develops more 
practical learning opportunities for Mauritians.’ 

These views align with Sherwood’s perception of 
decolonisation that demands a respectful awreness of 
multiple  ways of knowing different systems of truth. 
Decolonisation impacts on our different identities and views 
and remains an ongoing process that needs critical reflective 
thinking in examing how we perceive the world [18] Seen 
from the responses provided by the papenl of expert opinion, 
certain courses like Law and business might still depend on 
established curricula from abroad but adaptations are possible 
for marketing or accounting whereby there are local 
adaptations that favour much local learners.  Even 
management could be contextualised through case studies. 

Conclusion 
This research work purported decolonisation of the 

management curriculum from two perspectives namely those 
who study the management curriculum—the students of 
UdM—and those who provide the teaching and learning 
experience—the UdM academic staff.  Students selected from 
a sample within the age group 20-30 wanted to follow a 
programme that would enable them get a job in Mauritius 
with a few exceptions willing to go abroad.  The fact that they 
were asked to intervene as learners’ voices in the curriculum 
gave them the chance to see the importance of having local 
examples, references, case studies and role models in the 
Management curriculum.  Definitely, they were in favour of 
a decolonised curriculum but could not easily grasp the 
meaning since they were born in the 1980s far from the 
independence of Mauritius dating 1968. 

Lecturers who formed the panel of expert opinion were 
more comfortable in understanding the decolonisation 
concept. They are developers of learning curricula at the UdM 
and seek various sources of learning data to create a syllabus.  
From their experience, certain courses are new and need to be 
adapted to the Mauritian reality both as a means of 
simplifying learning and making it stimulating to students.  At 
the same time, decolonising of curricula has been an ongoing 
process in Mauritius since its independence with more local 
referencing taking place with time.  A decolonised curriculum 
means that there is room for exploiting the domestic 
environment, heralding values and virtues developed locally 
and making students more adamant to learning and applying 
knowledge from the local context.  In this perspective, it also 
fosters more profound engagement in curriculum 
development but allows for a better control and monitoring of 
the learning curriculum. 

Evidently, foreign models and examples coming from the 
western world could not be totally avoided except if they 
looked like clichés. The blending of local context with 

international influences is more of a reality today than ever 
before through a globalised world.  The management 
curriculum which fits in both the local and international 
context has to accommodate the best of both worlds but 
finding out a means of decolonising the curriculum for good 
adaptation and effective learning for Mauritian undergraduate 
students at the UdM is a necessity that should be duly 
considered. 
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Abstract—For over a century, wax-print has been a 
major traditional attire worn in most parts of Africa. 
Most of these products are imported rather than locally 
produced, making them more expensive. The use of 
technological strategies has been used outside African 
continent to harness the business potential of these wax-
prints and its social implication particularly in an 
African setup. This study explored the implications of m-
commerce on the business success of African wax-prints. 
This investigation focused on technological 
modernization, consumer demand and network chain, 
and how these factors influence business success of 
African wax-print. A quantitative survey was conducted 
on a sample size of 384 randomly selected respondents 
with a minimum of two years’ experience on the trade of 
the wax-prints in Nigeria, through questionnaires, of 
which only 336 responded, accounting for 87.5% 
response. Results revealed that technological 
modernization, consumer demands and network chains 
positively influenced the business success. The study 
revealed the positive impact of m-commerce on business 
growth of African wax-prints in Nigeria. Thus, there is a 
quest for differentiated stakeholders to collaborate and 
create a friendly mobile platform that enhances 
consumers’ experience and the ease of promoting the 
business success of African wax-print. 
 

Keywords—wax-print, mobile commerce, business 
success, technological innovation, network chain, 
consumer demand. 
 

INTRODUCTION 
The textile trade came into existence in Africa in 

the 15th century primarily by the Europeans (mainly 
the Britons) [10]. The Indians were also involved in the 
trade in Africa but in limited quantity [13]. The British 
and the Indian merchants used the Western and 
Southern African provinces as an entry point of textile 
trade into Africa respectively. The large quantities of 
natural resources possessed by the Western African 
province made her the highest commercial hub for 
triangular trading which consisted of “barter system” 

on textiles and guns, whiskeys for slaves, kola, cocoa 
and natural resources for finished European products 
[21]; [13]; [38]. The British exported dull colours on 
heavy (woolen) linen (textiles) to Africa [10] while the 
textile trade with the Indians comprised of bright and 
colorful textiles which the Africans used as an 
indication of wealth or “as a form of currency” [38]; 
[10].  

The coincidence between the industrial revolution 
and the colonization of Indonesia by the Dutch in the 
17th century paved a way for the Dutch colonist [46] to 
improve the traditional textile. The improved textile 
(known as wax-print) came in varieties, and was 
actualized because the Dutch colonists copied the 
textile model of the Indonesian [35]. Wax-prints were 
of different types and were named based on the location 
they were exported. These were the “Dutch wax-
prints” which were produced for the Dutch market and 
“African textile” which were exported to Africa. In the 
recent times, African textiles are known as African 
wax-print. Wax-prints were further improved and were 
the pioneering catalysts that contributed to the 
development of contemporary rich textile designs [3].  

As the spread of wax-prints importation continued 
across Africa and particularly in Western Africa, its 
spread into Nigeria through the Delta region was 
reported in the 1860s. At this time, the British traded 
wax prints with the local Ijaw people of Aboh. The 
British then furthered the importation of wax-prints 
into the heart of the Igbo land. In addition to wax-
prints, the British populated Nigeria with other 
European products which consisted of enamel 
products, stock-fish, beverages, gin, tobacco, soap, 
machines, and beads [21]. All of the above-mentioned 
products including wax-prints were brought into 
Nigeria by the British using the Christian missionaries 
and the barter trade system.  
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In the recent times, African wax-prints have been 
one of the major culturally accepted and retailed 
products in Nigeria. Following the technological trends 
of the late 1900s, the business success of African wax-
print could be tested with the use of mobile technology. 
Mobile technological devices have played a very 
significant role in the re-designing and integration of 
the global civilization [20]. The evolution of mobile 
technological devices has positively influenced 
different nations on the scale of their business 
environment and personal lives [45]. Further 
improvement in the mobile technological devices has 
enhanced the accessibility and affordability to 
businesses and consumers by leveraging on the 
evolving adaptive power of mobile application 
concepts such as Mobile Commerce (m-commerce) to 
the global community [47]. M-commerce illustrates 
one of the leading categories in electronic business. 
The products and services of m-commerce transfers 
value in exchange for information, supports e-content 
and transactional activities when connected on mobile 
wireless devices [16]; [23]. 

These innovations have transformed our personal 
communication, mode of business conducts, 
entertainment preferences, and the sequence of how to 
manage our lives and affairs [49]. The combined 
advantage of the mobile devices and mobile 
applications provides the drive for e-contents and 
outstanding information offered at a flexible cost 
(network providers). This presents a competitive 
advantage to individual users and other various 
businesses with an increased cyber security functions.  

However, the rapid decline in the local production 
of the African wax-prints in Nigeria “from 137,000 
workers in 1996 to 24,000 in 2008” [12] led to the high 
unemployment rate and importation of wax-prints from 
Shandong in China [8]. Consequently, high demand of 
textiles could be witnessed across Nigeria. Therefore, 
there has been a need to identify successful ways to 
increase the availability of wax-prints in Nigeria.   In 
the light of the above, this current study aims to 
investigate the impact of m-commerce on the business 
success of African wax-prints. 

LITERATURE REVIEW 
A. The Migration of Wax-Print in Nigeria 

The wide spread of colonization across Africa 
between the 18th and 19th century provided an 
opportunity for the British to expand their (textile) 
trade. Although the British colonial rule in Nigeria was 
imminent, the Igbo’s have made remarkable 

contributions to the Igbo political economy because 
their men dominate the far away trade and their women 
led the local markets in the bight of Biafra  [6]; [21]. In 
1860, the British trade agents was banished and 
confined to the coast by the local Ijaw people of Aboh  
before the 1884-85 Berlin Conference which 
partitioned and subjected Africa to different European 
colonial rule [44].  

Queen Victoria led the penetration into the 
heartland of the Igbo nation in the late 1886. This 
penetration brought the Igbo’s sovereignty under the 
political and economic control of the British rule to 
exploit its resources. The international trade with the 
British consisted of the export of raw materials such as 
palm kernel, red oil and cocoa, and the import of 
textiles and wax-prints, enamel products, stock-fish, 
patent medicines, beverages, umbrellas, gin, tobacco, 
soap, cosmetics, guns and gunpowder, sewing 
machines, rice, cosmetics, biscuits, salts and beads 
from the European industries to the Igboland and other 
markets in the Nigeria [21]. 

This significantly contributed to the strength of 
colonialism, provincial interests [10], economic 
importance, political presence and social growth [4] in 
the African continent. The Europeans (British and 
Dutch) stylishly and successfully built local production 
factories of (textiles) wax-prints in the Western, 
Eastern and Southern regions in Africa [34].  The 
deployment of these factories speedily integrated 
different cultures and regions within the African 
continent [13]. Africans accepted the European 
colorful wax-prints as an indication of wealth [38], and 
this contributed a very important role in the African 
culture [42]. The early twentieth century signifies the 
upsurge of (textile) wax-prints into Africa and later 
more imports were made to West African factories 
from Japan [46]. The declaration of the protectorate 
and colony of the Southern Nigeria was heavily 
explored in 1900 [22].  

The British gained political control of the South-
East region in 1903 with their trade and Christian 
missionaries [21]; [22]. The presence of the colonial 
masters in Enugu witnessed a sharp decline in the 
political trade control of the middle men by expanding 
their market commercially and later reduced them to 
petty traders in the 1930’s with marginal profits on 
their investments [2]. The Europeans discovered the 
indigenous production of local textile in Africa by 
Africans [9]. This unique textile was of a rich 
“handmade textiles” of different styles of arts and 
cultural designs, and other important signs in the 
African culture such as picture of birds and trees [49]. 
The local textile production was mainly identified in 



 

West Africa and other different provincial ethnicities in 
Africa. The West Africans adopted different 
techniques such as strip weaving, yarn preparation, 
spinning, knitting, (Publications, 2009) “cuticle raphia 
embroidery” and printing patterns in the unique 
production of African textile [28]. 

However, the European peasants further imitated 
the styles and adornment from different cultures in 
Africa and they re-integrated the designs into the 
differentiated designs and production of the wax-prints 
[24]. Other studies by [34]) and [36] suggested that 
most of today’s African (textile) wax-prints reflect a 
strong blend of European designs. The account on 
African (textile) wax-prints has been the pioneering 
catalyst that contributed to the development of rich 
textile designs [3]. 

 
B. The Distribution of African Wax-Print 

[37] and [41] explained the retail strategies 
integrated on the wax-prints at several local markets in 
Africa. The African traders adopted the catchy slogans, 
phrases, and words that were in no association with the 
popular designs available in the market [39]. The facet 
of this African wax-prints robed Africans of their 
culture and local production of textiles with no 
participation of discussion in rebranding the African 
textile industries by African artists, scholars, and 
designers [46]. In the recent times, the marketing, sale 
and the business success of African wax-print could be 
tested with the use of mobile technological 
applications. 
 
In the 21st century, mobile technology devices have 
played a very important role in the re-designing and 
integration of the global civilization [20]. Although 
mobile technology has been around since the late 70’s, 
it is regarded to be in a smaller group in the field of 
Information Technology [18]. This technology is still 
considered to be novel. It has a unique adaptability on 
the continual software advancements to meet the 
consumer experience and needs. Mobile technology 
was defined as a portable device that can access a 
broad-spectrum of electronic data for knowledge, 
entertainment and business irrespective of time zone 
and locality [18]. The evolution of mobile 
technological devices has positively influenced 
different nations on the scale of their business 
environment and personal lives [45]. Several 
modifications were done on the mobile technology 
before its transition into a standard device that supports 
telephony, a navigation system, internet and web 
services, instant messaging, games, payment gateway 
and many more remote services [47]. 

Different authors including [7] defined m-
commerce as the transfer of value in the exchange of 
goods, information and services with the aid of an 
internet connection on a wireless device. While [19] 
defined m-commerce as a subdivision of e-commerce 
that runs on a portable mobile device with a customized 
operating system on which it connects to a wireless 
network to perform monetary transactions. [1] further 
explained that m-commerce application includes 
wireless business re-engineering, end-user location on 
mobile marketing and shopping, mobile bidding, 
mobile finance and banking, mobile inventory 
management and mobile interactive games. The 
massive recognition of m-commerce due to the 
growing exponential rate of internet users on wireless 
communication [32]; [43]. 
 
The integration of mobile technology and m-commerce 
has recorded tremendous successes in the fields of 
agriculture, banking, education, health, and marketing. 
Some of the successes are: (1) a seamless and flexible 
communication channel between different 
organisations, the public, and individuals to share 
information’s to generate measurable feedbacks, (2) 
The increased convenience and accessibility of 
information are for the consumer experience. However, 
it also has its downsides, some of which are: (1) When 
mobile devices are combined with m-commerce, an 
individual can feed their unending addiction on the 
online stores by spending above their means. 
 
C.  Business Success Factors of M-Commerce 

The business success of African wax-prints was 
determined by the following strategic factors of m-
commerce: technological modernisation, advancement 
of network chains, and on-the-go consumer demand 
[26]. These factors fully integrate with the sub-factors 
which form the base functions of the strategic 
component. 

 
Technological modernization deals with the 

internal processes that integrates different key concepts 
to the materialization of m-commerce application in the 
business success of African wax-print. These 
innovative factors comprises of Mobile devices whose 
advancements furnish it with the features of wireless 
keypad,  handwriting or speech recognition [33], digital 
encryption, subscriber identity modules (SIMs) and the 
support of Java on SIMs [26]. Network Structure 
devices which gave rise to the advancement of wireless 
communications interfaces. Mobile setup for 
connectivity this consists of WAP, GPRS and SMS. 
Network Security challenges have posed a threat in the 
deployment of m-commerce applications. This is very 
vital because of the numerous transaction of 



 

information particularly in the financial sector, public 
key infrastructure (PKI) the solution of end-to-end 
encrypted communication [15];[40]; [26]. 

 
[11] put forward that m-commerce has a very 

complex and dynamic internal system where numerous 
connections form a sequential and supportive 
background to optimize the work in progress of all the 
collaborative dependencies within the market players. 
This section integrates the flow of interactions between 
the internal operatives in the industry to facilitate 
results. Therefore, this section will discuss the Value 
Network model of m-commerce. 

 

 
FIGURE. 1. M-commerce of value network adopted from ([11]) 

Customers produces the need for the demands to be met 
by the other technical stakeholders. Network operators 
is the most significant in the value network after the 
customers. They are also regarded as the network 
carriers because their operations are the most crucial in 
the realization of the m-commerce industry. Service 
providers sells communication bandwidth to provide 
access for a wireless solution to the internet service 
providers through its unique access points. Application 
developers includes the software programmers, 
administrators and system engineers who cater for a 
wide spectrum of events such as architecture and 
hosting. Technology vendors are classified among the 
experts that rely theoretically on the designs, research, 
and development of new trends to enhance the 
available technology to accommodate the needs of the 
consumers. Content providers partner with the network 
operators to provide services for the consumers to 
attain an exclusive access at a premium cost through 
the network carriers. 

TABLE  1.  The Roles and Income Distribution in the 
aadvancement of Network Chains 

 

Role 

 

Responsibilities 

 

Key 
companies 

 

Sources of 
income 

Content 
providers 

Developing 
Smartphones and 

tablets 

Samsung, 
Apple 

Retailing 
phones or 
tablets and 

other 
equipment 

Network 
operators 

Developing 
communication 

structure to 
support voice and 

data streaming. 

Modern 
carriers 
such as 

Vodacom, 
cell c, 

Telkom, 
and MTN. 

Charges 
from 

increased 
network 

traffic and 
airtime 

Service 
providers 

Provides digital 
services, server 

deployment, 

Offline backup, 
security and 

systems 
integration. 

System 
integrators 
and web-
hosting 

companies 
e.g. Oracle 

Shared 
revenue with 
application 
developers 

 

Technology 
vendors 

Provides branded 
information and 
simple search 

facilities critical 
to m-commerce 

application. 

Internet 
portal 

providers 
such as 

Microsoft, 
Yahoo, 
Google 

Subscriptions 
charged to 
network 

operator and 
promoters 

Customers Using billing 
systems such as 

airtime, user-
based location 

and precise 
application based 

Network 
operators 
such as 

Vodacom, 
Cell C, 

Telkom, 
and MTN. 

Airtime and 
data 

subscription. 

Application 
developers 

Availing end-
user apps such as 

banking, maps 
and retail apps 

Internet 
service 

providers 
such as 

Microsoft, 
Yahoo, 
AOL 

Revenue 
from 

customers 
for services 
or products 
purchased 

    Adopted from ([11]) 

Over the years, the use of mobile technology has 
evolved for different consumer needs. The need 
becomes more dynamic because of the evolving nature 
of mobile technological application. The use of mobile 
application particularly m-commerce have changed the 
way people communicate and transact but it does not 
come without its challenges [27]. Although different 
studies of [5]; [29]; [31] have researched on the 
adoption of m-commerce and its challenges, On-the-go 
consumer demand is the most active strategic factor 
that can drive the business success of African wax-
print. 

 
D. Importance of integrating the business success of 
African wax-print 
 

Despite the domination of western culture [49] narrated 
the ordeal of the identification Africans remained 



 

unchanged towards the wax-print as means to embrace 
their lost heritage because it holds a “deep historical 
and cultural roots of a sophisticated African art”. The 
combined relative advantage of the mobile device and 
mobile application provides the drive for e-contents 
and outstanding information offered at a flexible cost 
(network providers) as a competitive advantage to 
individual users and other various businesses with an 
increased cybersecurity functions. [26] linked the 
business success of African wax-print in Enugu in the 
relative collaboration of the three strategic factors.  

 

 
 
 
 
 
 
 
 
 

FIGURE 2. Conceptual Framework for this study 

Fig. 2 depicts the conceptual framework which was 
derived from the literature review, the conceptual 
framework is based on the positive influence of m- 
commerce on the business success of African wax-
print through the three factors, technology 
modernisation, advancement of network chains and on-
the-go consumer demand considered for this current 
study. The conceptual framework is based on a positive 
influence to understand the three factors which are 
technology modernisation, advancement of network 
chains and on-the-go consumer demand considered for 
this current study. 
Technology modernisation, network chains and 
consumer demand represent the independent variable, 
while business success of African wax-prints 
represents the dependent variable as shown above. The 
independent variables in the diagram above also guide 
the hypothesis of the study 

     Considering the fact that the factors driving the 
success of m-commerce is still at an initial stage of 
operation and acceptance, consumers may consider this 
approach to be revolutionary. The influence of the three 
factors can be tested in this study. Therefore, the 
following hypotheses are proposed; 

H1: A positive relationship of technological 
modernisation exists on the business success of African 
wax-prints. 

H2: A positive relationship of consumer demand exists 
on the business success of African wax-prints. 

H3: A positive relationship of network chain exists on the 
business success of African wax-prints. 

RESEARCH METHODOLOGY 
 A descriptive and quantitative research approach 
was followed. Self-administered electronic 
questionnaires were distributed to traders and retailers 
in Nigeria who had acknowledged prior engagement 
with fellow users of the service and received positive 
messages about the service from them. At the end a 
total of 336 respondents participated in the survey. All 
respondents admitted that they were current users of m-
commerce services and had previously received 
positive messages about the service from fellow 
retailer.  

 Data collection for this study was carried out by use 
of electronic questionnaires (mobile google forms) 
which served as the data collection instruments, and 
this was done using handheld mobile devices. This part 
of data collection consists of people who are both 
involved in African wax-prints business and mobile 
technology and its application (m-commerce) in 
transacting business. 

FINDINGS 
 Data analysis deals with the processing of raw data 
from the field into patterns by applying arithmetical 
procedures to construct ideologies [14]. The data 
obtained from respondents were coded and analyzed 
using the SPSS Version 24. Descriptive statistics 
consist of the approach for describing the data of a 
population which the empirical fact is the inferred from 
the sample and further analysis was carried out. 

Demographical results 

   The demographical characteristics of the respondents 
can be illustrated in Table 2 below. 

 
  

H2 

H3 

H1 

Technology 
modernizat

ion 

Business 
Success of 

African 
Wax-

Prints in 
Nigeria 

M-
commerce 

Network 
chains 

 
Consumer 
demand 



 

TABLE 2.        Demographic Characteristics 

 Frequency Percentage 

Gender              
        Male 
        Female 
        Prefer not to say 

 
143 
187 

         6 

 
42.6 
55.7 
1.8 

Education     
         University 
         Secondary 
         Basic 
         No formal 

 

    291 

     36 

3 
6 

 

86.4 

10.7 

  0.9 

1.8 

Age                 
            20 – 24 

25 – 34 
35 – 44 
45 – 54 

            Above 55 

 

      112 

157 

 51 

  9 

7 

 
33.3 
46.7 
15.2 
2.7 
2.1 

Professional Status                                          
Unemployed                                         
Employed                                           
Student                                            
Retired 

 

       56 

141 

135 

   4 

 
         16.6 

41.8 
40.1 
1.2 

 
Discussion of Table 2 
 

The results show that 55.7% (n=187) of the 
respondents were females, 42.6 % (n=143) were males 
while 1.8% (n=6) prefer state their gender. 
Furthermore, 86.4% (n=291) of the respondents were 
university graduates, 10.7% (n=36) had secondary 
education, 0.9% (n=3) had basic education and 1.8% 
(n=6) had no formal education. The study also showed 
that 33.3% (n=112) of the respondents aged were 
between 20 – 24 years, 46.7% (n=157) between 25 - 34 
years, 15.2% (n=51) between 35 – 44 years, 2.7% 
(n=9) between 45 – 54 years and 2.1% (n=7) were 
above 55 years. In additions, 35.6% (n=120) of the 
respondents have been trading using wax-prints for 2-
5 years, 11.3% (n=38) between 6-8 years, 33.5% 
(n=112) for more than 10 years and 19.6% (n=66) for 
over 20 years.  

 This section consisted of 14 questions and 
respondents were asked to rate each question on a five-
point Likert scale (1-strongly agree, 2- agree, 3-cannot 
decide, 4-disagree and 5-strongly disagree)  

Validity and Reliability 
 

TABLE 3.    Cronbach Coefficient Alpha 

Reliability statistics 

Cronbach's Alpha N of Items 

0.795 14 

      
    Discussion of Table 3  
Cronbach alpha is the commonly used approach for 
reliability to access the superiority of the study. This 
value indicated that attained sufficient reliability as 
[30] specified with a value of 0.70 and higher. 
Reliability focuses on the dependability of the scale of 
measurement. The reliability quotient of the survey 
was 0.795 showing high internal consistency of 
questionnaire items.  By using close-ended questions 
in the questionnaire that were aligned to the literature 
reviewed, content validity was attained [47]. 
Furthermore, the pilot study conducted before the 
main data collection ensured external validity and 
clarity of the questions for the data collection process. 

 
    A correlation table was developed below to assess 
the proposed relationships between the research 
constructs and to verify the research hypotheses 
formulated for this study. 

TABLE 4.  Correlation Table 

 

 Technologi
cal  

modernisa
tion 

Cons
umer 

Dem
and 

Netw
ork  

Chai
n 

Technologi
cal 

modernisati
on  

Correlation 1.000 .450*

* 
.775** 

Sig. (2-
tailed) 

.000 .001 .000 

N 336 336 336 

Consumer 

Demand 

Pearson 
Correlation 

.450** 1.000 .613** 

Sig. (2-
tailed) 

.001 .000 .000 

N 336 336 336 

Network 

Chain 

Pearson 
Correlation 

.775** .613*

* 
1.000 

Sig. (2-
tailed) 

.000 .000 .000 

N 336 336 336 

**. Correlation is significant at the 0.01 level (2-tailed). 

 



 

Discussion of Table 4 
 

Table 4  confirms that there is a correlation between all 
three factors which positively influence business 
success of m commerce of African Wax prints. The 
assessment of the hypothesis was established on all 
significant relationships which consists of the positive 
variables.  

The factors of H1 predicts that technological 
modernisation is positively associated with the 
business success of African wax-print when adopting 
the updates and the eagerness to adopt the innovation 
of new technologies. The factors of H2 variable was 
particularly high and it also predicts that consumer 
demand is positively associated with the business 
success of African wax-print when adopting the 
convenience and minimal efforts of online shopping. 
Lastly, the factors of  H3 predict that the role of 
network chains is positively associated with the 
business success of African wax-print when adopting 
the effectiveness of mobile money and the location 
based information. These factors turn out to be the 
highly interactive for the retailers and consumers to 
gain access to instantaneous information. Hence all 
three hypotheses are accepted. 

Table 4 indicates that there exists significant 
intercorrelations amongst the key dimensions: 
technological innovations, consumer demand, and 
network chains having the potential to effect business 
success of African wax prints. Table 4 indicates that 
whilst the majority of the relationships are moderate, 
the strongest relationship is between technological 
innovations and network chains. 

      
CONCLUSION 

The study gives a snapshot of the impact of mobile 
commerce on the business success of African wax-
print in Enugu of Nigeria. The findings revealed a 
strong relationship between the direct linking of  
technological modernization, consumer demand, the 
role of network chains in relation to the business 
success of African wax-print. The question that arises 
is what must be done to encourage consumers to 
continuously engage with other m-commerce 
applications on their mobile devices to attain business 
success.  As much as there are many benefits of m-
commerce in the capacity of individuals, organisations 
and that of the industrial sectors, some challenges have 
been identified too. Some insightful recommendations 
have been provided to the consumers on how to 
minimize the challenges. 

 

 
There are many opportunities of m-commerce that can 
generate business success. This approach is in 
agreement to [31] study which further explained the 
basis of updated, accurate and quality information 
provided on the mobile application that would likely 
integrate partnerships in the various division of the 
value stream. The improvement on security checks and 
privacy policy will be a priority to safe guard the user 
personal information details. Therefore, the steps to 
focus attention to mitigate the challenges are: 

Privacy concern is based on the ethics of cooperate 
social responsibility of personal data handling in 
association to the proposed legal requirement. Previous 
study of [50] explained that this concept has been a 
general issue in the context of internet accessibility 
without their consent. Although the expanding capacity 
of data processing made privacy a top priority.  

Security assures the technical storage of the ethics and 
legal requirements of privacy policy. This concept is a 
subjective probability and obstacle to the development 
of m-commerce and the resultant could lead to personal 
data loss [17]. The confidentiality, integrity and 
authentication of the user’s personal information which 
will be guarded with reliable mechanisms of data 
transmission and storage. This effect will prevent an 
unwanted third party from gaining access to the users’ 
personal information. 

Creation of a friendly platform can contribute to 
sufficient information for individuals and organisations 
that can assist with different options. This can be in 
terms of locating the retailers, view varieties of the 
wax-print, issue payments and communicate actively 
to other consumers, distributors and manufactures of 
African wax-prints on how they can improve on the 
product of the wax-prints. Furthermore, the internal 
distribution of the wax-prints directly from the 
consumers through wireless mobile device within 
Nigeria involving less involvement of a third-party 
agent can increase business success. 
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Abstract—This paper attempts to explore the Corporate 
Social Responsibility (CSR) practices in the banking sector 
of Mauritius and investigate the extent to which CSR 
activities can help in building CI (CI). The objectives of this 
article is to determine how CSR initiatives can have an 
impact on the reputation of banks in Mauritius, to examine 
if CSR practice eventually help to build CI, and to identify 
how CSR can influence customer satisfaction and loyalty. 
The research design adopted a mixed approach using both 
quantitative and qualitative methods. Using stratified 
sampling technique, the population was divided into two 
stratums namely: management and the local community. A 
sample size of 200 respondents was used. Data collected was 
statistically examined using Statistical Package for the 
Social Sciences (SPSS) and the research hypotheses were 
tested using regression analysis. The research findings have 
shown that CSR activities do enhance CI as well as relations 
between a company and its surrounding community. CSR 
has eventually proved its significance in building CI. It can 
be deduced that CSR implementation in a banking sector has 
effectively proved its efficiency in helping the banks to 
prosper and enhance their CI, customer satisfaction and 
customer loyalty. 

 
Keywords—Corporate Social Responsibility (CSR), CI, 

Mauritius 

I. INTRODUCTION  
In some particular situation, CSR is mostly being 
practiced as window‐dressing, that is, for the 
business’s personal interest or in front of media so as 
to gain popularity. It is certain that the concept of 
social responsibility is still alive in the modern era and 
being practiced by mostly large company too, but 
resulting from a real fact, most of the general public 
does not know the existence of CSR’s concept 
therefore CSR building CI can be unreliable. CSR has 
a history of about 20 years in Mauritius, however, in 
2009 a new CSR framework, which made this 
contribution mandatory, changed the CSR landscape 
of Mauritius. The Income Tax Act (2009) has 
encouraged the participation of the private sector in 
the social development of the country and recently 
there has been much debate about whether companies 
should be socially responsible or not and the extent to 
which they should be responsible.  
 

Organizations have always contributed and operate 
with a particular interest in ethics. Philanthropic 
foundations have been seen in various organizations 
contributing directly or indirectly to the society and 
with or without paying particular attention to it. 
However, those contributions have a short term cost, 
which businesses in the long term needed to entitle in 
a legalize way; CSR was then introduced by accredited 
scholars and researchers to demonstrate how the 
society has an impact on businesses. 
 
According to the World Bank, CSR is “the 
commitment of the business to contributes economics 
developments, working with employees, local 
community, and society to improve quality of life, in 
ways that are both good for the business and good for 
development” (Chung & Yu, Choi, & Shin, 2015). 
More specifically, as stated by (Migda, 2017), CSR is 
an important corporate activity that affirms the 
importance of giving back to the community. CSR 
bring a positive aspect to businesses and in fact, not 
only will society benefit from CSR schemes, but it can 
be proved as golden opportunities for businesses to 
adopt such concept in improving their CI, acquire 
customer retention and satisfaction thus leading to 
higher increase in profit and fame. 
 
Financial institutions in Mauritius are considered to be 
one among the most flourishing economic pillars. 
Financial institutions such as banks have a major role 
in the society where they lend a helping, safeguard 
money and finance those who are in need. However, 
due to the severe business scandals that occurred 
decade back, the trust of the general public had 
trembled. CSR is a new venture and businesses always 
strive for aggrandize. Hence, in order to restore the 
trust and upgrade the reputation at the same, 
businesses opt for ethical practice (Deloitte, 2008). 
Previously, organizations used to give less importance 
to CSR and were considering CSR issues to be 
unnecessary; nowadays, with the implementation of 
new law on CSR in the Income Tax Act (2009), the 
urge for CSR has increased and businesses tend to 
include CSR as one of their management strategies 
(Chen & Wang, 2011). However, how far the CSR 
activities really help in building CI is still a debate. As 
CSR is becoming an important feature for the 



 

businesses in Mauritius, the ultimate aim of this study 
is to assess the CSR component for banks in Mauritius 
and identify to what extent CSR framework can help 
in building CI for financial institutions. 
 

II. OBJECTIVES 
In order to fulfill the main aim of the article, that is, 
analyzing CSR activities on CI, the following research 
objectives were developed: 
 

1. To examine if CSR practice eventually help 
to build CI. 

2. Identify how CSR can influence customer 
satisfaction. 

3. Identify how CSR can influence loyalty 
4. To evaluate the manager’s perception on 

CSR practices in their organisation. 
5. Examine the main focus of companies’ CSR 

initiative. 
 

III. LITERATURE REVIEW 

A. Corporate Social Responsibility 
CSR has been defined differently during the past 
decades by distinct authors based on their researches 
and how they had studied the concept. It is a fact that 
the concept of CSR increased reputations of 
corporations, which increased the confidence of the 
consumers on the products and services of those 
companies. As a result, it indirectly increases the profit 
too. Alongside, it brought a positive change in the 
1990s, where emphasis was mostly laid on treating 
internal and external stakeholders, obligation to the 
society, people, and profit. Carroll defined CSR as the 
social responsibility of a business that include the 
‘economic, legal, ethical, and discretionary categories 
of the corporate performance’ at a given point in time 
(Carroll, 1979). The definition was set to the 
conceptual model of CSR On the other hand, 
Elkington (1999) triple line bottom followed three 
aspects of organization when carrying on business, 
namely companies’ economic, environmental, and 
social performance. Both frameworks are distinct from 
each other with different perception to view the 
concept of CSR. 
 

B. Carroll’s framework 
Carroll (1991) described CSR as a contribution to four 
different types of social responsibilities: economic, 
legal, ethical, and philanthropic, which formed a 
pyramid standard that comprised of four groups of 
social responsibilities that can be used by all 
trustworthy corporations. Starting from the bottom of 
the pyramid the economic obligations comprise of the 
responsibility to please consumers by way of high-
value stuffs as well as to create enough profits to 
investors. The foremost objective of business is to 
provide goods and services at a profit. To increase the 
profitability, businesses should have strong 

competitive position in the market to grow the share 
value. Carroll (1991) portrays the first type of social 
responsibility with a view to remind businesses the 
actual context of business; stating that economic 
responsibility should be a requirement and should aim 
as societal and business profitability.  
 
The second responsibility is the legal or statutory 
responsibility that required companies to observe laws 
and regulations while acting in their economic 
obligations which includes government protocols that 
companies are required to conform with. Companies 
should follow these legal requirements to increase 
profitability. Furthermore, it is asserted that the legal 
responsibility of any organizations determine the 
performance of their activities in relation to the legal 
system in which they operate. Although economic and 
legal responsibilities are vital, ethical norms have an 
upper hand. This include fairness and justice. Ethical 
norms refer to a variety of business practices that are 
assumed to be followed, even if they are not codified 
in law. Nowadays, stakeholders expect firms to behave 
according to the ethical methods more than what is 
written in the laws and regulations. As stated by 
Lantos (2001), such responsibility is mainly rooted in 
religious beliefs, tradition or culture. Lastly, is the 
philanthropic responsibilities, which include financial 
and non-financial assistance to be able to improve the 
community. It comprises of those activities of the firm 
that show the latter is like a good citizen. Philanthropic 
responsibilities normally deal with charitable 
donation, voluntary purposes and have the purpose to 
present programs in order to promote the human 
welfare and improve their life. Those voluntary 
activities can be in form of contributions in the field of 
education, arts, sports or even the community (E-
Bassiouny, 2013).  
Carroll’s framework, in a more realistic way, 
demonstrate that every business should operate in a 
way to make a profit, obey the law, should be ethical 
and a good corporate citizen. As stated by (Buchholtz, 
2015), “the pyramid is viewed as a unified or 
integrated whole with its four major factors 
representing the whole concept”. 
 

C. Elkington’s 1999 triple bottom line 
In 1999, Elkington, author and founder of the 
consultancy firm sustainability, introduced the triple 
bottom line taking into consideration three main 
aspects that can have an impact on a business. 
Elkington also stated that in order for a business to 
acquire success it require fulfilling their environment, 
economic and social responsibility. Hence, taking into 
consideration the three aspects, he named the three 
factors the triple bottom line, that is, the Profit, Planet 
and People.  
 
“Profit” has as main responsibility to indulge in 
achieving bottom line results ensuring the business’s 
long term viability. However, this factor is more 



 

focused on the economic development. On the other 
hand, “Planet” has the responsibility to contribute to 
the continuing livability of the planet thus contributing 
mainly to natural system like waste optimization or 
climate changes such as renewable energy and waste 
to energy. As for the concept of “People” in the triple 
bottom line, incorporate mostly on the human right 
and health factor, which is food security and the 
affordability and social equity factor and ascertaining 
that a fair distribution of opportunity and wealth is 
made along the line of value creation. 
 

D. CI 
CI (CI) can be viewed the perception a stakeholder has 
on a company. According to Pomering and Johnson 
(2009), the CI is the combination of recognition of the 
stakeholders in the way in which the organization 
operates. On the other hand, Treadwell and Harrison 
(1994), debate that the CI is a set of cognitions, 
including beliefs, attitudes and experiences of the 
organizational behavior that an individual has on the 
organization. 
 
The CI is viewed as competitive advantage; this is 
because it innately shapes the image of the brand in the 
customer’s minds. Thus, increasing the customer 
loyalty (CL) and additionally establishing the image 
for a long period of time where it becomes difficult to 
be imitated. The CI can increase the sales and loyalty 
and can attract new investors that could invest their 
potential and knowledge in the organization. Although 
it is built over a long period of time, the CI is a 
dynamic organizational element that may however be 
affected by certain changes of the external and the 
internal environment factors of an organization such 
as corporate advertising and frontline employees’ 
behaviour.  
 

IV. CSR AS A MEDIUM TO BUILD CI 
Companies involve in CSR activities for various 
motives that comprise of the capacity to function now 
and into the future by acknowledging areas of harm, 
risk or opportunity that affect their well-being. By 
efficiently managing CSR concept in both internal and 
external activities of a company, it gradually benefits 
through improvised research and development, 
employee development, government relations and risk 
management (Weiser & Zadek, 2000). Typically, one 
of the most essential and basic medium to shape a good 
CI is to establish and maintain a positive relationship 
with the general public. 
 
The fact that today markets have turned out to be very 
competitive, this has lead CI to become a very 
important aspect for a firm. Today CI has become 
more important as markets have become more 
competitive. However, the CI may eventually become 
more vulnerable with the changes in market. 
Businesses can even be penalized resulting from a 

simple action that is not seen “socially responsible” in 
the eyes of the citizen (Smith, 2003). According to 
Smith & Taylor (2002), CI is the outcome of all the 
activities that a firm does or does not do. Hence, 
reputation grows as one among the most valued 
intangible resources and CSR is an important key 
aspect of corporate reputation and brand recognition. 
It is said to be that organisations who have succeeded 
in building up a stronger corporate reputation and 
brand image have higher chance to lead the market 
place than those without such commitment (Kotler & 
Lee, 2005).  
 
Building of CI would meant designed to be appealing 
to the general public so that the company can spark an 
interest among consumers, which gradually lead to 
customer loyalty, facilitate product sales and generate 
a higher profit. CL can be termed as an appreciation 
and inclination towards a certain company (Naqvi, 
2013). Park, Lee, & Kim (2014) further debated that 
through an adoption of ethical and philanthropic CSR, 
customer may believe that the company is on a high 
ethical standard whilst showing a natural concern 
about the society, which in turn, create a positive 
image of the company in the customer’s mind. 
Kraisornsuthasinee & Swierczek (2009) supported 
that CSR increase the brand image and to supplement, 
the community support allows the companies to 
differentiate, gain a price premium and build the brand 
based on CSR values. Having a good CSR image by 
acting ethical and responsible can enhance 
competitive advantages such as improve sales, 
strengthen financial relations; harmonize employee 
relations and managing crisis. Thus, based on the 
above information obtained the following hypotheses 
were formulated: 
 
Hypothesis 1: CSR has a direct and positive impact on 
CI. 
 
Hypothesis 2: CI positively influences CL. 
 
The benefits obtained of CSR have been analyzed in 
numerous studies and positive relation between CSR 
and financial institute was successfully established 
with the aid of distinct frameworks (Margolis & 
Walsh, 2003); (Byus, 2010). Where Viganò & Nicolai 
(2009) explained that banks which had been able to 
understand the concept of CSR, take social and 
environmental regulation as a very important policy or 
rule. They have to abide at any cost just as mentioned 
in the theories above and those who have understood 
CSR policy will consider it as a learning or as a 
medium through which they can increase CS, CL, their 
goodwill, reputation and have a competitive advantage 
(Hoepner, Majoch, & Hebb, 2016). CSR has several 
positive outcomes to businesses which are as follows: 
 

 



 

 
 
Fig. 1. Benefits of CSR to CI 

Customer Satisfaction 
Customer satisfaction (CS) holds a major part in the 
creation of previous social expectations, that are 
satisfied by means of CSR implementation. 
Customer’s satisfaction is considered as the prime 
duty of any business to succeed and grow and survive 
in the long run. As suggested by Luo, Xueming, & 
Bhattacharya (2006), customer creates a better 
perceived value and obtains greater happiness from 
those products which are made by companies which 
are socially responsible. Implementation of CSR in a 
banking firm can create a good reputation in the mind 
of their customer thus certainly influencing customer 
interest as well as satisfaction. 
 
Customer Loyalty 
An undeniable fact is that CS will result to customer 
retention along with loyalty. CL is regarded as one of 
the crucial reason of a firm to continue to exist in the 
marketplace (Kotler & Armstrong, 2010). Firm’s with 
good ethics and socially responsible boost CL and 
increase customer desire to always remain doing 
business with a company. There is an inter-
relationship between the two factors including CSR 
and CS, which directly and indirectly relate to CL 
(Anderson & Mittal, 2000). Therefore, three 
hypotheses are proposed, based on above information: 

 

Hypothesis 3: Perception of Customers that CSR 
positively   influences CL. 
 
Hypothesis 4: Perception of Customers that CSR 
positively   influences CS. 
 
Hypothesis 5: CS positively influences CL. 

 

Research Conceptual Model 
 
CSR is a persistent commitment by the businesses 
regardless of their nature, to behave in a way that is in 
line with ethics and contribute to the economic 
development, and declare it as an integral part of 
governance. However, CSR has taken a tremendous 
turn in the recent years, and is becoming an important 
and valuable part in organizations, it is present in their 
strategies, aims and goal, mission statement and the 
most in the culture of the organization. This is why the 
conceptual model tries to ascertain the relationship 
between CSR and CL and CS as portrayed below in 
the figure: 

 
 

H3 
 
 
 

CS 
 

 

 

 
 

Fig. 2. Conceptual Framework 

 
 

The flow chart above explains the inter relation of 
hypothesis. The first hypothesis ultimately shows the 
influence of CSR activities on CI (H1), which is one of 
the major concerns of businesses while implementing 
the concept of CSR. Park, Lee, & Kim, (2014) affirm 
that there is a link between how CSR implementation 
can change a customer’s perspective on a CI. 
Furthermore, the line (H2) illustrate how CI influence 
customer fidelity directly and indirectly. From 
literature, CSR indeed increases a firm’s goodwill, and 
conventionally a rise and improvement in CI will lead 
to customer retention in the company. 

In addition, it can also be said that CSR has an impact 
on the CL (H3). This is because customer preferred to 
continue conducting businesses with companies who 
are recognized as socially responsible rather than those 
companies who are not socially engaged. The fourth 
hypothesis (H4), demonstrates the link on how CSR 
influences CS. The H4 was formulated in a way to 
show that when a company adopt CSR concept, it 
normally adopt an ethical way of conducting business 
through quality products and other means thus, 
satisfying customer’s demand more ethically and 
increasing their level of satisfaction. 
The last hypothesis was linked so as to know the 
impact of CS on customer retention. Anderson & 
Mittal (2000) remark that when a customer level of 
satisfaction increases; it gradually leads to CR and CL 
thus, showing the influence of CS on CL (H5). In order 
to know whether all the hypotheses are reliable, each 
hypothesis has been tested further. 

V. METHODOLOGY 
This research adopts both a quantitative and qualitative 
research paradigm with the application of a convenience 
sampling methodology. Questionnaires were preferred as 
it is more convenient to collect large amounts of data in a 
reasonably cost effective manner from a large population 
within a short span of time. The targeted population for 
this particular study encompasses banks and the general 
public in Mauritius. The whole banking population 
licensed by the Bank of Mauritius in the jurisdiction 
incorporates 20 banks, however, and 180 people of the 
general public were chosen to represent the target 



 

population. Questionnaires were distributed directly and a 
copy of the questionnaire was also made available in 
survey monkey online. The questionnaires were divided 
into sub sections (section A to section F) pertaining ideas 
generated on how far can CSR contribute in building CI 
and each sections contains a number of questions relating 
to the sub titles. Some sections of the bank are different 
compare to the general public in view to know the 
different perspective of each. Section A, included General 
Information / Demographic profile, Section B consisted of 
the Manager’s view on CSR/ Perception of CSR, the 
Section C contained Engagement in CSR /CSR activities, 
Section D, had Building of CI, Section E covered CS and 
lastly Section F covered CL.  Though questionnaire is 
ideal however the answer can be biased or returned 
unfilled due to lack of interest of some respondents. For 
this study only 160 questionnaires were received back 
from the general public where only 156 were found 
reliable for testing whereas only 10 bank managers 
returned the questionnaires. All proper guidelines in 
relation to ethical data collections and anonymity of 
participants were preserved. The reliability of the data for 
this study was confirmed by Cronbach’s Alpha using IBM 
SPSS v. 20. The reliability results are presented in Table 
1 and Table 2 below. 
 

Table 1: Bank’s reliability analysis 

 
 
 
 

Cronbach's Alpha Cronbach's Alpha N of Items 

 Based on  

 Standardized Items  

.719 .680 .23 

 
 

Table 2: General public reliability analysis 

Cronbach's Alpha Cronbach's Alpha N of Items 

 Based on  

 Standardized Items  

.714 .678 25 

The acceptable level for Cronbach Alpha is between 
0.65 to 0.7 and since the Cronbach Alpha is higher 
than 0.7 the data are considered reliable for testing for 
this study. 
 

VI. FINDINGS 

1. Demographic Analysis 
The demographic profile of the respondents demonstrates 
that there are more male manager’s (60%) than female 
managers in the 10 banks. Out of the 156 people from the 
public, it may be noted that 55.1% of the sample surveyed 
were from the male group whereas 44% were from the 
female. 70 % of manager’s have been working in the 
banking sector for 1 to 5 years. There was no manager who 
was recently joined the bank and no one had more than 10 
years experienced which can be a limitation for the present 
study. In addition, 30 % of 10 bank managers had a working 
experience of in between 5 to 10 years. From the figure 
above and the data obtained, it can be concluded that the 
most experienced managers had 5 to 10 years’ commitment 
in the banks. The respondents from the general public were 
effective contributor to the society. 78.3% of the 
respondents responded “Yes” as being a social contributor 
to the society and 21.8%, which represent 34 people out of 
156 responded as not being a contributor to the society. It 
can be concluded that a large number of people are concern 
about the society and the environment. 

2. Analysis of the Linear regression model and 
hypothesis testing 

Linear regression analysis is applied so as to test all 
hypotheses presented earlier.  These hypotheses are tested 
for both questionnaires so as to analyze both perceptions. 
For further testing, CSR activities and consumer perception 
on CSR were used as dependent variable and CI, CS and CL 
were used as independent variable. 

Hypothesis1: Analysis to test whether CSR has a direct and 
positive impact on CI. 

From the above table, the value R is .903a which 
represent a positively strong relationship between 
CSR activities and the CI.  Since the value R square is 
.815 that is 87.5% of the variance in the data is not 
reliably measure therefore, we have to take into 
consideration the adjusted R square which value to 
.814 representing 81.4%, the adjusted R square is 
taken more into consideration because it gives a more 
precise and reliable value of the data. Hence, we can 
undoubtedly conclude from the result obtained in the 
two above tables that the test is highly significantly. 
 

Table 3: 

ANOVAa 

for 
General 
Public 

Model  Sum of Squares Df  Mean Square F Sig. 

 Regression 53.557  1 53.557 678.052 .000b 

1 Residual 12.164  154 .079   

 Total 65.722  155    

Table 4: Regression Model summary 

Model R R Adjusted R Std. Error  Change Statistics  

  Square Square of the R Square F df1 df2 Sig. F 

    Estimate Change Change   Change 

          

1 .903a .815 .814 .281 .815 678.052 1 154 .000 

          

 



 

Table 5: ANOVAa for the Bank Managers 

 

As shown in table 5, the significance level obtained 
.000b is same as for the general public and the F- 
statistic is quite low compare to the general public, 
which may be resulted from a low target audience of 
10 managers from the banking sector. However, from 
the result it is clear that the CSR component directly 
as well as positively impacts on CI. 

 

Table 6: Model Summary 

As per the data obtained from the table 6, the value of 
R is .979a which represent 97.9% of the data is 
reliable. Thus, showing that the managers respond 
prove a positively strong relationship between CSR 
activities and the CI.  Furthermore, taking into 
consideration the adjusted R square which value to 
.954 representing 95.4%, we can undoubtedly identify 
from the result obtained in the two above tables that 
the test is highly significantly. 
In the literature review, it was explained that CSR 
reflect the consumer perception (CP) on CI image, CS 
and CL; which means that CSR is viewed as an 
important aspect in the other independent variable. 
However, if CSR does have relationship with CI, CS 
and CL then how strong is that relation. Therefore, the 
result obtained for coefficients of the independent 
variables will be based on three significance levels, 
where 1% represents a very high statistically 
significance level, 5% represents a high statistically 
significant level and 10% represents a statistically 
significant level. 

 

Table 7: Coefficient table CSR to CI for both 
the General    Public and the 
Bank Managers 

Dependent Variable: CSR 
 

Table 7 shows that the significance level is at .000 
for both the general public and the bank which is 
considered to be very highly significant based on 1% 
level of significance where P < 0.01. It can 
concluded that the tables and data above are indeed 
reliable and alongside prove that there is indeed a 
relationship between CSR endeavors which directly 
and positively impact on CI.  Hence, H1 should be 
accepted and H0 shall be rejected. 
 

Hypothesis 2: Analysis to test whether CI positively 
influences customer loyalty. 

 

Table 8: Coefficientsa table for CI to CL 

Dependent Variable: CI 
 

As evidence obtained in Table 8, for the general public 
with the significance level of .000, CL s very highly 
significant at 1% level of significance where P<0.01. 
Same goes for the bank, CL is very highly statistically 
significant with significance value of .001 where P< 5. 
The result may also prove the data are in accordance 
to the statement of (Anderson & Mittal, 2000) who 
stated that indeed CSR has a positive impact on CR. 

Therefore, we can conclude that the model that we are 
testing is a reliable model and CI positively influences 
CL Hence, H1 should be accepted and H0 shall be 
rejected. 
 
Hypothesis 3: Perception of Customers that CSR 
positively influences CL 
Hypothesis 4: Perception of Customers that CSR 
positively influences CS. 
 
Both hypothesis 3 and 4 have been tested using the 
same dependent variable, that is, consumer’s 
perception on CSR to CL (H3) and CS (H4). Thus, the 

 

Model  Sum of Squares Df  Mean Square F Sig. 

 Regression 2.030  1 2.030 188.008 .000b 

1 Residual .086  8 .011   

 Total 2.116  9    

Model R R Adjusted Std. Error  Change Statistics  

  Square R Square of the R Square F df1 df2 Sig. F 

    Estimate Change Change   Change 

1 .979a .959 .954 .104 .959 188.008 1 8 .000 

 

 

Model Unstandardize
d 

Standardized T Sig. 95.0% Correlations   

  Coefficients Coefficients   Confidence      

       Interval for B      

  B Std. Beta   Lower Upper Zero- Partial  Part 

   Error    Bound Bound order     

 (Constant) .276 .064  4.320 .000 .150 .402      

CI (GP) .740 .028 .903 26.039 .000 .684 .796 .903 .903  .903  

   

              

 CI (Bank) .832 .061 .979 13.712 .000 .692 .972 .979 .979  .979  

              

 Model Unstandardized Standardiz
ed 

T Sig. 95.0% 
Confidence 

Correlations  

  Coefficients Coefficients   Interval for 
B 

   

  B Std. Error Beta   Lower Upper Zero- Partial Part 

       Bound Bound order   

1 (Constant) -.910 .100  -9.064 .000 -1.108 -.711    

           

            

 CL (GP) 1.701 .055 .928 30.896 .000 1.592 1.810 .928 .928 .928 

 CL 
(Bank) 

1.483 .271 .889 5.482 .001 .859 2.107 .889 .889 .889 

            

 



 

coefficient table taking into consideration the 
significant level is dwell in such way: 
 

Table 9: Coefficientsa table 

From the data obtained in the above table 9, with 
significance level of .000 Customer loyalty and 
Customer satisfaction is very high statistically 
significant at 1% level of significance. Hence, this 
prove statement obtained from authors and researchers 
in the literature review are appropriate because 
actually a CL and CS result from having a good 
perception on the company. Therefore, H1 should be 
accepted and H0 shall be rejected for both hypotheses. 
 

Hypothesis 5: Analysis to test whether customer 
satisfaction positively influences customer loyalty. 
 

Table 10: Coefficientsa table for CS and CL 

 

With very high statistically significance level of .000 
for the general public and .007 where P value is still 
less than 1, the last hypothesis is accepted. By the data 
obtained from the bank manager’s and the general 
public, the hypothesis statement was proven true as 
being a strong relationship between customer 
satisfaction and CL. Therefore, the alternate 
hypothesis H1 of hypothesis 5 is accepted and H0 is 
rejected. 
The findings of the data analysis indicate the 
responsiveness of CSR upon the CI, CS, and CL. 
Using the evidence obtained from the bank’s manager 
and the general public through the questionnaire 
survey, several test made namely, reliability test, 
linear regression, ANOVA test, regression model 
summary and assessing the significance level of 
coefficients, shows how CSR have an impact on CI. 
Therefore, the findings illustrate that the model 
presented above that is CSR has an impact on CI and 
influences CS and CL has been proven and hypotheses 
have been accepted as a positive relation between all 
the variables. 
 

VII. CONCLUSION AND RECOMMENDATION 
CSR has eventually proved its significance in building 
CI Through the study above, it can be deduce that CSR 
implementation in a banking sector has effectively 

prove its efficiency in helping the banks to prosper and 
enhance its CI, CS and CL. CSR implementation in the 
banking sector would not only help to build CI but also 
to improve the financial position, strengthen the 

relationship between the employer and the employees, 
attracting investors and most importantly, as specified 
in the above study, those company engaged in CSR are 
granted incentive and financial support from the 
government itself. CSR have brought a concept that 
had benefits the banks in restoring and reinforcing the 
trust of customer which were previously shaken by 
business scandal. In addition, it can be affirmed that 
CSR help to have a better marketing tool for a 
company to the society. Hence, creating awareness to 
the general public and enhancing the reputation of the 
bank. 
Though the findings indicate that the majority of 
respondents were aware of the concept, there are still 
a significant number of people unaware of it. CSR 
would have no effect on brand image if the concept 
itself is misunderstood or unknown to customers. 
Thus, it is important to familiarize customers on CSR 
and its practices through seminar or any type of 
publicity. This will make the customers aware that 
banks are contributing toward a good cause and will in 
turn bring a good reputation of the company in the 
society, including a good relationship with all the 
different stakeholders it is associated with. 
The transparency of CSR activities is vital for any 
businesses. Embracing and implementing CSR 
practices in a company help to gain the trust of 
stakeholders, and prove to the world that the company 
is trustworthy and on a high ethical standard. In 
addition, communicating CSR activities also create a 
perception in the customer’s mind that the company 
values the society and is not afraid to disclose 
information. The CSR disclosure will build up a trust 
and a common understanding by employees that will 
enable them to be better integrated in the company. 
And most importantly, it will help the bank to establish 
a good CI and to be differentiated among customers, 
investors and other stakeholders. 
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Abstract—As the world faces the harsh consequences of 
unsustainable development, researchers have been looking for 
sustainable solutions for high-quality economic growth. ICT 
researchers have come up with innovative solutions to make ICT 
less resource intensive and on how to use ICT to dematerialise 
human activities. The recent literature has also revealed that it 
is software which really allows the harvesting of benefits in 
sustainable ICT. 
Research in the field of sustainable software engineering has 
brought solutions on how to include a sustainable aspect in the 
engineering of software solutions. However, research on how to 
make software engineers adopt these new techniques has been 
critically absent. Unsurprisingly, as with many other 
innovations which bring changes in our lives, adoption of 
sustainable practices by software engineers is still lacking. This 
is all the more a shortcoming as the decisions taken by software 
engineers can have an important impact on the sustainability of 
software throughout its life cycle. 
Although there are several models to understand and to change 
sustainable behaviour of general users and ICT practitioners, 
models specifically for software engineers are rare. The effect of 
demographic characteristics on sustainable behaviour has been 
studied in various contexts but not in the software engineering 
context. 
Change management models show that it is important to assess 
the readiness of users before actually implementing sustainable 
initiatives or changes in ICT organisations. Failing to do so can 
result in strong resistance to change, which can make the change 
effort unsuccessful.  
The objectives of this research were to assess the readiness of 
software engineers in Mauritius for sustainable practices and to 
analyse the demographic effects on such readiness. A 
questionnaire with a survey-based approach was adopted to 
collect quantitative data among software engineers working in 
software companies of various sizes in Mauritius, including 
multinational companies operating in the global software 
outsourcing industry. The data collected were analysed with 
appropriate statistical techniques using SPSS software. 
The findings of this study have demonstrated that, contrary to 
previous research, demographic factors had no major 
significance in relation to their impacts on the readiness level of 
software engineers to include a sustainable perspective in the 
software engineering lifecycle. Nevertheless, the findings have 
revealed that software engineers feel ready to include a 
sustainable perspective in software engineering. These findings 
indicate that Mauritian companies are ready to adopt 
sustainable software engineering practices. The findings also 

show that there is a need for further research on the effect of 
demographics on sustainable behaviour of software engineers. 
 

Keywords—Sustainability, Green ICT, sustainable software 
engineering, change readiness assessment 

INTRODUCTION 
Every day one witnesses consequences, in terms of extreme 
climatic conditions, of decades of unsustainable 
development. Fortunately, some recognised this and 
spearheaded international efforts to put an end to such a 
disastrous journey. The latest results of such collective effort 
are embedded in the Sustainable Development Goals (SDGs), 
which, after an assessment of the current situation set an 
agenda with specific goals and targets for the world for 2030 
[1]. However, the interim assessment carried out recently, 
although acknowledging progress in many areas, also 
highlighted areas where we were clearly away from the path 
to meet our previous commitments in terms of sustainable 
development [2]. The same report laid out high expectations 
in terms of the potential for technology to help in making the 
world more sustainable. 
Along the same line, it has been found that Information and 
Communication Technology (ICT) can reduce global 
greenhouse gas emissions by 10 times the amount that they 
actually contribute to by 2030 [3]. This is why ICT 
researchers strive hard not only to reduce the impact of ICT 
on the environment but also to include the sustainable factor 
in their decisions. In this context, the role of software has 
been found to be crucial, leading to a new field, called 
sustainable software engineering [4]. Research such as  [5]–
[8] has contributed a lot by providing appropriate definitions, 
techniques, and tools, to develop sustainable software. 
However, significant research works in understanding and 
analysing the role and contributions of software in 
Sustainable ICT are still desirable and predominant [9].  
One of the stark characteristics of sustainable software 
engineering research is the lack of emphasis on human factors 
and their impact [10]. The effect of human factors on the 
outcome of software engineering projects is even more 
important than tools and techniques [11] Although 
sustainable behaviour of the individual at home or that of 
corporate users has been well investigated, the sustainability 



 

of software engineering behaviour at the workplace has not 
been researched enough. 
A classical definition of sustainable behaviour is considered 
to be a set of actions to meet certain needs of people, while at 
the same time, respecting the socio-physical assets of the 
planet such that the needs of future generations are not 
compromised [12]. In the same line, sustainable software 
engineering behaviour is the consideration of socio-physical 
assets during the practice of software engineering. In practice, 
research on pro-ecological behaviour focuses on the 
protection of a natural environment. However, it has also 
been found that people who are pro-ecological will also 
behave in an altruistic and equitable manner [13]. It is thus 
reasonable to consider studies focusing on pro-ecological 
behaviour. 
There have been many theories put forward to explain pro-
ecological behaviour. This includes the rational approach 
such as the theory of planned behaviour [14] to the emotional 
approach of the Norm Activation Model [15]. These theories 
have been applied in many sectors to analyse and understand 
the behavioural patterns of targeted audiences, which are 
dependent on many critical factors, including demographics.  
However, effecting a change in behaviour is difficult – it has 
been found that the failure rate of change implementations 
varies between 7% and 90% [16]. [17] built on the work of 
[18] and observed that change consists of the following 
phases: 
Readiness: This is the degree to which the organisation is 
willing to embrace a specific change. If the organisation is 
ready for change, there is less resistance to change and thus 
the chances of success are higher 
Adoption: This is the degree to which the change is being 
adopted by the organisation on a trial basis. This means that 
the change could still be rejected eventually. 
Institutionalization: This is the degree to which the change 
has been embedded in the organisation as witnessed by the 
new policies, procedures and norms within the organisation. 
Making the change in behaviour thus requires firstly an 
assessment of whether the individuals in the specific 
organisation are ready for the change [19]. In fact, 
disregarding this can cause up to 50% of companies to fail in 
their change efforts and skipping different stages of change 
management only creates the illusion of speed but does not 
reap consistent results [20].  
Implementing a change in the organisation requires strong 
leadership to create momentum for the change effort to be 
successful [21]. However, organisations are made up of 
people. Although the extrinsic motivations offered by the 
organisation are important, the organisation will not change 
as long as the people themselves do not change [22]. Along 
the same line, it has been found that the recommendations 
from the literature for managing change lack scientific 
grounding and that, unlike individual readiness, 
organisational readiness for change has not been researched 
enough [23]. Moreover, many publicly available instruments 
for measuring change readiness lack reliability or validity 
[24]. 
In a recent study, a model for understanding the change 
readiness of software engineers was proposed [25]. 
According to this model, sustainable change readiness 
depends on how much one values the change and how far one 
feels that one can implement the change. These, in turn, 

depend on factors such as awareness, responsibility, task 
demands, resource availability, support, technology, culture, 
and external factors. However, traditionally, the effect of 
demographic characteristics on individual environmental 
concern has been investigated [26] but there has been no such 
research in the context of software engineering. Such 
research helps to better understand the behaviour in question 
and helps to devise appropriate strategies to change the 
behaviour in question. The objectives of this research study 
are thus to analyse the readiness of software engineers to 
include a sustainable perspective in their software 
engineering activities, and to evaluate the effects of 
demographic variables on such readiness. From the literature, 
the common characteristics of gender, age group, company 
size, qualifications, and earnings were identified as relevant 
to this research and were thus studied. 
 

METHODS 
A questionnaire with a survey-based approach was 
considered as there was a need to ask the same set of 
questions to a sample of the population of software engineers 
whose readiness for behavioural change was the focus of this 
research. A survey was appropriate as there was a need to 
validate quantitatively the sustainable software engineering 
model developed. Similarly, interpretation of the data was 
meant to be objective. This is why a survey was an 
appropriate method of data collection for this research. 
As the research was being carried out in Mauritius, only those 
software engineers residing in Mauritius and who were 
working in the software development industry were 
considered. Although this could be considered as a limiting 
factor, many companies were either local subsidiaries of 
foreign software companies or were involved with 
international customers and thus it was anticipated that the 
data would still be meaningful for a broader audience.  
As per [27], there were 15006 working in the ICT sector in 
Mauritius in 2015. This figure was used as the population size 
although the actual number of software engineers is probably 
lower. 
A list of 260 software development companies operating in 
Mauritius [28] was considered to form part of the sampling 
frame, to generate participants for the research. A multi-stage 
sampling method was used as there was no central list of 
software engineers which was accessible. Thus, the list of 
software companies was used as a sampling frame and then 
software engineers were selected within the companies which 
accepted to participate in the study. Although a systematic 
sample would be desirable, we had to settle for a convenient 
sample within each company. It would have been desirable to 
carry out a stratification of the sample as well as to balance 
the sample in terms of sex, experience etc. However, as the 
different proportions in the total population were not known, 
it was not possible to stratify the sample. 
The survey instrument was developed based on the following 
rational approach: Sustainable Software Engineering 
Readiness refers to the extent to which participants are ready 
for the change i.e. ready to make the change to sustainable 
software engineering. Instead of a value judgment, the 
readiness of participants was measured as an index calculated 
from a series of specific questions concerning the readiness 
to change to sustainable software engineering on the basis of 



 

definitions from the literature  
[29][8][30][31][32][33][34][35]:  
 
• To include sustainability at the project feasibility stage 
• To specify requirements for software sustainability 
• Design sustainable software 
• Provide support in a sustainable manner 
• Maintain software in a sustainable manner 
• Use software to improve the environment 
• Use software to promote sustainability 
Each question was assessed on a 5 point Likert Scale. 

In order to study the effect of demographic characteristics, 
the following traditional data was also collected on the 
respondents [26]: 
• Sex: this refers to the gender of the software engineer.  
• Age: this refers to the age group of the software engineer. 
• Qualifications: this refers to the level of qualifications 

held by the software engineer, denoting the level of 
education of the respondent. 

• Earnings: this refers to the income group to which the 
software engineer belongs. 

• Company size: this refers to the type of company, 
whether micro, small, medium or large, according to the 
number of employees. This was chosen instead of 
household size as the phenomenon is being studied at the 
workplace. 

The survey instrument was pilot tested by contacting 5 
companies and seeking about 20 responses. The aim was to 
verify if the survey instrument is well understood and if the 
variables were being appropriately measured. The pilot test 
confirmed that the respondents could understand the 
questions although some complained that it took a long time 
to complete. However, no major review of the questionnaire 
was needed and the responses were included with the main 
survey results. 

The questionnaire included a cover note which explained the 
objectives of the study and sought informed consent from the 
participants. No incentive was given to the participants and 
they did not face any risk in participating or not in the study. 

The survey itself was self-administered by going to the 
companies individually to meet the respondents. The number 
of questionnaires given to each company varied according to 
its size. Micro companies were given 1 questionnaire, small9 
companies were given 5 questionnaires, medium companies 
were given 10 questionnaires and large companies were given 
40 questionnaires.  

Data were analysed with the help of the SPSS software 
version 21. 

RESULTS AND DISCUSSIONS 
A. Overview of results 
233 responses out of a total of 412 questionnaires sent were 
returned. This represents a response rate of 56.6%, which, 
with an acceptable error rate of 7.5% and a 95% confidence 
interval, is considered reasonable for this research. 

In the first instance, the data was checked for missing values. 
An option of “Don’t Know” was included in most questions 
to allow the respondent to have a choice in case they did not 
have an answer. As such, missing values did not concern the 
main variable being measured, that is Sustainable Software 
Engineering readiness. However, some variables such as age 
and income were sometimes missing. In such cases, the 
responses were automatically flagged by SPSS. 

Next, the data was checked for outliers. An outlier is a value 
which is very far from the other responses in the sample 
[36]. Outliers can occur for various reasons, such as human 
error, instrument error, or natural causes in the population 
among others [37]. Outliers were detected using boxplots 
generated for each variable. All outliers were kept as they 
were genuine outliers. However, tests were carried out with 
and without outliers to check if they had any incidence on 
the results. 

B. Demographic profile of respondents 
In the first instance, the demographic data was collected and 
analysed. 

Table 1 - Demographic profile of respondents - gender 

Variable Values Counts Percentage 
Gender Male 162 70.1 
 Female 69 29.9 

 

Table 1 shows that there were 70.1% of respondents were 
male, while 29.9% were female. It can be seen that a vast 
majority of respondents were male. The mean value for the 
index was 1.30 (with the 5% Trimmed Mean being slightly 
lower). The median value for this variable was 1.0, i.e. male. 
The standard deviation for this variable was 0.46 and the 
range was 1.0. Gender was positively skewed (that is skewed 
more towards higher values) with a coefficient of skewness 
of 0.89. The z-score for skewness was 5.53. Gender had a 
flattened distribution with kurtosis of -1.23. The z-score for 
kurtosis was 3.85. Z-score for skewness and kurtosis are 
outside the limit -2.58 to 2.58, which, coupled with the shape 
of the histogram, indicate that Gender was not normally 
distributed (there were no outliers). 

Table 2 - Demographic profile of respondents – Age Group 

Variable Values Counts Percentage 
Age Group 18-25 years 58 25 
 26-35 years 149 64.2 
 36-45 years 24 10.3 
 46-55 years 1 0.4 
 56-65 years 0 0 
 Over 65 years 0 0 

 

Table 2 shows that there were 25% of respondents from the 
age group 18-25. About 64.2% of respondents were from the 
age group 26-35. Approximately 10.4% of respondents were 
from the age group 36-45. Almost 0.4% of respondents were 
from the age group 46-55. There were no respondents from 



 

the age group 56-65 and 65+. The mean value for the index 
was 1.86 (with the 5% Trimmed Mean being slightly lower). 
The median value for this variable was 2.0, i.e. the 26-35 age 
group. The standard deviation for this variable was 0.59 and 
the range was 3.0. The variable age group was slightly 
positively skewed (that is skewed more towards higher 
values) with a coefficient of skewness of 0.17. The z-score 
for skewness is 1.09. Age group had a slightly peaked 
distribution with kurtosis of 0.28. The z-score for kurtosis is 
0.88. Z-score for skewness and kurtosis were within the limit 
-2.58 to 2.58, which, coupled with the shape of the histogram, 
indicated that the variable age group was normally distributed 
(this was maintained when outliers were removed). 

Table 3 - Demographic profile of respondents - 
Qualifications 

Variable Values Counts Percentage 
Qualifications A-level 2 0.9 
 Certificate / 

Diploma 
13 5.7 

 Undergraduate 
Degree 

151 65.7 

 Postgraduate 
degree 

60 26.1 

 Other 4 1.7 
 

Table 3 shows that 0.9% of respondents had only A-level as 
a qualification. About 5.7% of respondents had a 
Certificate/Diploma. About 65.7% of the respondents had an 
Undergraduate Degree while 26.1% had a post-graduate 
degree. It was noted that about 1.7% of respondents said that 
they had other qualifications. The mean value for the index 
was 4.22 (with the 5% Trimmed Mean being slightly higher) 
which was closer to an Undergraduate Degree. The standard 
deviation for this variable was 0.61 and the range was 4.0. 
Qualification was slightly positively skewed (that is skewed 
more towards higher values) with a coefficient of skewness 
of 0.7. The z-score for skewness was 0.41 (this became 3.01 
when outliers were removed). Qualification had a peaked 
distribution with kurtosis of 1.44. The z-score for kurtosis 
was 4.5 (this was reduced to 1.86 when outliers were 
removed). Z-score for kurtosis was not within the limit -2.58 
to 2.58, which coupled with the shape of the histogram, 
indicated that Qualification was not normally distributed 
(Qualification was still not normally distributed when outliers 
were removed). 

Table 4 - Demographic profile of respondents - Earnings 

Variable Values Counts Percentage 
Earnings    
 Below 

Rs25,000 
74 34.1 

 Rs25,000 to 
Rs49,999 

107 49.3 

 Rs50,000 to 
Rs74,999 

22 10.1 

 Rs75,000 to 
Rs99,999 

7 3.2 

 Rs100,000 to 
Rs124,999 

1 0.5 

 Rs125,000 and 
above 

6 2.8 

 

Table 4 shows that there were 34.1% of respondents earning 
less than Rs25,000. About 49.3% of respondents earned 
between Rs25,000 and Rs49,999. About 10.1% of 
respondents earned between Rs50,000 and Rs74,999. Finally, 
about 3.2% of respondents earned more than Rs125,000. The 
mean value for the index was 1.95 (with the 5% Trimmed 
Mean being slightly lower). The median value for this 
variable was 2.0, i.e. the Rs25,000 to Rs.49,999 income 
group. The standard deviation for this variable was 1.03 and 
the range was 5.0. Earnings were positively skewed (that is 
skewed more towards higher values) with a coefficient of 
skewness of 1.93. The z-score for skewness was 11.7 (it 
became 9.6 when outliers were removed – although other 
outliers appeared). Earnings had a rather peaked distribution 
with kurtosis of 5.1. The z-score for kurtosis was 15.5 (it 
became 16.88 when outliers were removed – although other 
outliers appeared). Z-score for skewness and kurtosis were 
outside the limit -2.58 to 2.58, which, coupled with the shape 
of the histogram, indicated that Earnings were not normally 
distributed (they were still not normally distributed when 
outliers were removed) 

Table 6 - Demographic profile of respondents – Company 
Size 

Variable Values Counts Percentage 
No. of 
employees 

Less than 10 2 0.9 

 Between 10 
and 49 

43 18.5 

 Between 50 
and 249 

122 52.4 

 250 and above 66 28.3 
 

Table 6 shows that there were 0.9% of respondents in micro-
companies of less than 10 employees. About 18.5% of 
respondents were from small companies with between 10 and 
49 employees. About 52.4% of respondents were from 
medium companies with between 50 and 249 employees. 
Finally, about 28.3% of respondents were from large 
companies with 250 employees and more. The mean value 
for the index was 3.08 (with the 5% Trimmed Mean being 
slightly higher). The median value for this variable was 3.0, 
i.e. between 50 and 249 employees. The standard deviation 
for this variable was 0.71 and the range was 3.0. Company 
size was negatively skewed (that is skewed more towards 
lower values) with a coefficient of skewness of -0.27. The z-
score for skewness was 1.67 (it became 0.79 when the outliers 
were removed). Company size had a slightly flat distribution 
with kurtosis of -0.48. The z-score for kurtosis was 1.5 (it 



 

became 2.62 when the outliers were removed). Z-score for 
skewness and kurtosis were within the limit -2.58 to 2.58, 
which coupled with the shape of the histogram, indicate that 
Company size was normally distributed (it still retained near 
normality when outliers were removed). 

Table 7 - Demographic profile of respondents – Type of SE 
Activity 

Variable Values Counts Percentage 
Type of 
software 
engineering 
activity 
involved 

Consulting 56 24.0 

 Software 
Requirements 
Specification 

83 35.6 

 Software Design 112 48.1 
 Software 

Development 
175 75.1 

 Software Testing 138 59.2 
 Project 

Implementation 
80 34.3 

 Software Support 112 48.1 
 Software 

Maintenance 
106 45.5 

 Others 13 5.6 
 
Table 7 shows that the respondents were involved in a wide 
variety of activities in the software engineering life cycle. As 
Mauritius is a software offshoring centre, the first step of the 
software projects is carried out at the foreign clients’ side. 
This explains the relatively low involvement (24% and 35.6% 
respectively) of consulting and software requirements. 
Another factor which explains this is that only software 
engineers at higher positions will normally be involved in 
consulting or software requirements specification. However, 
48.1% of respondents were involved in software design, 
75.1% in software development, and 59.2% in software 
testing. This shows that a large percentage of the respondents 
were involved in the technical phase of software projects. 
This shows the maturity of the software industry, which is 
often viewed as being a call centre type of destination. 
Although 48.1% of respondents were involved in software 
support, this was not the most important activity. A 
significant portion of respondents was also involved in 
software maintenance, a popular activity in offshoring 
destinations. About 34.3% were involved in project 
implementation – this is a relatively new activity which is 
possible with facilities offered by the cloud. In such cases, 
software engineers in Mauritius are able to configure and 
deploy solutions for clients abroad. All these figures confirm 
that the respondents were involved in a wide variety of 
activities in the software engineering lifecycle, although 
mostly in the implementation part. 

C. Sustainable Software Engineering Readiness 
The responses to each of the question in the scale for 

measuring sustainable software engineering readiness is 
shown in the table below: 

Table 8 - SSE Readiness of respondents 

Statement Strongl
y 
Disagr
ee 

Disagr
ee 

Don
’t 
Kno
w 

Agre
e 

Strong
ly 
Agree 

To include 
sustainabilit
y at project 
feasibility 
stage 

2.6 12.4 31.8 48.5 4.7 

Specify 
requirement
s for 
software 
sustainabilit
y 

1.7 8.2 26.6 57.1 6.4 

Design 
sustainable 
software 

0.9 8.6 21.9 62.2 6.4 

Provide 
support in a 
sustainable 
manner 

0.4 9.0 20.2 61.8 8.6 

Maintain 
software in 
a 
sustainable 
manner 

0.9 6.4 19.3 63.5 9.9 

Use 
software to 
improve the 
environmen
t 

0.9 14.6 25.3 48.9 10.3 

Use 
software to 
promote 
environmen
tal 
sustainabilit
y 

1.3 12.0 24.0 50.2 12.4 

 

Table 8 shows that there were few people who did not feel 
ready for the change towards more sustainable software 
engineering practices – the majority of people felt ready to 
adopt sustainable practices across the different activities in 
the software engineering life cycle. The tendency was slightly 
lower among feasibility study and requirements specification 
phase but this could also be because fewer people in the 
sample were involved in these phases (as shown in the 
demographic profile section). The same was observed for 
using software to improve the environment or for promoting 
environmental sustainability – thus software engineers may 
be comfortable with the technical aspect of sustainable 
software engineering, but are less comfortable with the less 
technical aspects. 

A new index was built on the mean of the responses to the 
above questions. Less than 6.9% of respondents had a score 
of 2.4 or less, i.e. disagreed or strongly disagreed, about their 



 

being ready for the change to sustainable software 
engineering. About 32.2% of respondents had a score 
between 2.5 and 3.4. This represents people who did not 
know whether they were ready for sustainable software 
engineering. Finally, those having a score of 3.5 and above 
represented about 60.9%. This represented people who felt 
they were ready for sustainable software engineering. 

The mean value for the index was 3.60 (with the 5% Trimmed 
Mean being marginally higher at 3.62). This shows that it 
leans more towards an agreement about readiness to change, 
than the opposite. The standard deviation for this variable was 
0.65 and the range was 4.0. SSE Readiness was negatively 
skewed (that is skewed more towards smaller values) with a 
coefficient of skewness of -0.68. The z-score for skewness 
was 4.26 (this was reduced to 3.125 when the outlier was 
removed). SSE Readiness had a pointed distribution with 
kurtosis of 1.10. The z-score for kurtosis was 3.45. As z-score 
for skewness and kurtosis for SSE readiness are outside the 
range -2.58 and 2.58, the variable SSE Readiness was not 
normally distributed. 

The variable SSE Readiness was transformed as per [38] 
which involves a two-step approach. Step 1 involved 
transforming the variable into a percentile rank, which 
resulted in uniformly distributed probabilities. Step 2 applied 
the inverse-normal transformation to the results of the first 
step to form a variable consisting of normally distributed z-
scores. 

Transformed SSE Readiness was slightly positively skewed 
(that is skewed more towards higher values) with a 
coefficient of skewness of 0.13. The z-score for skewness 
was 0.08. Transformed SSE Readiness had a flattened 
distribution with kurtosis of -0.193. The z-score for kurtosis 
was -0.61. As z-score for skewness and kurtosis for the 
transformed SSE readiness were within the range -2.58 and 
2.58, the transformed variable SSE Readiness was normally 
distributed. 

D. Effect of demographic variables on Sustainable Software 
Engineering Readiness 

Approach 
In this section, it was verified if the dependent variable SSE 
Readiness varied according to the different independent 
variables such as gender, age group, qualifications, earnings 
and company size. In the case of gender, where there were 
two groups, this was verified by carrying out independent 
samples t-test separately for each independent variable. In the 
case of age group, company size, qualifications and earnings, 
where there were 3 or more groups, this was verified by 
carrying out a one-way ANOVA for each of the variables 
separately. 

Gender 
Although a variety of respondents was sought, it was difficult 
to achieve a balanced design in terms of gender. This is also 
because there are many more male employees than females 

in this industry. Due to normality issues of the dependent 
variable SSE Readiness, it was transformed as mentioned 
previously and it was the transformed SSE Readiness which 
was used in the subsequent tests. The survey was 
administered to the individuals separately, thus the 
independence of observations could be safely assumed.  

For males, the z-score for skewness was 0.15 whereas the z-
score for kurtosis was -0.7. For females, the z-score for 
skewness was -0.04 whereas the z-score for kurtosis was 
0.19. Thus, transformed SSE Readiness was normally 
distributed for both males and females. There was equality of 
variances, as confirmed by Levene’s test of equality of 
variances (p=0.530).  

Thus, there was no statistically significant difference in mean 
Transformed SSE Readiness score between males and 
females, t(229)=-0.21, p=0.83. This is contrary to previous 
research in sustainable consumption or behaviour [39], [40]. 
One possible explanation is that although females may have 
more sustainable behaviour in their everyday lives, once at 
work, they seem to behave similarly to men. 

Age group 
Although a variety of respondents was sought, it was difficult 
to achieve a balanced design in terms of age group. This is 
also because there are more young employees in this industry. 
Due to normality issues, SSE Readiness was transformed as 
mentioned previously. As the survey was administered to the 
individuals separately, thus the independence of observations 
can be safely assumed.  

For the 18-25 years group, the z-score for skewness was 1.21 
whereas the z-score for kurtosis was 0.46. For the 26-35 years 
group, the z-score for skewness was -0.16 whereas the z-
score for kurtosis was -0.77. For the 36-45 years group, the 
z-score for skewness was -0.87 whereas the z-score for 
kurtosis was 0.32. Thus, transformed SSE Readiness was 
normally distributed for those in the 18-25, 26-35 and 36-45 
age groups but not for the other groups. However, one-way 
ANOVA is robust to deviations from normality. There was 
equality of variances, as confirmed by Levene’s test of 
equality of variances (p=0.72).  

There was no statistically significant difference in mean 
transformed SSE Readiness score for the different age 
groups, F(3,228)=0.88, p=0.45. This is contrary to previous 
research where there has been a difference in ecological 
behaviour in different age groups. Some have found that older 
people are more ecological than younger people [41] while 
others have found the relationship to be more complicated -  
middle-aged people were more ecological than younger or 
older people [42]. Again, it seems that ecological behaviour 
at the workplace is not the same as that in one’s everyday life. 

Qualifications 
Although a variety of respondents was sought, it was difficult 
to achieve a balanced design in terms of qualifications. This 



 

is because there are more graduates in this industry. Due to 
normality issues, SSE Readiness was transformed as 
mentioned previously. As the survey was administered to the 
individuals separately, independence of observations could 
be safely be assumed. 

For ‘Below A-level’ and ‘A-level’, the z-score for skewness 
and kurtosis could not be calculated as there were not enough 
cases. For ‘Certificate/Diploma’, the z-score for skewness 
was 0.58 whereas the z-score for kurtosis was 0.01. For 
‘Undergraduate Degree, the z-score for skewness was 0.65 
whereas the z-score for kurtosis was -0.65. For ‘Postgraduate 
degree’, the z-score for skewness was -0.70 whereas the z-
score for kurtosis was 0.17. For ‘Others’, the z-score for 
skewness was 0.85 whereas the z-score for kurtosis was -
0.33. Thus, transformed SSE Readiness was normally 
distributed for all groups except for ‘Below A level’ and ‘A 
level’ for which the z-scores for skewness and kurtosis could 
not be calculated. However, one-way ANOVA is robust to 
deviations from normality. There was equality of variances, 
as confirmed by Levene’s test of equality of variances 
(p=0.315). 

There was no statistically significant difference in mean 
transformed SSE Readiness score for the different ICT 
qualifications, F(4,225)=-0.495, p=0.739. This is similar to 
results found by [43] who found no statistical difference in 
sustainable behaviour of students of different GPAs, although 
students of varying fields or academic levels behaved 
differently. However, there have been differing findings as 
well from [44] who found that the level of education caused 
people to behave in a more environmentally friendly way. In 
our case, the people may have different qualifications but 
they are in the same profession and their work priorities might 
have a greater influence on their ecological behaviour. 

Earnings 
Although a variety of respondents was sought, it was difficult 
to achieve a balanced design in terms of earnings. This is also 
because there are more employees earning in the Rs25,000-
Rs49,999 group than the other groups in this industry. Due to 
normality issues, SSE Readiness was transformed, as 
mentioned previously. As the survey was administered to the 
individuals separately, independence of observations can be 
safely assumed.  

For the group ‘Between Rs100,000 and Rs124,999’, the z-
score for skewness and kurtosis could not be calculated as 
there were not enough respondents in this group. For ‘Below 
Rs25,000’, the z-score for skewness was 0.13 whereas the z-
score for kurtosis was 0.56. For ‘Between Rs25,000 and 
Rs49,999’, the z-score for skewness was -0.09 whereas the z-
score for kurtosis was -0.89. For ‘Between Rs50,000 and 
Rs74,999’, the z-score for skewness was -1.78 whereas the z-
score for kurtosis was 0.35. For ‘Between 75,000 and 
Rs99,999’, the z-score for skewness was -1.25 whereas the z-
score for kurtosis was 0.27. For ‘Above Rs125,000’, the z-
score for skewness was 1.47 whereas the z-score for kurtosis 

was 1.26. Thus, transformed SSE Readiness was normally 
distributed for all groups except for ‘Between Rs100,000 and 
Rs124,999’ for which the z-scores for skewness and kurtosis 
could not be calculated. However, one-way ANOVA is 
robust to deviations from normality. There was equality of 
variances, as confirmed by Levene’s test of equality of 
variances (p=0.067). 

There was no statistically significant difference in mean 
transformed SSE Readiness score for the different monthly 
earnings, F(5,211)=-0.709, p=0.617. This is contrary to the 
previous research which found that higher income groups 
exhibit less sustainable behaviour [45]. Again, one possible 
explanation is that the consumption patterns followed by 
higher income groups cause their normal lifestyle to be less 
ecological. However, in the workplace, other factors seem to 
make everyone behave similarly. 

Company size 
Although a variety of respondents was sought, it was difficult 
to achieve a balanced design in terms of company size. Due 
to normality issues, SSE Readiness was transformed as 
mentioned previously. As the survey was administered to the 
individuals separately, independence of observations can be 
safely assumed. 

For ‘Less than 10’, the z-score for skewness and kurtosis 
could not be calculated as there were only 2 respondents. For 
‘Between 10 and 49’, the z-score for skewness was -1.03 
whereas the z-score for kurtosis was 1.61. For ‘Between 50 
and 249’, the z-score for skewness was -0.33 whereas the z-
score for kurtosis was -1.31. For ‘Greater than or equal to 
250’, the z-score for skewness was 0.60 whereas the z-score 
for kurtosis was -0.70. Thus, transformed SSE Readiness was 
normally distributed for all the groups except for micro-
companies, for which normality could not be determined. 
However, one-way ANOVA is robust to deviations from 
normality. There was equality of variances, as confirmed by 
Levene’s test of equality of variances (p=0.40).  

There was no statistically significant difference in mean 
transformed SSE Readiness score for the different company 
sizes, F(3,229)=-0.704, p=0.550. This is contrary to the 
previous research which found that the size of a company has 
an impact on the reasons against corporate social 
responsibility, but not for it [46]. 

CONCLUSION 
Previous research has shown that it is important to study 
sustainable behaviour to make the world more sustainable. 
Information and Communication Technology, in particular, 
software, is known to have a big potential in making the 
world more sustainable. However, despite a lot of progress 
on sustainable software techniques, software engineers have 
not really made the switch. This is why there is a need for 
more research on the behavioural aspect of things. 



 

Research in this area has borrowed from previous research in 
sustainable behaviour. The need to assess readiness for 
change prior to implementing change strategy has also been 
stressed. In this research, the emphasis was on analysing the 
effects of demographic variables on readiness to change of 
software engineers through a survey with software engineers 
in Mauritius.  

Results concerning the relationship between Sustainable 
Software Engineering and the variables of gender, age, 
qualifications, earnings and company size were studied. 
Findings showed the sustainable software engineering 
readiness was not dependent on demographic variables. This 
is contrary to the previous research which shows that this 
relationship is complex and deserves further research.  

The results show that very few of the respondents do not feel 
ready but a significant part of the respondents do not know 
whether they are ready or not. Nevertheless, it is reassuring 
that more than 60% of the respondents feel ready to make the 
change to sustainable software engineering. This means that 
it is time for companies to consider developing and 
implementing sustainable software engineering strategies, as 
the chances of success of these strategies would be high. 

Although the results of this research were interesting, it is 
important to study Sustainable Software Engineering readiness 
in more depth, especially the factors which influence such 
behaviour. This research showed that previous research on 
ecological behaviour in everyday life may be different from 
ecological behaviour at the workplace. 
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Abstract—Fundamental to the success of any 
organisation is its internal controls which serve the 
purpose of enhancing  its ability to effectively and 
efficiently attain objectives, as well as safeguarding an 
organisations assets, and ensuring the sustainability 
and success of these Public Sector spheres. Internal 
controls have a significant impact on the success of any 
organisation. The effectiveness and efficiency of 
operations within South African Public Sector 
organisations is highly dependent upon the leadership 
execution of core functions within that organisation. 
The purpose of the study was to explore the extent to 
which leadership understands internal control in 
relation to the execution of core functions in the South 
African Public Sector. The study was exploratory in 
nature carried out using a qualitative research method 
based on the phenomenological paradigm. Non-
probability purposive sampling method was used to 
select research participants. Leadership’s 
understanding of the internal controls is thus a 
determinant of the organisation’s ability to achieve its 
objectives. The results of this analysis should be used to 
deepen understanding of the role of internal controls in 
relation to leadership’s execution of core functions. This 
is especially true as confirmed by previous studies that 
internal controls have significant effect on the execution 
of leadership core functions. 

Keywords— Internal Control, Leadership, Public Sector 

Introduction 
This study was prompted by an extensive commitment 
towards operational understanding, implementation and 
monitoring of the internal control improvement plans.  
Leadership ought to comply with key legislation, 
governance, and financial performance management. The 
function of internal control is to guide officials towards 
compliance with adopted policies and systems of the 
organisation. Internal controls require competent 
leadership, hence it is vital in guiding leadership and 
officials about how the tasks should be performed, what 
procedures and methods should be followed and how to 
adhere to the established legislation (1). South African 
Public Sector spheres are characteristic of regressed audits, 
which seriously affect the operations of the government as 
a whole. Given the challenges that the South African Public 
Sector have thus far endured, the purpose of this article is 

to investigate the extent to which the leadership in this 
Sector understands internal control in relation to the 
execution of core functions. 

Background 
The Auditor-General reported that the challenges faced by 
the South African Public Sector emanate from the failure 
of the principals of the Sectors to understand and enforce 
the established internal controls designed to arrest 
anomalies in service delivery and to promote the 
operational efficiency of the department (2) . South African 
attained independence in 1994 which resulted in the need 
to correct the injustices of apartheid. This called for the 
newly created South African Public Sector to decentralise 
its operations through the establishment of various 
departments. Evident on the ground, after the new 
dispensation, almost every province is characterised by 
mass demonstrations and protests with citizens protesting 
against poor service delivery as the Public Sector fails to 
provide services (Chimaro, 2013:91; Eistein, 2012:102). 
Several professional bodies and organisations, including 
the Committee of Sponsoring Organisations (COSO), the 
American Institute of Institute of Public Accountants 
(AIPA), the Institute of Internal Auditors (IIA) and the 
European Central Bank (ECB) credit the success of internal 
controls within an organisation  to the accountability of 
senior leadership (3). Leadership must have an overall 
understanding of the institution’s strategic objectives 
which should be linked to the internal controls (Ngcobo, 
2016). Fig 1 below illustrates a media perspective on South 
African Public Sector Audit outcomes.  
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Figure 1 media perspective on public municipality sector in 2016-17 

audit outcome 
Source: Consolidated General Report on Local Government 2016/17 

(Auditor General, 2017) 
 
Figure 1 above emphasises the need for leadership 
accountability in performing the basics correctly. It 
indicates that the South African Public Sector leadership, 
and all stakeholders involved in local government 
specifically must intensify their efforts to ensure that 

 
communities experience an improvement in the way their 
Public Sector operate. 

Problem Statement 
 According to the Auditor General of South Africa 
(AGSA) 2013/14, 2014/15, 2015/16, South African Public 
Sector audit reports do not demonstrate proper oversight 
over the internal controls. The South African Public Sector 
leadership lacked understanding and therefore were unable 
to provide sufficient monitoring of internal controls in 
order to safeguard the successful implementation of the 
whole process of financial and performance compliance 
and reporting, in line with key legislation. South African 
Public Sectors should be striving for good governance and 
should constantly transform and develop knowledge 
management environment for skills and intellectual 
investment to its leadership. The auditing structure was 
developed to play an increasingly vital function within 
organisations towards actively preventing and monitoring 
internal controls as a leadership support mechanism 
(Fourie, Plant, Coetzee, and Van Staden, 2013:89). 
Particularly in such a complex operating environment, 
there is the need to continuously redefine procedures and 
policies in order to keep up with the challenges arising from 
continuous change and dynamic. This article discusses the 
extent to which the leadership understands internal control 
in relation to the execution of core functions in South 
African Public Sector. Leadership was warned against 
regressions in audit outcomes as a result of the instability 
following changes in the political leadership – which we 
also witnessed in 2015-16 as shown in the Figure 2 below. 

 

  
Fig. 2 Overview of accountability failures in South African public sector on audit outcomes regressed and increase on irregular expenditure 

Source: Consolidated General Report on Local Government 2016/17(4) 
 
Fig. 2 above shows that an understanding of consequences 
and accountability are featured as prominent elements for 
leadership to continuously improve on knowledge 
management investment. This will ensure a solid 
foundation for accountability in the work of the South 
African Public Sector. 
 
The objective is to ascertain the extent to which the 
leadership understands internal control in relation to the 
execution of Public Sector core functions. 

Literature Review 
Literature presented in this article focuses on the 

theoretical background for the concepts of leadership, 
internal controls, and leadership execution of core 
functions in relation to internal controls.  

 



 

The King III Report: Governance enhancing Core 
Functions Execution 

Corporate governance was conventionally associated with 
certain regulatory. The financial dimensions and the 
introduction of the King Code on Governance for South 
Africa (King I) in 1994 saw the heralding of revolutionary 
initiatives in corporate governance which protracted 
beyond the then standard dimensions (5). In the year 2002, 
principles of good environmental, ethical and social 
practice were additionally assimilated into the King Code 
on Governance for South Africa (King II) - 2002 (Ngcobo, 
2016:30). Later in2009, a third revision of the  King Code 
on Governance for South Africa (King III), introduced 
improvements in accountability to corporate stakeholders, 
citing that, “planet, people and profit are inextricably 
intertwined” (Ackers and Eccles, 2015:87). According to 
Makiwane and Padia (2013:32), the roots of corporate 
governance can be traced to agency theory which is 
concerned with the separation of organisational control 
from ownership. As noted by Tricker and Tricker 
(2015:89), “corporate governance describes the system by 
organisations responsibilities’ that are fixed, controlled and 
its existing relationship from diversified participants of the 
organisation in determining their direction and 
performance”.  

 

Leadership Influence on Adequate Executing Internal 
Control 

According to Hambrick and Mason (1984:98), the 
evolution of leadership theory originates from the 
development of original upper echelon theories which 
focus on new leadership theories. Boal and Hooijberg 
(2001:516) recognise that these theories are on visionary 
leadership, transformational leadership, charismatic 
leadership and strategic leadership. Lear (2012:91) notes 
that strategic leadership puts great emphasis on individuals 
taking the overall responsibility for the organisation. This 
includes the titular head of a firm as well as top leadership, 
also referred to as the dominant coalition. 

Leadership is responsible for the structure of internal 
controls as well as an organisation’s commitment to it (Lear 
2012:102). Additionally, Chorafas (2000:34) argues that 
the success of internal controls is highly subject to them 
being embedded in the strict leadership culture of an 
organisation. Briefly there is a belief that the main 
differences between leadership control and internal control 
are as follows: 

• Leadership control is driven by strategy whereas 
transaction drives internal control. 

• Leadership control focuses on influencing 
decision-making whereas internal control focuses 
on supporting decision-making. 

• Leadership control has a predominant behavioural 
orientation whereas internal control has a more 
mechanistic orientation 

• Leadership and corporate governance go hand in 
hand and neither exists in a vacuum (Lear, 
2012:43). 

Financial Performance Management to Leadership 
Skills 

For the South African Public Sector, the process of 
monitoring and evaluating departmental outcomes, based 
on set targets, plans, laws, and regulations, is of interest to 
beneficiaries of the community, investors as well as 
government. According to Santiso (2013:43), the efficient 
utilisation of resources, and careful planning that is guided 
by financial priorities which are in line with the objectives 
and goals of an organisation, is a key indicator of proper 
financial management. On the other hand, private 
organisations operating within the parameters of 
shareholders and influential stakeholders expect a return on 
investment and sustainable cash flow (Lear, 2012:121). In 
the light of the above, financial performance is the process 
of measuring the organisation’s value for money aligned to 
measured outcomes within the set budgeted timeframes 
(Lear, 2012:121). Performance is concerned with the 
ability of a firm to survive; grow; operate profitability and 
efficiently; and react to threats as well as in its operating 
environment (Stoner, 2003:34). According to Sollenberg 
and Anderson (1995:89), the measurement of performance 
is based on an organisation’s efficiency in the utilisation of 
resources in attaining its objectives. Performance is the 
yardstick for attainment that is realised by a process, 
organisation, team or individual (Nyakundi et al., 2014:94). 

 

 Internal Auditing Effectiveness as an Internal Control 
Tool 

Auditing is the process of conducting an independent 
examination and evaluation of the overall activities of an 
establishment by an individual or team (Auditor/Auditors) 
appointed by the owners of the entity.  It has to validate and 
produce a report of the truth and fairness of the non-
financial and financial position of the organisation (Stoner, 
2003:11). This is supported by agency theory which 
clarifies the way to arrange relationships in which one 
party, the agent, performs duties that are determined by 
another party, the principal (Meseret, 2015). The agency 
theory purports that, the ideology for internal auditing 
develops as a result of the contractual obligation 
relationship between principal and agent of the 
organisation (Stoner, 2003:11). The theory further 
elucidates internal control measures, such as internal 
auditing, as voluntarily introduced by management to 
signal to stakeholders that the management are properly 
executing their obligation of maximising organisation’s 
objectives (Stoner, 2003:12). An internal audit is an 
autonomous examination, and an expression of an opinion 
on the fair and true view of a firm’s activities; ensuring the 
economy, efficiency and effectiveness of its financial and 
non-financial operations; it is an evaluation of the adequacy 
of the established internal control system, checks, methods, 
procedures as well as other management-implemented 
control measures; it is a service in compliance with any 
relevant statutory and professional pronouncements. Saberi 
(2009:132) added that internal auditing has been developed 
not solely as a financially based discipline, but to engage 
the entire financial and non-financial performance of the 
organisation.  



 

The Institute of Internal Auditors (IIA) recognises internal 
auditing as, “an independent, objective assurance and 
consulting activity designed to add value and improve an 
organization’s operations” (Faull, 2012:34). The author 
also acknowledges the extraordinary development that 
internal auditing has gone through since the establishment 
of the IIA in 1941. Meseret (2015:43) cites that there are 
different forms of audit which could be classified into two 
main groups, namely: mandatory audits and voluntary 
audits. Mandatory audits in the South African context in the 
South African Public Sector can be referred to as audits 
conducted by the Auditor General South Africa (AGSA). 
These are classified as external audits (Meseret, 2015:44). 
Voluntary audits can be referred to as audits scheduled by 
the organisation that can take place in different forms (Lear, 
2012:43). Audits can be in the form of external (statutory 
or private audit) or internal audits (management audit or 
internal audit). 

  

Monitoring and Control Activities  
Monitoring the system of internal controls entails making 
sure that the implementation of controls is done as expected 
(Mohammadi et al., 2014:65). The South African Public 
Sector has a wide array of risk assessment activities; there 
is a great demand for the monitoring function to assist in 
administering and monitoring many of these risk 
assessment activities (Santiso, 2013:43). Monitoring is an 
important part of the duties that are performed by 
leadership in public institutions to ensure that internal 
controls are understood and adhered to (Santiso, 2013:44). 
Vaassen et al. (2009:44) cite that monitoring can be 
distinguished into two forms; on-going activities and 
separate evaluations at periodical intervals. A well 
designed and implemented effective monitoring of internal 
control in public institutions will assist to identify and 
correct internal controls deficiencies in time (Santiso, 
2013:45). 

Control activities refer to procedures and policies utilised 
by managers in public institutions to ensure that the 
directives are diligently adhered to (Ngcobo, 2016:143). 
Mohammadi et al., (2014:34) further state that control 
activities refer to the procedures and policies appointed to 
deal with risks and to achieve organisational goals. Control 
activities should be implemented all over the organisation, 
at all levels and all operations.  

According to Rae et al. (2017:143), these activities may be 
distinguished between preventative and detective measures 
which can include a range of activities such as the 
following: 

• Licensing and approval procedures, 
• Segregation of duties, 
• Access controls to documents, 
• Investigation, 
• Resolving conflicts and reconciliation, 
• Investigating methods of performance and 
• Surveying operations  
 

Methodology 

The qualitative methodology was deemed  the 
most appropriate for the study since tremendous attention 
was paid to bring broader insight into issues of if and how. 
A qualitative method with an explanatory analytical 
approach was used. Therefore, an individual in-depth 
structured interview process was used for data collection. 
In depth interviews were used to gather data with an audio 
recorder used to capture all the pertinent details of the 
interview . Participants were assured of ethical imperatives 
referred to as confidentiality, voluntary participation and 
professionalism as required. The aim of this article was to 
scrutinise the legitimacy of general statements made about 
certain relationships involving social processes (basic 
article), whereas applied article on the other hand aims to 
solve specific as well as real problems and it is focused on 
generating new knowledge (Garand, 2013). This study 
assumes the phenomenological research approach which, 
according to (6), is associated with the research of human 
actions and behaviour and it is associated with the 
qualitative method approach. 

The researcher  adopted the exploratory research design 
and the rationale for choosing this design was based on the 
fact that little is known about the subject matter of this 
article. The study provided better understanding of issues 
concerning better decision making on the effectiveness of 
internal control with regards to leadership, internal control, 
internal audit and governance in the South African Public 
Sector. It has taken into consideration that there were few 
knowledgable experts with relevant information about the 
phenomena.  

The action research strategy was selected and this article 
represents the initial explorative stage of the action 
research. Literature about this subject is scarce hence this 
explorative article seeks to deliver an enhanced 
understanding of the topic. The target population of this 
study consisted of 18 senior managers, departmental 
managers, and auditors, within the South African 
government, who are part of the leadership team. They are 
involved in decision making processes and have knowledge 
of the internal control processes within the organisation. 
From this target population the study sample was selected. 
For this, the non-probabilistic sampling method of 
purposive sampling was utilised to select 12 study 
participants out of a study population consisting of 18 
individuals within the South African Public Sector, 
considered as experts who are highly involved in decision 
making. Semi-structured interviews were adopted as a tool 
for data collection of rich and in-depth primary data. The 
semi-structured interview has the advantage of allowing 
questioning and further probing to make respondents give 
detailed explanations of a research topic (7). The semi-
structured interviews which were administered to collect 
primary data were based on an interview guide which 
consisted of four interview questions based on the 
objectives of the study . All participants were contacted to 
request participation in the study based on the extent to 



 

which the leadership understands internal control in 
relation to the execution of core functions. Computer 
software NVivo 11 was used for data entry and data 
transformation. The services of a statistician were utilised 
for data processing and analysing using the NVivo 11 
qualitative data analysis package. 

DATA PRESENTATION, ANALYSIS, 
AND INTERPRETATION 

Previous research has shown that leadership knowledge 
is of great importance in improving, designing and proper 
undestanding of internal controls (Ngcobo, 2016). The 
following sections present and provide an analysis as well 
as an interpretation of findings obtained from the research 
with respect to the extent to which the leadership 
understands internal control in relation to the execution of 
core functions and the monitoring of internal controls. 
From the findings presented it is apparent that the 
leadership of the South African Public Sector has a 
generally firm understanding of what internal controlling 
entails. Leadership within the South African Public Sector 
is responsible for the failure or success in understanding 
adequate internal controls within the sector. This is in line 
with the findings of Chorafas (2000), who notes that 
internal leadership is part of the accountability of the board 
and senior leadership of any business organisation. The 
designing and proper understanding of internal controls 
within the South African Public Sector is the responsibility 
of the leadership, which is in line with the articles of 
Sentara (2015) and of Ngcobo (2016) who note that an 
organisation’s leadership is responsible for designing, 
implementing, and driving effective as well as adequate 
internal controls. Hence, the adequateness and efficiency of 
internal controls within the South African Public Sector is 
highly dependent on the input and effort of management 
through leadership in setting up and running the internal 
controls.  

Leadership Understanding of Internal Control 

As noted by Boal and Hooiberg (2001), the internal 
controls have a significant impact on the success of any 
organisation. Hence, it is vital that internal controls are 
effectively and efficiently understood. Lear (2012), notes 
that the effectiveness and efficiency of operations within 
public sector organisations is highly dependent upon the 
effectiveness and efficiency of the leadership within that 
organisation. Mohammadi et al. (2014) go further and note 
that the purpose of implementing internal controls in public 
sector organisations is to assist the leadership of those 
organisations to increase the efficiency and effectiveness of 
the organisations’ operations as well as enhancing the 
quality of financial reporting and improving accountability. 
The leadership of the Public Sector understands that the 
internal controls improve accountability within the sector 
and have a significant impact upon the overall performance 
of the Public Sector. The leadership also understands 
internal controls being processes, guidelines, tools, 

prescripts, policies and measures that guide and control the 
day-to-day functions of individuals as well as the sector as 
a whole.  Thus they ensure that they operate within the 
confines of legislation set up by the government and 
mitigate against risk that may potentially prevent the 
organisation from achieving its objectives. Considering 
this, it is clear that the leadership generally understands 
internal controls and what they are all about. 

Impact of Internal Controls on Public Sector Core 
Functions 

The findings from the primary research show that the 
internal controls have a significant impact on the day-to-
day operations and core functions in the Public Sector. 
Citing the research findings, it is apparent that internal 
control policies, systems and policies have a significantly 
positive impact on enhancing and supporting the ability of 
the Public Sector to execute its core functions. The day-to-
day functions and operations of the Public Sector as well as 
the individuals within it, because of the internal controls, 
are within legislative parameters. In the absence of internal 
controls, the Public Sector would lose its ability to ensure 
accountability, safeguarding of its assets and achievement 
of its objectives as an organisation. These findings are in 
line with the research of Santiso (2013) who points out the 
significant and positive influence that internal controls 
have on the day-to-day functioning and overall 
performance of any business organisation. 

Potential Improvements to South African Public 
Sector Internal Controls 

The primary data collected from the research shows that the 
internal controls that are in place from previous years are 
generally adequate in ensuring that the Public Sector is 
ultimately successful in achieving its goals as an 
organisation. The improvements that can be made are more 
in understanding the implementation of the controls, as the 
success of that task is constrained by a shortage of 
resources within the Public Sector. There seems to be a 
substantial lack of planning of operations prompting the 
operations of a sector to be always reactive rather than 
proactive. This is partly due to a shortage of employees and 
an under-skilled workforce. Another factor behind the 
Public Sector failure to plan and their reactive mode of 
operation, is political pressure to conduct certain projects. 
However, the respondents were reluctant in mentioning this 
and it was only highlighted in a subtle manner. State 
political influence on the operations of Public Sector 
organisations cannot be dismissed, especially in the case of 
African public-sector entities as noted by Mohammadi et 
al. (2014). From the research findings, some of the 
improvements that can be made are the automation of 
internal control systems and processes within the Public 
Sector; proper planning of service delivery and associated 
operations; a skills assessment that would determine the 
current skills and capabilities of the employees; leadership 
included in order to determine who and what to train to 



 

achieve better capabilities and efficiency of the sector; and 
to constantly and intimately review the effectiveness of 
implantation of internal controls and rolling out operation 
designed to address any performance shortfalls. The 
following figures show a snap shot of common themes of 
the above findings compiled during primary research in the 
form of a word cloudof frequently mentioned words in 
response to the question inquiring about the nature of 
influence that leadership has on the implementation of 
adequate internal controls. 

 

Fig. 3 Leadership Understanding Of Internal Controls 

 

Fig. 4 Impact of internal controls on South African Public Sector core 
functions 

 
 

Fig. 5 Potential improvements to South African Public Sector internal 
controls 

 

CONCLUSIONS AND 
RECOMMENDATIONS 

  
Findings of the research on South African Public Sector 
leadership’s understanding of internal controls in relation 
to the execution of the department’s core functions were 
meant to address the research question : Do leaders in the 
South African Public Sector understand internal controls 
in relation to the execution of departmental core 
functions? The research findings revealed that: 

• South African Public Sector leadership has a 
generally deep and thorough understanding of 
what internal controls are and how they relate 
to the execution of the department’s core 
functions. 

• The South African Public Sector leadership 
understands how internal controls improve 
accountability, ensure that the department 
operates within legislative parameters and 
enhance the department’s ability to attain its 
objectives. 

• The internal controls within the South African 
Public Sector, from the leadership’s 
perspective, have a significant and positive 
impact on the day-to-day functions of the 
department. 

• The South African Public Sector leadership 
also understands that the internal control 
policies and processes play a big role in 
providing support and enhancing the 
department’s ability to execute its core 
functions. 

• The internal controls of the South African 
Public Sector are adequate to enhance the 
ability of the department to successfully 
execute its core functions and achieve its 
objectives hence there is no need for additional 
controls, however there is much room for 
improvement in how the controls can be 
implemented. 

• The implementation of internal controls within 
the South African Public Sector can be 
improved to better enhance or support the 
ability of the sector to execute its core 
functions as there are gaps in the staff skills; 
effective and through planning, automation of 
systems and processes; and the resources to 
implement internal controls. 

Recommendations of the Article  
This article has provided insight into the issues surrounding 
the matter of leadership’s influence on adequate internal 
controls within the South African Public Sector and how 
the internal controls of the departments can be improved. 
Based on the findings of the article, the following 
recommendations to address the problem were deduced 
with much emphasis on their feasibility: 



 

• There should be emphasis placed on breeding a 
culture of strict compliance to internal controls, 
building a culture of ‘living’ and ‘breathing’ 
internal controls within the organisation. This is 
an initiative that can be successful if backed by the 
leadership of the South African Public Sector as 
they have sufficient influence to do so. 

• Accountability should be enforced at all levels of 
the organization, especially upon the leadership. 
There is the need to document performance 
standards based on the roles of leadership in 
influencing the implementation of adequate 
internal controls. 

• The management of the organisation should be 
evaluated on their influence and understanding of 
the implementation and monitoring of internal 
controls. 

• The induction and training process of 
management should also be improved and 
emphasis should be put on the issue of monitoring 
internal control as every leader’s task and an 
ongoing process.  

• The majority of the issues of concern with the 
internal controls stem from the leadership 
understanding how to execute their core function 
in relation to internal control. Based on the 
findings of this article it would be wise to conduct 
a skills audit of the management to determine the 
level of their competency and from that, training 
programmes should be initiated to improve those 
skills. 

• The South African Public Sector is clearly under-
resourced and financially constrained hence the 
low level of system automation and human 
resource shortages. To address this issue a cost-
benefit analysis should be conducted to clearly 
show the full scale of the financial implications on 
the ability of the department to safeguard its assets 
and achieve its objectives. The results of this 
analysis should then be used to lobby for 
additional funds from the government. 

• If the funds are available the South African Public 
Sector should recruit more leadership with the 
appropriate skills as well as automate its systems 
and processes to improve control and monitoring 
of the implementation of internal controls. 

• Considering the lack of funds, it may be difficult 
to automate the sector systems and recruit 
additional human resource but it may be viable to 
improve the efficiency in the use of the resources 
that are already there and conduct training, such 
as workshops, to improve the skills of the existing 
leadership. 
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Abstract — ISO 8402 defines quality as: “The totality of 
features and characteristics of a product or service that bear 
on its ability to satisfy specified or implied needs [33].” 
Software reliability is a critical measure of quality [26]. 
Software developers strive to ensure high reliability of 
software before delivery [31]. This positions software 
reliability as one of the main attributes required to achieve 
high quality software products [35]. In response to this stature 
software companies invest considerable resources boosting 
apps development into a multi-billion Rand IT industry 
globally [40, 29]. In recent times smart devices are established 
as one of the most used electronic device with apps being the 
more popular medium for bringing a myriad of functionality 
to a wide user base [32]. However, current literature signals   
afar from ideal reliability rate for apps. Despite availability of 
a wide range of approaches focused on improved reliability, 
these mostly remain limited [31], in that they are cumbersome 
and costly to implement from a software management 
perspective [35]. Hence, there is a need to investigate beyond 
current dominant thinking that underpins reliability 
measurements in the mobile app development space. 
Literature signals Machine Learning (ML) as a recent 
recipient of much attention from researchers and 
practitioners alike in their quest to improve reliability of 
mobile apps. Academia and practitioners have recently begun 
exploration of how best ML can be commissioned to alleviate 
the growing complexity of App development in a rapidly 
evolving landscape. ML brings with it a bouquet of tools and 
methodologies that could improve reliability prediction. In 
line with the above, the overall aim of this paper is to find the 
ML algorithm that is most suitable for the reliability 
prediction of mobile apps.  

 

This aim will be realized through accomplishing the following 
objectives: 

1. to determine the state of the art in ML reliability 
prediction in the mobile app development space, and 

2. to determine the ML algorithm that displays the 
highest percentage accuracy for software reliability 
prediction 

Keywords—Software reliability, Mobile apps, Smart devices, 
Machine Learning, Reliability prediction 

Introduction 
The software industry is faced with many challenges for the 
development of highly reliable software. Such reliability 
forms one of the most crucial aspects of evaluating quality 
of a software product [15]. Software reliability directly 

affects the quality of software. It is defined as the 
probability of software being failure free for a specific time 
period running in a specific environment [36]. This differs 
from hardware reliability as the focus is on design, as 
opposed to manufacture. Reliability together with aspects 
of performance, usability, and fault prediction, all form 
important attributes of software quality [4]. 
Mobile applications (also called mobile apps) are defined 
as software applications designed to run on mobile devices 
[41].  These type of  apps fall into three categories, namely, 
native, web-based, and hybrid apps [17].  Native apps are 
designed to run on the devices operating system platform 
which needs to be adapted for various devices. Web apps 
run on servers and require a web browser. Hybrid apps are 
defined as native wrapped and reside on the device 
packaged within the browser [1, 17, 18]. In recent times 
mobile devices and mobile apps have enjoyed proliferation, 
rivalled by few other technological phenomenons, with 
Android, IOS and Windows Mobile being the three most 
dominant mobile platforms for smartphones worldwide 
[23]. The mobile app market has established a large user 
base with more than one million mobile applications in 
Google play and more than one million apps in Apple 
AppStore [42].  
Smartphones typically offer technologically advanced 
computing and connectivity in terms of processors, 
memory, high resolution screens, rich sensors, GPS, as well 
as high speed Wi-Fi, when compared to personal 
computers, desktops and web applications. However, 
smartphone resources are still limited and there is also the 
challenge of diverse operating systems and their frequent 
upgrades which presents some challenges for mobile apps. 
These challenges create complexities not only in app 
development but also in application testing and validation 
[41]. As a result, mobile devices, applications, and their 
associated services are in constant change, thus affecting 
businesses strategies and models, user behaviour and the 
way employees work in corporate organisations. Quality 
and behaviour prediction of  app are becoming increasingly 
important in assessing reliability [14]. However, 
monitoring analysis and testing support for native app 
presents a difficult task for developers. There are limited 
automated testing tools available such as Selenium and 
SoapUI. Mobile features such as mobility, location services 
and sensors, as well as various gestures and inputs, are not 
supported by the current testing tools. Another testing 
challenge is that of consistency across platforms, API, 
usability, and handling changes and crashes [1, 17]. 
SRGMs are mainly suited for desktop applications and fail 
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at accurate evaluation of reliability of mobile apps due to 
their versatility and dynamic configuration. Some recent 
studies set out to improve on the different ambits of app 
reliability which is an indicator of growing interest in the 
field. However, currently, literature signals a far from ideal 
reliability rate for apps. Some approaches are limited in that 
they are cumbersome and costly to implement, from a 
software engineering perspective. Machine Learning (ML) 
is an emergent field of research and practice that involves 
statistical learning for comparisons and matchmaking [24]. 
ML utilises techniques for inferring various models from 
data [24]. ML could prove a more effective technique to aid 
in software reliability prediction in mobile app [24, 15].  
Locating and detecting a software defect is a challenge due 
to the nature and size of a software application and in cases 
like these some opine that a combination of ML and data 
mining techniques may be implemented effectively [16]. 
ML models may be defined as data-driven learning 
techniques that train software and make generalised 
predictions from historical data [2]. ML uses various 
algorithms to process and model data. These algorithms 
have been designed to support these tasks and they maintain 
their own set of requirements for data with varying levels 
of complexities [22]. 
 The purpose of this paper is to find the most suitable ML 
technique for reliability prediction of mobile applications.  

Literature Review 
The literature review has three subsections. The first 
explores the use of SRGMs to test software reliability, the 
second provides a summary of challenges associated with 
app development, the third explores reasons they fail to 
test app reliability calling for new approaches such as 
Machine Learning(ML).  
 
SRGMs  as a reliability testing  technique 

Popular testing techniques during app development are 
mostly derived from Software Reliability Growth Models 
(SRGMs). SRGMs are models developed to assist with 
estimating  the reliability of software using  information 
gathered from software testing [36]. Despite their 
popularity, SRGMs are often regarded as a stochastic 
approach. That is, faults can be analysed statistically but 
may not be predicted easily or precisely [28].  SRGMs have 
enjoyed considerable success in the comparatively static and 
stable desktop application arena, for example see: 
[35],[4],[25]. When compared to desktop applications, apps 
function in a very different manner, hence, there is a call for 
more specialised tools and techniques to accommodate the 
ever growing complexities of mobile app development [41]. 
As one of the fastest growing IT sectors, apps development 
is characterised by fierce competition. Mobile app 
innovations and development is being driven increasingly 
by innovations in hardware capabilities of smart devices 
[17]. This in turn has led developers to focus on reliability, 
stability and interoperability which if not achieved could 
impact severely on user acceptance [38]. Despite much 
research in this area there still are unresolved challenges for 
app reliability [17, 10, 14]. With all the models proposed 

thus far, there is no “one fits all” approach to measuring 
software reliability. SRGMs as reliability measurement 
models are applied quantitatively by estimating current 
bugs, thus helping the development team achieve a more 
accurate estimated software release date. SRGMs have 
enjoyed considerable success in the static and stable desktop 
application arena, for example, see: [35],[4],[25]. When 
compared to desktop applications, mobile apps function 
very differently. Hence, existing software reliability models 
such as, SRGMs are not as effective, and more specialised 
tools and techniques are needed to handle the complexities 
of mobile app development [41]. It appears that the dynamic 
and unstable nature of smart devices cannot be 
accommodated seamlessly by SRGMs. As a result,  

literature consistently calls for new models, tools and 
techniques, to deal with such uncertainties in mobile app 
development [4]. 

 

Challenges associated with mobile applications 
development 
In order to generate profitable revenues, mobile or 

smartphone apps need to be developed to satisfy a wide 
range of users in the app market [7]. The dynamic industry 
of mobile or smartphone development and related apps 
innovations are forcing developers to focus on stability. A 
further complexity is that modern apps need to run on 
different OS platforms to ensure interoperability. Apps that 
are unable to exhibit characteristics of reliability, scalability 
and interoperability impact negatively on user experience 
[38]. The capabilities of smartphones together with the 
myriad of user-centered apps need to form a reliable system, 
satisfying complex characteristics, while being efficient in 
its use of device resources. 

It is reported that a consequence of the aggressive time 
to market strategy of developing smartphone apps is a drop 
in their quality [25]. This is attributed mostly to developers 
overlooking certain time and resource extensive stages, like 
testing, in order to meet project deadlines. Mobile apps are 
versatile, dynamic, and have varying execution conditions. 
As a result various popular approaches like SRGMs fail to 
evaluate effectively the reliability of smartphone apps [23]. 
Another major challenge for mobile app development is the 
number and the diversity of mobile platforms. An app can 
only be developed for one platform at a time [28] which 
implies that there cannot be a high rate of code reuse. This 
is referred to as fragmentation and forms one of the most 
frequently reported challenges [1]. Fragmentation can occur 
within the same platform or across platforms. Across 
platforms fragmentation shows that each mobile platform is 
different in terms of the user interface, experience, 
expectations, interactions, programming languages,  

API/SDK, and supported tools [8]. Within the same 
platform there are considerations for device memory, CPU 
speed, screen sizes, and resolutions. Fragmentation is a 



 

challenge for both development and testing as apps need to 
be tested against different OSs and screen sizes to ensure 
functionality [17]. The challenge of monitoring, analysis 
and testing support for native apps poses another difficult 
task for developers. There are limited automated testing 
tools available [18] and most of the current tools do not 
support mobile features such as mobility, location services, 
sensors, and various gestures and inputs [1]. Further 
challenges are that of consistency across platforms, API, 
usability, and handling changes and crashes [17].  

Software engineering is defined as a process that 
involves the managing and creation of a software system 
through an individual or a team and the engineering of 
mobile applications, present additional requirements, as 
compared to traditional software systems [37]. Challenges 
or peculiarities of mobile applications and their implications 
on testing were clearly outlined by [27]. These challenges 
highlighted the difference between traditional desktop 
applications and mobile applications and the implication on 
software testing. [17] conducted a study in which a list of 
possible challenges faced by mobile application developers 
were presented.  
[1] conducted an SLR and through inclusions and exclusion 
criteria they were able to select 78 studies of which 9 
relevant challenges to mobile application development were 
extracted, being common to both native and web mobile 
application development.  
The list below summarizes the most common challenges 
after the review of literature: 
 

• Fragmentation across platforms 
• User Interfaces 
• User Experience 
• Reuse of code 
• Keeping up with frequent changes 
• Lack of tool support 
• Diversity of phones and OS’s 
• Security 

With the mass production of software trying to meet the 
demands of modern technology based applications, 
software quality still remains largely an unnoticed issue 
[22]. Existing reliability measures seem ill equipped to cater 
for the complexities inherent in apps development. It must 
be stated that space limitations only allowed only for 
deliberation of a handful of these complexities. Older, 
widely accepted SGRMs are not ideal due to the 
complexities of developing mobile applications and as a 
result inherent quality of smartphone apps are being 
compromised.  
 

Machine Learning as a suitable tool for software 
reliability prediction  
ML has the potential to offer an effective non-parametric 

technique to aid in software reliability prediction in mobile 
app development [24, 15, 21].   

A large number of ML algorithms offer potential solutions 
for the problem of app development reliability prediction. 
ML models have shown promising results for  predicting 
reliability from historical data, for example see: [2]. ML 
models are defined as data-driven learning techniques that 
train software and make generalised predictions from 
historical data [2, 12]. ML is an area of research that has the 
potential to produce a more robust approach towards 
improved app reliability.  For software fault prediction 
(SFP), modules or classes are classified into fault prone and 
not fault prone. The fault data and software metrics used for 
this classification are collected from previous projects. 
These can then be used to create SFP models. These models 
can be applied to software modules or classes which will 
then be classified into fault prone or not fault prone [20]. 
Imprecise, incorrect or uncertain data require the use of soft 
computing techniques to assist the extraction of useful data 
from real life situations, and an important component of soft 
computing is ML. Once again, ML techniques use 
estimation models such as decision trees and artificial neural 
networks to predict faulty modules or classes [20]. Software 
defect prediction models use software metrics to help 
develop reliable software by predicting defects early in the 
development cycle. However, these fail to capture aspects 
such as the uniqueness in software architecture, different 
function combinations, development team, and third party 
attributes. Such parametric models are not suited to 
predicting defects and analysing software. To address these 
complex issues, non-parametric techniques such as ML and 
computational intelligence may be used for software defect 
prediction [22].  This paper aims to determine from 
literature the ML algorithm that displays the highest 
percentage prediction accuracy and it adopts the standpoint 
that the application of this ML algorithm will contribute 
significantly towards the early prediction of unreliable apps. 
 

Methodology 
Content analysis [9, 34] was applied to examine 

and establish the ML algorithm with the highest percentage 
prediction accuracy for various studies. Content analysis 
allowed for a systematic literature review in which data was 
sifted through and analysed, and the results discussed. 
Majority of papers selected for this analysis contained 
results of recent studies between the years of  2015 and 
2018. A systematic literature review analysis was conducted 
in which each paper selected was analysed according to the 
content, datasets, and the different machine learning 
algorithms that were used in the study. Researchers also 
pointed out the algorithm of choice for the particular study 
in terms of prediction accuracy. These were noted and 
categorised. The algorithm that showed the overall highest 
prediction accuracy across all studies was the one selected 
as the most accurate machine learning algorithm for 
prediction for this study.  



 

Data and Findings 
[20] conducted research that involved the systematic review 
of ML techniques. These techniques were focused on 
software fault prediction. 64 primary studies and the 
following seven categories of machine learning techniques 
were identified. These included IEEE Xplore, 
ScienceDirect, ACM Digital library, Wiley Online, Google 
Scholar, SpringerLink and Web of Science. The seven 
categories of machine learning algorithms used for software 
fault prediction were Decision Trees, Bayesian Learners, 
Ensemble learners, Neural Networks, Support Vector 
Machines, Rule based learning and Evolutionary 
algorithms. After comparing the accuracy performance of 
the ML techniques for software fault prediction, Random 
Forest, which falls under the category of Ensemble learning, 
outperformed all the other ML models in all the studies, with 
a prediction accuracy of 83%.  In a similar study  by [5], 
they investigated ninety software fault prediction papers 
between the year 1990 and 2009 . Results showed that most 
studies used models based on ML techniques with Naive 
Bayes being the most robust ML algorithm for software 
fault prediction. [19] conducted an experiment comparing 
22 classifiers over 10 domain datasets from the NASA data 
repository. He proposed a framework for comparative 
software defect prediction experiments. 22 classifiers were 
selected and grouped into the various ML categories. The 
performance of these classifiers was then evaluated and 
results showed that Random Forest showed the best 
prediction accuracy of 84%. [30] used a QSOURCE too to 
analyse a sample of 5490 programs to help predict the 
quality of software developed at IBM RPG. A selection of 
machine learning algorithms was applied to the data 
obtained from this tool. The algorithms were evaluated and 
models were constructed with the most accurate model 
being Random Forest with a prediction accuracy of 96.4%. 
[21] used object oriented metrics and predicted a model to 
estimate fault proneness. They applied six ML methods to 
predict the models which were validated using Open Source 
software dataset. The data was developed in Java and 
consisted of 422 classes. A model of significant metrics for 
fault proneness was constructed and the six ML techniques 
were used to predict the best model to measure fault 
proneness. Random Forest and Bagging gave the best results 
when compared to other models. [11] applied Random 
Forest in five case studies using the NASA datasets to 

accurately predict fault prone modules in software 
development. The prediction accuracy for the proposed 
model and its performance was compared to other methods 
and algorithms. Random Forest achieved the highest overall 
prediction accuracy and also worked well in the large NASA 
datasets. [3] used an ML based approach for detecting non-
deterministic tests. They proposed the Decision Tree 
Algorithm and Random Forest algorithm to identify non-
deterministic tests from data. After evaluating the 
performance of the algorithms over data, Random Forest 
was proposed as the preferred algorithm. This preference 
was attributed to its high learning performance. [6] used 
nine classifiers which were examined against five NASA 
public datasets from the PROMISE repository. Predictive 
models were created and analysed and according to this 
study Random Forest provided the best performance 
predictor for large datasets whilst Naive Bayes showed to be 
the best predictor for small datasets. [16] used four datasets 
from the NASA repository and presented a combined 
approach for software defect prediction and the prediction 
of software bugs. A neural network classifier was applied 
and showed a prediction result of 97%. [22] combined 
genetic algorithm and deep neural network and introduced a 
hybrid approach for classification and software defect 
prediction.  The PROMISE dataset was used for the 
experimental study and comparative results show that the 
proposed approach performed better with prediction 
accuracies of 97%. [39] performed and empirical study of 
open source apps from the F-Droid repository to help predict 
the crashing releases of mobile applications. The proposed 
factors extracted from the collected releases were used to 
train a Naive Bayes classifier to predict whether a release 
will crash or not. This was then compared to Decision Tree 
(DT), K-Nearest Neighbour (kNN) and Random Forest 
(RF). In this study Naïve Bayes achieved the best 
performance for prediction of crash releases for mobile 
apps. (Hammouri et al., 2018) developed a model based on 
three supervised ML algorithms for bug prediction, to help 
predict future software faults based on historical data. These 
ML algorithms are Naive Bayes (NB), Decision Tree (DT) 
and Artificial Neural Networks (ANNs). Results show that 
the DT classifier showed the best prediction results as 
compared to the other classifiers with an accuracy of 99.6%.  

 

TABLE 1 – A TABULATED SUMMARY OF FINDINGS 

 

 

 

ML ALGORITHM AUTHOR(S) ACCURACY 
RATE 

%  OF STUDIES WITH 
HIGHEST ACCURACY 

Random Forest              [20]; [19]; [30]; [21]; [11]; [3]; [6] 85.2% 
 

58.3% 

Neural Network  
Classifier  

[16]; [22] 97% 17% 

Naive Bayes [39]; [5] 80% 17% 



 

Summary of Findings 

In summary, the results of the literature analysis 
position Random Forest as the most suitable ML algorithm for 
software reliability prediction based on its prediction 
accuracy.  58.3% of studies reveal the highest prediction 
accuracy of this algorithm when applied to various software 
datasets with an overall average prediction accuracy of 
85.16%.  This is followed by the neural network classifier 
selected by 17% of authors with an average prediction 
accuracy of 97%. In all studies analysed here, neural networks 
are proven to work well when combined with another scheme 
or approach for reliability prediction.  Based on the findings 
above it can be seen that Random forest out performs other 
machine learning algorithms for software reliability 
prediction. Random forest is a good candidate for software 
reliability prediction, especially for large-scale systems 
because it is reported to be consistently accurate when 
compared with current classification algorithms.  

Conclusion 
This paper applied the concept of content analysis 

which allowed for a systematic review of various studies in 
literature in the area of software development to establish the 
ML algorithm that produces the highest prediction accuracy 
when applied to software reliability prediction. Literature was 
analysed and assessed and the algorithm that showed the 
highest prediction accuracy across all the studies analysed was 
Random Forest with an overall prediction accuracy of 
85.16%. Random Forest works well with larger datasets with 
higher classification accuracy when compared to other 
algorithms.  
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Abstract — This paper assesses the factors influencing 

outsourcing decisions in the Mauritian Financial Sector. Four 
constructs of the attitudinal model of outsourcing (namely 
benefits, risks, roadblocks and criticality of outsourcing) were 
used to design a questionnaire that was administered among 122 
managers using a survey method. Factor analysis was used to 
validate the constructs that measured the factors. Findings 
showed that the influence of perceived benefits, perceived 
roadblocks and perceived criticality on the attitudes of 
managers were strong and statistically significant. On the other 
hand, the impact of perceived risks on manager’s attitude was 
found to be weak. The research provides interesting practical 
insight for outsourcing vendors, who could review their service 
strategy and proposals to meet the clients’ needs and 
expectations. This study, being first in its kind in Mauritius, 
contributes to the understanding of the factors influencing 
management’s attitude towards outsourcing in the Mauritian 
financial sector. The present study also contributes to the 
ongoing research on outsourcing which has apparently received 
more attention from developed economies while the African 
continent seems to be disproportionately represented. 
Moreover, unlike previous studies that focused primarily on the 
IT/IS outsourcing, this study also explores the outsourcing of 
back office business activities.   

Keywords — Outsourcing, Financial Sector, Attitudinal model 
of outsourcing, Outsourcing strategy 

Introduction 
The economic crisis which debuted in 2008 has had serious 

economic impact on the financial sector of many countries 
around the world. While in some cases, the public sector has 
injected funds into the credit system to avoid the collapse of 
the financial sector, in others, financial entities have joined 
their forces through mergers and acquisition to mitigate the 
unstable conditions of the sector [1]. The aftermath of the 
financial crisis presents new challenges to this sector both 
from the regulator that is imposing an increasing number of 
regulations and the clients who fear of losing their 
investment. Coupled with these challenges, the financial 
sector is also faced with strong competition as well as the 
need to remain up to date with information technologies. To 
[2], financial institutions are more than ever experiencing the 
need to shift towards cost optimisation as management of 
operations are becoming increasingly expensive. In this 
regard, outsourcing emerged as one of the innovative 
strategies that firms are currently applying to achieve cost-
efficiency. Outsourcing which is defined [3] as “the process 
of delegating a company’s business process to third parties or 
external agencies, leveraging benefits ranging from possible 

low-cost labour and improved quality to product and service 
innovation”, is being extensively used by many firms 
globally. According to [4], outsourcing has, over the last four 
decades, been trending among organisations across various 
industries. The prediction is that outsourcing will continue 
growing even after the end of the fiscal crisis [5]. In 2017, 
Research Starters presents the global industry outsourcing as 
a growing segment of the global economy with a net worth 
estimated at $507 billion in 2014. The application of 
outsourcing in various industries ranges from basic 
information systems to more complex outsourcing, involving 
outsourcing of strategic functions. Outsourcing in the 
financial sector is not a new phenomenon as the first 
outsourcing contract in this sector can be traced back to the 
1980s [1]. However, according to [2], the financial sector has 
over the years been under constant pressure to use 
outsourcing as a strategy to drive down operating costs. Other 
reasons for using outsourcing include the need to supplement 
internal resources, to address skill gaps and to strengthen core 
business processes. In terms of outsourcing operations in the 
finance sector, client relationship management and 
Information Technology (IT) processes initially made up 
most of the large-scale outsourcing. However, more recently, 
it has been seen that an increasing number of financial 
institutions have started using specialist service providers for 
both critical services and support functions, ranging from 
compliance and audit to other critical day-to-day activities. 

Over the years, the growing use of outsourcing captured 
the interest and attention of many practitioners and 
academics. However, while most of the present studies 
emphasized primarily on the outsourcing of Information 
Technology Outsourcing (ITO) across different industries 
[6], not many research works have concentrated generally on 
the financial sector [1]. Moreover, most of the existing 
research on this topic has been carried out in developed 
Western countries and Asian countries such as India, 
Malaysia, whilst the African continent has been 
disproportionately represented. 

Background of the study 
The Mauritian financial sector has also been subject to 

intense global competition, not only among banks but also 
between non-bank financial intermediaries [7]. All financial 
firms aim at larger market share and high profits. The 
outsourcing of non-core business processes in the banking 
and asset management industry to control costs has been 
accentuated following the financial crisis. Among the 
solutions sought to achieve their competitive objectives, 
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banking and non-banking companies in Mauritius are starting 
to divest their non-core businesses to external service 
providers, thus allowing them to focus on their customers and 
offer better and higher quality products and services. 
However, outsourcing decisions can often be challenging [8] 
and have long term business impact. While the Government 
of Mauritius has created favourable conditions for the 
financial sector flourish, it has also set up various frameworks 
to regulate their activities. Indeed, the financial sector in 
Mauritius is highly regulated such that managers should be 
very careful when opting for outsourcing as a strategy. This 
is so because businesses are never too safe from the failures 
in their outsourcing engagements thus resulting in large 
number of outsourcing disappointments and severe 
consequences for the firm [9]. It is therefore imperative to 
recognise and understand the key factors influencing the 
adoption of outsourcing among firms in the Mauritian 
Financial Sector. To the best of the authors’ knowledge, no 
studies have been carried out to address the issues specific to 
the outsourcing activities among operators of the financial 
sector in Mauritius. 

 Against this backdrop, this present study is an attempt to 
enlighten one’s comprehension of the factors influencing the 
implementation of outsourcing among operators of the 
financial sector in Mauritius. In doing so, it contributes to the 
empirical literature in the outsourcing field. It also provides 
an adequate evidence base for any subsequent development 
and implementation of outsourcing strategies by the financial 
operators. Furthermore, financial professionals from other 
countries sharing similar characteristics as Mauritius can use 
the findings of this study for outsourcing decisions. 

Literature Review 
Outsourcing can be described as the process of delegating 

a company’s business process to third parties or external 
agencies, leveraging benefits ranging from possible low-cost 
labour and improved quality to product and service 
innovation [10]. To [11], outsourcing is a management 
approach that allows delegation of operational responsibility 
for previously internally performed processes or services, to 
an external party. According to [12], the nature of 
outsourcing has evolved over time. For example, in the past, 
only non-critical processes like transport and cleaning 
services were outsourced while in the 1990’s, firms started 
delegating non-core processes, while keeping those that give 
the organisation a unique competitive advantage [11].  

Factors driving the adoption of outsourcing 
a) Perceived Benefits – Perceived benefits associated to 

outsourcing has been identified as one of the factors 
influencing the adoption of outsourcing. Existing literature 
classifies the perceived benefits into three namely economic, 
strategic and technological [13]. Reference [7] and [14] 
identify the economic benefits as being the most important one 
in influencing of outsourcing decisions. Outsourcing to third-
party vendors, gives companies the potential to transform their 
fixed costs commitments (rent, salaries, infrastructure) into 
variable costs (dependent on performance of vendor) linked 
with predefined deliverables which can significantly reduce 
the need for capital to handle operating expenses and overhead 
[14], [15], [16]. Third party external vendors may also reduce 
their prices resulting from the economies of scale. 

Adoption of outsourcing is also influenced by the strategic 
benefits derived from it. Reference [5], [17] and [18] assess 
the strategic benefits of outsourcing in terms of the time, 
resources and energies that management can allocate to their 
core competencies. The strategic benefit of outsourcing has 
been identified as the second most important driver of 
outsourcing [10]. By giving vendors the responsibility to 
handle non-core activities like the daily downstream 
operations, infrastructure and people, management have 
more time to focus on the core offerings of the organisation. 
Another factor influencing outsourcing decision is the 
technological benefits that firms benefit from specialist 
vendors. According to [19], tools, larger pool of talented 
resources, capabilities and knowledge possessed by specialist 
vendors allow firms to deliver improvised and better-quality 
services to their customers [19], [42]. In a similar vein, [20] 
concluded that outsourcing gives organisations quick and 
continuous access to specialised resources. 

It can thus be hypothesized that: 
 
H1: There is a direct and positive influence of perceived 
benefits of outsourcing on management’s attitude towards 
outsourcing in Mauritian financial institutions. 

b) Perceived Risks – Another factor influencing the 
adoption of outsourcing is the perceived level of risks. 
Reference [21], define risk as the outcome variation and loss 
potential which can be divided into loss magnitude and loss 
probability. Although there are numerous benefits associated 
with outsourcing, one can never be sure of the outcome of 
contracting out business processes. Several researches have 
pointed out that contracting out business processes to external 
vendors tend to have a higher risk than doing same using in-
house resources [22]. According to [23], those risks may be 
classified into three namely data exposure risks, management 
risks and performance risks. Data exposure risks are defined 
in terms of the data security and confidentiality that may be 
compromised by allowing vendor staffs to encounter such data 
[23]. Management risks refer to the challenges faced by 
management in monitoring and establishing contractual terms 
and conditions of an engagement between the parties. 
According to the Global Simplicity Index (2016), unnecessary 
management complexity related to outsourcing cost 
corporates more than $1 billion on average. For example, [24] 
argue that management’s inability to draft Service Level 
Agreements leads to a lack of proactivity and sometimes 
unwillingness of the vendors to attend to possible problems 
and meeting deadlines. Performance risks represent the 
potential loss of control over the process when a firm depend 
heavily on the vendors [25]. According to [26], at the 
beginning of an engagement, vendors often tend to perform 
better in an attempt to make a good first impression, hence 
overstating the benefits of contracting out services. Such 
vendor behaviour, if not managed correctly, can lead to poor 
service delivery and failing to realise the expected benefits of 
the agreement. The second hypothesis of this study is as 
follows:  
 
H2: There is a direct and negative influence of perceived 
risks of outsourcing on the management’s attitude towards 
outsourcing in Mauritian financial institutions. 



 

c) Roadblocks - Roadblocks are features which are risks 
or the operational challenges not directly associated to 
outsourcing [5]. The impact of these ‘roadblocks’ vary from 
country to country and can be different for each sector in 
which the outsourcing is being implemented. They can 
obstruct the outsourcing process or stop the management from 
realizing most of the potential synergies, despite being fully 
aware of the risks and benefits. A roadblock can arise due to 
lack of knowledge, experience or preparedness from the 
management to do a critical task. For example, [24] found that 
the absence of a matured vendor market in the financial sector 
significantly hinders outsourcing projects in Nigeria. 
Moreover, as firms differ in size, scale and scope of operations 
[27], it becomes difficult to estimate the benefits of 
outsourcing. Another example of roadblock affecting the 
adoption of outsourcing in the financial sector is the regulatory 
and policy limitation. As financial sector across the globe is 
tightly regulated, financial corporates are bound to take all 
necessary measures to ensure that procedures set in place by 
the regulator are strictly followed. According to [28], 
noncompliance of any legal or regulatory requirements by the 
vendor may result into serious reputational or financial loss 
for banks. Furthermore, lack of infrastructure as well as 
inflexible internal policies, procedures and processes are also 
considered as serious roadblocks for the adoption of 
outsourcing and new and innovative business practices. 
Employee’s resistance to outsourcing decisions also 
represents a serious roadblock to the adoption of outsourcing 
in the financial sector [29], [30]. For example, employees may 
be unwilling to cooperate with the service provider and resist 
the outsourcing process if they are directly concerned by the 
changes. The third hypothesis of this study is as follows: 
 
H3: There is a direct and negative influence of perceived 
roadblocks on the management’s attitude towards 
outsourcing in Mauritian financial institutions 

 
d) Criticality of Outsourcing - The adoption of 

outsourcing in the financial sector depends to a large extent on 
the how senior management consider outsourcing as a highly 
critical strategic decision [4]. Outsourcing can give 
organisations significant competitive advantages when it is 
properly planned, implemented and managed by top 
management [31]. A study by [5] revealed that perceived 
criticality has a positive influence on the outsourcing 
decisions by operators of the Indian banking sector. The fourth 
hypothesis of this study reads as follows: 
 
H4: There is a direct and positive influence of perceived 
criticality of outsourcing on the management’s attitude 
towards outsourcing in Mauritian financial institutions. 

Proposed conceptual model 
 
To attain the objectives of the study, the four hypotheses 
making up the attitudinal model of outsourcing (Figure 1) will 
be tested. The framework had previously been used in similar 
studies by [5] and [32], in the Indian and German banking 
sectors respectively, to investigate whether the four constructs 

(perceived risks, perceived benefits, perceived criticality and 
perceived roadblocks to outsourcing) had significant influence 
on the decision to outsource IT processes. 

Methodology 
To achieve the research objectives, this quantitative study 

utilized the survey questionnaire as the main instrument for 
data collection. Based on existing literature and the feedback 
from bank managers, we developed a self-completion and 
well-structured questionnaire which was pilot tested using 10 
respondents, consisting of bank employees and MBA 
students from the university. 

 
Figure 1 - Proposed conceptual model for the study 

Based on the results of the pilot test, some items were 
reviewed to improve face and content validity as well as 
reliability. Table I shows the results of the scale reliability 
test. Three constructs had a value greater than 0.7. This 
indicates that the research instrument had good internal 
consistency and it was considered as a reliable instrument 
[33].  

The sample selection for the study was based on the multi-
level stratified sampling method. As at 2015, there was a total 
of 46 companies listed as members of the Global Finance 
Mauritius, including commercial banks, management 
companies as well as other companies in the field of 
Accounting, Auditing, Legal Services and International 
Corporates. Out of the listed companies, only 42 had 
responded positively to participate in the survey.  

The sample size was determined using the Slovin formula 
[44], with a level of precision, e = 0.10 for a confidence level 
of 90%. Using the expression, a required sample size of 30 
companies was selected randomly from the population. To 
cover a wide range of decision makers, the convenience 
sampling method was used to select five stakeholders from 



 

the three broad levels of management (senior management, 
middle management and junior management) of each 
selected company. The final version of the questionnaire was 
distributed to a total of 150 randomly selected respondents, 
whose participation in the survey was completely voluntary. 
The completed questionnaires were then verified and checked 
to identify any blank or irrelevant answers. Out of the 122 
responses (81.3%) received, all were considered complete 
and appropriate for analysis. Before proceeding with the data 
entry into the SPSS software for further processing and 
analysis, the answers were coded by assigning values to them. 

TABLE I.  RESULTS OF SCALE RELIABILITY TEST 

Construct No. of 
Items 

Overall 
Mean 

Cronbach’s 
Alpha 

Cronbach’s 
Alpha 
(Standardised)a 

Perceived 
Benefits 11 2.44 0.867 0.867 

Perceived 
Risks 8 2.57 0.756 0.758 

Perceived 
Roadblocks 5 2.60 0.785 0.789 

Perceived 
Criticality 1 1.91 n/a n/a 

Attitude 
towards 
Outsourcing 

3 2.79 0.816 0.815 

a: There are negligible differences between the Cronbach’s alpha and the standardized 

Research Instrument 

To operationalise the study’s constructs, we used items 
that have been validated in previous research to ensure 
content validity (Refer to Table II). Content validity was also 
enhanced by the pilot test. A 5-point Likert scale ranging 
from 1 as strongly agree to 5 as strongly disagree has been 
used for the measurement. 

TABLE II.  SUMMARY OF THE CONSTRUCTS AND MEASUREMENT 
DESCRIPTION 

Construct No. of 
Items 

Measurement Description Reference 

Perceived 
Benefits 

11 The influence of perceived 
benefits on management’s 
attitude towards outsourcing 
decision making 

[5], [14], 
[32] 

Perceived 
Risks 

8 The influence of perceived risks 
on management’s attitude 
towards outsourcing decision 
making 

[5], [14], 
[32], [41] 

Perceived 
Roadblocks 

5 The influence of perceived 
roadblocks on management’s 
attitude towards outsourcing 
decision making 

[5], [24], 
[27], [29], 
[30] 

Perceived 
Criticality 

1 The influence of perceived 
criticality on management’s 
attitude towards outsourcing 
decision making 

[4], [5] 

Total 25   
Source: (Adapted partly from [12]) 

Method of analysis 
Analysis of the data obtained from the survey was carried 

out using the Statistical Package for Social Science (SPSS) 
version 23.0 for Windows. Frequencies, means and standard 
deviations were used to present the profile of the survey 
respondents. Principal Component Analysis (PCA) was run to 

identify the key factor components of perceived benefits, 
perceived risks and perceived roadblocks and their relative 
strengths towards influencing attitude towards outsourcing. 
The Shapiro-Wilk test was used to test the normality of the 
data for each of the variables. A Multiple regression analysis 
was run to test the four hypotheses and overall fit of the model 
at a statistically significant level. 

 

Presentation of Findings 
Respondent’s Profile 
Gender – Majority of the respondents (55%) were female and 
30% were male. 
Age Group – 11.5% of the respondents were between the age 
of 18 and 25 years, 25.4 % were between 26 to 35 years, 26.2 
% were in the range 36-45, 22.1% were between 45-55 and 
14.8% were above 25 years. 
Job Position level – Most of the respondents (46.7%) were at 
middle-management level in their respective companies. 20.5 
% held a senior management position, 22.1% worked at junior 
management and the remaining 10.7% did not hold a 
management position. 
The ratio senior-management: middle-management: junior-
management is approximately 1: 2.3: 1.7. 
Frequency of involvement in outsourcing decisions – 82 % 
of the respondents were involved at some point in the 
outsourcing decision-making process, out of which at least 
33.6% were involved occasionally. 

Criticality of Outsourcing 
107 respondents (87.7%) confirmed that their 

organisations were engaged in outsourcing. 90.2% of the 
respondents confirmed that at least one previously internal 
function was being outsourced to an external service provider. 
In 50% of the cases, more than 2 business activities were being 
outsourced to third party vendors. 

As per Table III, 75.4% of the respondents considered the 
adoption of outsourcing to be very critical (39.3%) or critical 
(36.1%). This mean score (1.91) therefore confirms that a high 
degree of criticality towards outsourcing has been observed 
among the decision makers. 

Attitude towards Outsourcing 
Three indicators were used to measure the attitude of the 

respondents towards outsourcing (as presented in Table IV). 
Based on the figures, it can be deduced that most of the 

respondents generally agree to the use of outsourcing as a 
management strategy. 

Construct 1 – Perceived Benefits of Outsourcing 
A confirmatory factor analysis was carried out for the 

perceived benefits of outsourcing, using the Principal 
Component extraction method. The results are presented at 
Table V. The results of the analysis (Table VIII) reveal that 
the eleven construct indicators confirm to three principal 
factor components, defined as per the below headings: 

Factor 1 – access to specialized resources and 
technologies (rotated sum of squared loadings = 26.30%) 

Factor 2 – improved business and management 
intelligence (rotated sum of squared loadings = 22.66%) 

Factor 3 – quality and cost-related benefits (rotated sum 
of squared loadings = 16.76%) 



 

TABLE III.  PERCENTAGE SCORES, MEAN AND STANDARD DEVIATION FOR DEGREE OF CRITICALITY 

Degree of Criticality Percentage of Respondents Mean Standard 
Deviation Very 

Critical 
Critical Neutral Not so 

critical 
Not at all 
critical 

Likert’s Scale Score 1 2 3 4 5   

Please indicate your 'degree of criticality' for 
adopting outsourcing as a business practice 
for your organisation. 

39.3 36.1 18.9 5.7 0.0 1.91 0.900 

TABLE IV.  PERCENTAGE SCORES, MEAN AND STANDARD DEVIATION OF ITEMS MEASURING ATTITUDE TOWARDS OUTSOURCING 

Attitude Items Percentage of Respondents Mean Standard 
Deviation Strongly 

Agree 
Agree Neutral Disagree Strongly 

Disagree 
Likert’s Scale Score 1 2 3 4 5   

I believe outsourcing is an important 
management strategy 

9.8 57.4 27.9 4.9 0.0 2.28 0.707 

I will adopt outsourcing as a strategy at my 
workplace 

0.8 50.8 28.7 18.9 0.8 2.68 0.816 

I will recommend my colleagues to use 
outsourcing as a strategy at their workplaces 

0.0 31.1 50.8 15.6 2.5 2.89 0.748 

TABLE V.  FACTOR ANALYSIS FOR PERCEIVED BENEFITS OF OUTSOURCING 

TABLE VI.  FACTOR ANALYSIS FOR PERCEIVED RISKS OF OUTSOURCING 

Total Variance Explained 
Perceived 

Risks 
Indicators 

Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings 

Total Variance 
(%) 

Cumulative 
(%) 

Total Variance 
(%) 

Cumulative 
(%) 

Total Variance 
(%) 

Cumulative (%) 

1 3.008 37.594 37.594 3.008 37.594 37.594 2.123 26.532 26.532 

2 1.318 16.477 54.071 1.318 16.477 54.071 1.850 23.127 49.658 

3 1.104 13.804 67.876 1.104 13.804 67.876 1.457 18.218 67.876 

4 .705 8.811 76.687             

5 .662 8.281 84.968             

6 .547 6.832 91.800             

7 .417 5.211 97.011             

8 .239 2.989 100.000             

Extraction Method: Principal Component Analysis. 
 

Total Variance Explained 

Perceived 
Benefits 

Indicators 

Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings 

Total Variance % Cumulative % Total Variance % Cumulative % Total Variance % Cumulative % 

1 4.835 43.956 43.956 4.835 43.956 43.956 2.892 26.295 26.295 

2 1.430 12.999 56.954 1.430 12.999 56.954 2.493 22.663 48.958 

3 .964 8.760 65.714 .964 8.760 65.714 1.843 16.756 65.714 

4 .929 8.445 74.159             

5 .734 6.670 80.829             

6 .569 5.173 86.002             

7 .474 4.313 90.315             

8 .432 3.924 94.239             

9 .304 2.764 97.003             

10 .210 1.907 98.910             

11 .120 1.090 100.000             

Extraction Method: Principal Component Analysis. 



 

 

TABLE VII.  FACTOR ANALYSIS FOR PERCEIVED ROADBLOCKS TO OUTSOURCING 

Total Variance Explained 

Perceived 
Roadblocks 
Indicators 

Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings 

Total Variance 
(%) 

Cumulative 
(%) 

Total Variance 
(%) 

Cumulative 
(%) 

Total Variance 
(%) 

Cumulative 
(%) 

1 2.720 54.408 54.408 2.720 54.408 54.408 1.942 38.834 38.834 

2 .806 16.114 70.522 .806 16.114 70.522 1.584 31.688 70.522 

3 .649 12.979 83.501             

4 .472 9.444 92.945             

5 .353 7.055 100.000             
Extraction Method: Principal Component Analysis. 

 
Seven out of the eleven indicators of perceived benefits 

displayed high factor loadings of more than 0.70, indicating 
that managers have the perception that these benefits are likely 
to be delivered through outsourcing. Cross loading has been 
detected in two of the construct indicators. For one of these 
indicators, there is a gap of more than 0.2 between the primary 
and the cross loading. It is to be noted that the face validity of 
the indicator having a gap smaller than 0.20 is strong, meaning 
that the cross loading has no effect on the factor interpretation. 

TABLE VIII.  FACTOR LOADINGS FOR CONSTRUCT 1 (PERCEIVED 
BENEFITS OF OUTSOURCING) INDICATORS 

Rotated Component Matrixa 

Indicators of Perceived Benefits Factor Component Overall 
Rank 1 2 3 

Achieve better focus on core 
competencies 

.595 
  

10 

Access to new and updated 
technologies on a continuous 
basis 

.833 
  

3 

Access to new capabilities and 
skill sets 

.884 
  

2 

Process improvement 
(restructuring and process 
standardization) 

.793 
  

6 

Introduction of new products 
/services (with quick time-to-
market) 

 
.829 

 
4 

Management convenience 
 

.777 
 

7 

Improved business intelligence 
 

.890 
 

1 

Overall cost reduction .377* 
 

.606 9 

Improved operational efficiency 
 

.361* .448 11 

Improved customer service 
  

.615 8 

Cost shifting - from 'fixed costs' 
to 'variable costs' 

  
.803 5 

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser 
Normalization; a. Rotation converged in 5 iterations. 
Note *: negligible cross-loadings 

1. Access to specialised resources and technologies 
2. Business and management intelligence 
3. Quality and cost-related benefits 

 

Construct 2 – Perceived Risks of Outsourcing 
The eight indicators identified for perceived benefits of 

outsourcing were run through the confirmatory factor analysis 
which revealed that the construct indicators confirm to three 
key factor components, defined as follows: 

 
Factor 1 – Vendor related risks (rotated sum of squared 

loadings = 26.53%) 
 

Factor 2 – Policies and management related risks (rotated sum 
of squared loadings = 23.13%) 

Factor 3 – Data related risks (rotated sum of squared loadings 
= 18.22%). 

Cumulatively, the three factor components of perceived 
risks accounts for 67.88% of the variance (Table VI refers). 

The results of the factor analysis also show that data risks, 
like security (loading = 0.784) and confidentiality (loading = 
0.843) as well as potential for loss of process control (loading 
= 0.850) and legal / regulatory risks (loading = 0.780) have a 
significant contribution on the managers’ perception of risks 
when considering outsourcing. On the other hand, it can be 
deduced that the complexity in vendor relationship 
management (loading = 0.672) and overall reliance on 
vendors (loading = 0.660) do not contribute highly and hence 
have a relatively weak impact on the managers’ view of 
perceived risks. 

 

Construct 3 – Perceived Roadblocks to Outsourcing 
The confirmatory factor analysis performed for the 

identified perceived roadblocks of outsourcing (Table VII) 
shows that the five indicators of the construct confirm to two 
major factors components, explaining around 70.52% of the 
variance (cumulative rotated sum of square loadings = 
70.52%), with the definitions as per below: 

Factor 1 – environmental roadblocks (rotated sum of squared 
loadings = 38.83%) 

Factor 2 – organisational roadblocks (rotated sum of squared 
loadings = 31.68%) 

All five indicators constituting the construct have 
displayed high loadings (> 0.70), showing the considerable 
impact of these roadblocks on the perception of decision 
makers considering outsourcing. Remarkably, the greatest 
contribution to this construct is shown by the resistance from 
employees (loading = 0.903), indicating that it is a serious 



 

challenge to outsourcing. The remaining indicators; 
“infrastructure inadequacy” (loading = 0.800), “regulatory 
and policy restriction” (loading = 0.779), “size and scale of 
operations” (loading = 0.756) and the “absence of matured 
vendor market” (loading = 0.744) show generally high and 
therefore significant influence to the overall perception of 
roadblocks. 

Regression Analysis 
The validity and predictability of the proposed attitudinal 

model towards outsourcing was tested using a stepwise linear 
regression method to regress the multiple variables in the 
model. The dependent variable for this model is defined as the 
“attitude towards outsourcing decisions”, while the 
independent variables are the four constructs; “perceived 
benefits”, “perceived risks”, “perceived roadblocks” and 
“perceived criticality”. The Kolmogorov-Smirnov (K-S) and 
Shapiro-Wilk tests used to test for normality of data. The 
results of the normality tests are presented at Table XI. 

Results show Perceived Benefits (0.069), Perceived Risks 
(0.132) and Perceived Roadblocks (0.057) are normally 
distributed, while the remaining two variables are not. 
Therefore, parametric procedures can be used even if the data 
for the Perceived Criticality and Attitude variables is not 
normally distributed [34]. Table XI summarizes the Pearson 
correlation coefficients for the four constructs. 

The results show that Perceived Criticality has a strong 
and positive influence, while Perceived Benefit has a positive 
but weak influence on the decision makers’ attitude towards 
outsourcing. It is also revealed that both Perceived 
Roadblocks and Perceived Risks have a weak negative impact 
on outsourcing decision-making attitude. While the direction 
of the influence confirms the findings identified through 
literature, the strengths of the constructs are relatively 
inconsistent with theoretical underpinning established during 
the literature review. The test results also reveal that the 
correlation for perceived benefit, perceived roadblocks and 
perceived criticality are statistically significant (P < 0.001) 
while that of perceived risks is insignificant (P = 0.149). 

TABLE IX.  FACTOR LOADINGS FOR CONSTRUCT 2 (PERCEIVED RISKS 
OF OUTSOURCING) INDICATORS 

Rotated Component Matrix a 

Indicators of Perceived Risks Factor Components Overall 
Rank 1 2 3 

Overall reliance on vendors .660   8 

Increased management complexities .868   1 

Unable to realize expected 
deliverables/ benefits 

.853   2 

Losing process control  .850  3 

Regulatory violations and legal 
obligations 

 .780  6 

Complexity in vendor relationship 
management 

 .672  7 

Data security   .784 5 

Data confidentiality   .843 4 

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser 
Normalization, a. Rotation converged in 4 iterations. 

1. Vendor-related risks 
2. Policy and management risks 
3. Data-related risks 

 

TABLE X.  FACTOR ANALYSIS FOR PERCEIVED ROADBLOCKS TO 
OUTSOURCING 

Rotated Component Matrix a  
Perceived Roadblocks Factor Components Overall 

Rank 1 2 
Infrastructure inadequacy .800  2 
Regulatory and policy restriction .779  3 
Absence of matured vendor market .744  5 
Resistance from Employees  .903 1 
Size and scale of the operations / 
organisation 

 .756 4 

Notes: Extraction Method: Principal Component Analysis. Rotation Method: Varimax with 
Kaiser Normalization.  Rotation converged in 3 iterations 

1. Environmental roadblocks 
2. Organisational roadblocks 

TABLE XI.  NORMALITY TEST FOR THE VARIABLES 

Tests of Normality 

 Variables Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 
Perceived 
Benefits 

.080 122 .052 .979 122 .069 

Perceived 
Risks 

.079 122 .062 .983 122 .132 

Perceived 
Roadblocks 

.095 122 .050 .955 122 .057 

Perceived 
Criticality 

.237 122 .000 .826 122 .000 

Attitude .187 122 .000 .897 122 .000 
a. Lilliefors Significance Correction 

 

Interpretation of the standardized β-coefficients (Table 
XIII) shows that the perceived criticality (β = 0.639) and 
perceived benefits (β = 0.418) have a strong and positive 
influence on the attitude of decision makers’ while the 
perceived roadblocks (β = - 0.395) have a strong and negative 
influence. Interestingly, the results reveal that perceived risks 
(β = - 0.261) have a negative but weak influence on the 
managerial decision-making attitude. Table XIII also reveals 
that the relationships between the dependent and independent 
variables are statistically significant (P-value < 0.001). The 
collinearity statistics indicates that the VIF (Variance Inflation 
Factors) are less than 10 and the Tolerances greater than 0.30, 
meaning that there are no multicollinearity issues between the 
independent variables [35]; hence meeting the second 
condition for using the stepwise linear regression method.  

TABLE XII.  DESCRIPTIVE STATISTICS (MEAN, STANDARD DEVIATION, 
PEARSON’S CORRELATION AND SIGNIFICANCE VALUE OF THE CONSTRUCTS 
MAKING UP THE MODEL OF ATTITUDE TOWARDS OUTSOURCING DECISIONS 

Model Mean Standard 
Deviation 

Pearson 
correlation 
coefficients 

p-value 
(one-tailed) 

Perceived 
Benefits 

2.4441 0.67639 0.219 .008 



 

Perceived 
Risks 

2.5727 0.63552 -0.095 .149 

Perceived 
Roadblocks 

2.5951 0.68295 -0.233 .005 

Perceived 
Criticality 

1.9098 0.89999 0.604 .000 



 

TABLE XIII.  BETA COEFFICIENTS FOR THE MODEL OF ATTITUDE TOWARDS OUTSOURCING DECISIONS 

Model (4) Unstandardized 
Coefficients 

Standardized 
Coefficients 

t - value p-value Collinearity Statistics 

B SE β Tolerance VIF 

(Constant) 2.561 0.224 - 11.409 .000 - - 

Perceived Criticality 0.514 0.048 0.639 10.642 .000 0.963 1.039 

Perceived Roadblocks -0.418 0.070 -0.395 -5.947 .000 0.788 1.268 

Perceived Benefits 0.447 0.074 0.418 6.051 .000 0.727 1.375 

Perceived Risks -0.297 0.075 -0.261 -3.942 .000 0.794 1.259 
Dependent Variable: Attitude    

TABLE XIV.  PREDICTABILITY OF THE MODEL 

Model Summary e 
Model R R Square Adjusted R 

Square 
Std. Error of 
the Estimate 

Change Statistics Durbin-
Watson R Square 

Change 
F Change df1 df2 Sig. F 

Change 
1 .604a .365 .360 .57942 .365 69.022 1 120 .000  
2 .671b .451 .441 .54132 .085 18.483 1 119 .000  
3 .735c .540 .528 .49731 .090 22.998 1 118 .000  
4 .771d .594 .580 .46924 .054 15.537 1 117 .000 1.763 

a. Predictors: (Constant), Perceived Criticality 
b. Predictors: (Constant), Perceived Criticality, Perceived Roadblocks 
c. Predictors: (Constant), Perceived Criticality, Perceived Roadblocks, Perceived Benefits 
d. Predictors: (Constant), Perceived Criticality, Perceived Roadblocks, Perceived Benefits, Perceived Risks 
e. Dependent Variable: Attitude 

 

Table XIV summarizes the results from the stepwise 
linear regression performed on the attitudinal model of 
outsourcing. It can be deduced that 59.4% (R2 = 0.594) of 
the variance in the management attitude towards 
outsourcing is explained by the four independent variables, 
namely perceived criticality – having the highest impact, 
perceived roadblocks, perceived benefits and perceived risk 
– having the lowest contribution. The ANOVA results for 
the model also indicates a high strength of the regression 
model (F-value = 42.80; P-value = 0.000). It can therefore 
be inferred that the overall fit of the attitudinal model of 
outsourcing is high and statistically significant. Hence, H0 
is rejected.  

Discussion of the Findings 
Perceived Benefits of Outsourcing 
H1: There is a direct and positive relationship between 
perceived benefits of outsourcing and the management’s 
attitude towards outsourcing. 

The first hypothesis for this study (H1) proposed that 
there is there is a direct positive influence of perceived 
benefits on the attitude of managers towards outsourcing. It 
is evident from the results that the higher management in the 
Mauritian Financial Sector are positively influenced by their 
perception that outsourcing business processes will allow 
them to improve their business intelligence, gain access to 
latest and updated technologies and gain access to better 
resources and skill sets.  Indeed, these have been found to 
be the most influential benefits of outsourcing. It is also 
obvious that benefit indicators like the ability to introduce 
new products and service, shifting fixed costs to variable 
costs and the potential for process improvement play a 

significant role in the perception of managers towards the 
outsourcing benefits. 

The fact that managers seek for improved business 
intelligence and access to technologies, skills and resources 
is interesting but unsurprising insight coming out of this 
research. The potential outsourcing benefits of business 
intelligence knowledge and management are often the 
underlying motivations for worldwide outsourcing. It 
supports the claim from previous studies [22], [36], stating 
that organisations from developing economies have 
incentives to acquire resources and competencies allowing 
them to introduce better value-adding mechanisms to their 
businesses. Most of the outsourcing engagements in 
progressive and developed countries are often motivated by 
the prospects of such advanced advantages of outsourcing. 
This demonstrates the level of maturity of financial 
organisations in Mauritius, playing their role in the 
Mauritian Government’s vision to position the country as a 
financial and knowledge hub. Mauritian financial firms 
have been able to identify the role of skilled personnel and 
technological innovation needed to meet their clients’ 
needs; thereby considering outsourcing as a viable way to 
get access to them. 

Interestingly, these results are in some parts different 
from the outcome of similar studies carried out in the Indian 
[5] and German [32] banking sectors. While, in all three 
contexts, the results contradict the popular worldwide belief 
that organisations resort to outsourcing practices mostly for 
cost-related advantages [37], in the Mauritian financial 
sector, the cost related benefits and the focus on core 
competencies have been found to be the least influential 
ones. It can therefore be argued that despite outsourcing 



 

being a relatively new management strategy in the island, 
the managers in the Mauritian financial sector are aware of 
the learnings from the global outsourcing phenomenon [5]. 
A second potential cause for this perception, is the relative 
size of the organisations and their operations, as compared 
to those in developed countries. Geographically, Mauritius 
is a small island. The low volume and scope of potential 
business activities to be outsourced, coupled with the low 
staff and operation cost in the country, means that the 
potential for cost saving through outsourcing does not 
present a major cost reduction avenue for companies. With 
Mauritius already being an offshoring destination, there is 
also the component of lack of cost arbitrage to be taken into 
consideration as most of the companies opt for onshore 
outsourcing. Here, the client-company and the external 
vendors are both located in the island, with the same 
economic, legal and regulatory conditions, and using the 
same labour pool. Furthermore, given the small and 
negligible difference in labour operating costs (given the 
scale) between Mauritius and other low-cost outsourcing 
destinations like India and Egypt [8], there is little to no cost 
incentive for companies in Mauritius to consider other 
destinations for outsourcing. 

In general, from this study, it can be deduced that the 
prospect of improved business intelligence and access to 
specialized resources are viewed as more important than 
operational and financial advantages of outsourcing by the 
decision makers in the Mauritian financial sector. It is also 
key to note that the overall perception of outsourcing 
benefits significantly influences the attitude of managers 
towards outsourcing decision making. H1 is, therefore, 
supported. 

Perceived Risks of Outsourcing 
H2: There is a direct and negative relationship between 
perceived risks of outsourcing and the management’s 
attitude towards outsourcing. 

The second hypothesis for this study (H2) proposed that 
there is a direct negative influence of perceived risks on the 
attitude of decision makers towards outsourcing. Results 
from the principal component analysis carried out have 
shown that there are generally three types of risks perceived 
by managers in the Mauritian financial sector. Additional 
results from the factor analysis have shown that vendor 
related factors are perceived as having the most significant 
impact on the attitude of decision makers, while risks related 
to policies and management have the lowest influence. It has 
been observed that increased management complexities and 
the danger of vendors not being able to achieve the expected 
deliverables are the most serious risk factors, showing the 
client-management’s lack of trust towards third party 
vendors. As outsourcing is a relatively new business 
phenomenon in Mauritius, the number of established and 
matured service providers in the country are still on the 
lower side of the learning curves. The absence of external 
vendors with proven experience in delivering high quality 

services in the country coupled with the numerous examples 
of outsourcing failures around the globe may also be 
contributing to the wariness of Mauritian decision makers.  

Even though they are not the highest ranked factors, it 
was found that data related risks have scored high factor 
loadings, inferring a considerable influence on the top 
management’s attitude. This finding supports the 
conclusions drawn from previous studies carried out 
globally in the financial and banking sector [5], [32], [38]. 
The relative low importance of data related risk factors in 
this study is most probably explained due to the inherently 
lower risks carried by back office process outsourcing as 
compared to IT outsourcing. Nevertheless, financial 
institutions handle considerable amount of sensitive client 
data. Data breaches have in numerous cases around the 
world caused enormous prejudice to large corporates and 
banks, both in terms of financial and reputational damages. 
Most of the cases often result into highly publicized legal 
actions and can in some instances result into a license 
revocation of the institution. 

An interesting deduction made from these findings, is 
the perception of managers towards the policy-related risks. 
The evidence shows that legal obligations and regulatory 
violations are not perceived as serious risk factor in 
Mauritius, which is contrary to popular beliefs in developed 
countries like Germany. The reason for this relative sense of 
indifference towards the regulatory policies, even though 
regulated by the two regulatory bodies; Bank of Mauritius 
(BOM) and the Financial Services Commission (FSC), is 
material for supplementary research. 

While it is obvious from the outcome of the factor 
analysis that all the risk indicators identified for this 
research scored highly (loadings > 0.65) contributing to the 
overall perceived risk, it is critical to point out that the 
overall risk perception appears to have a weak influence on 
the attitude of the higher management. This means that the 
managers in the Mauritian financial sector do not perceive 
the risks of outsourcing too seriously when deciding 
whether to outsource business processes to external 
vendors.  H2 is supported. 

Perceived Roadblocks to Outsourcing 
H3: There is a direct and negative relationship between 
perceived roadblocks of outsourcing and the management’s 
attitude towards outsourcing. 

The third hypothesis of this study proposed that the 
attitude of higher management towards outsourcing is 
directly and negatively influenced by their perception of the 
roadblocks to outsourcing. The results confirm that, at least 
in the Mauritian context, the overall perception of 
roadblocks has a negative and strong impact on the overall 
attitude of the top management in financial institutions 
when contemplating outsourcing decisions, therefore 
supporting H3. 



 

It is quite surprising to observe the high factor loadings 
of all five indicators of roadblocks identified through 
literature for this research (loadings > 0.74), reflecting their 
importance in the overall perception of environmental and 
organisational outsourcing roadblocks. While most of these 
indicators displayed close factor loadings, the impact of 
resistance of employees (loading = 0.903) seems to be the 
biggest concern for decision makers. This supports the 
findings from previous studies carried out in the banking 
sectors of Korea [22], UK [29] and Sweden [39] outlining 
the serious challenge presented by employee resistance. 
Employees in the banking sector are often locally perceived 
to have the highest and most stable salary base in Mauritius. 
It is therefore expected that a potential job loss or move to 
external service providers (generally viewed as cost 
efficient) is bound to spark the resistance of affected 
employees to accept the outsourcing move, which may 
lower the company’s overall productivity.  

It is further noted that managers are wary of 
environmental challenges like inadequate infrastructure and 
the absence of a matured vendor market.  As discussed 
earlier, the fact that outsourcing of business activities is a 
relatively new business phenomenon in Mauritius, means 
that service providers are yet to reach a comfortable level of 
maturity and establish themselves to be able to promise and 
provide the desired quality services to their clients. This is 
further aggravated by the stringent and rigid inherent 
systems of banks and financial institutions; making the 
implementation of outsourcing even trickier for vendors 
who have little experience and the adequate infrastructure to 
provide their services in an environment highly regulated by 
strict international standards.  

As anticipated, the concerns due to regulatory and policy 
restrictions are perceived as a serious obstacle for the 
managers considering outsourcing. Indeed, the financial 
sector in Mauritius is regulated by the BOM (for banking) 
and the FSC (for non-banking), both applying strict 
guidelines when a financial firm in Mauritius decides to 
adopt outsourcing as business strategy. Failing to abide by 
these guidelines may result in financial fines and the risk of 
a license revocation for the institution, accompanied by 
serious operational and reputational damages. The 
additional layer of regulation brought by outsourcing may 
therefore be perceived as an additional management 
complexity carrying considerable risks; consequently, 
discouraging firms to outsource their activities.  

Perceived Criticality of Outsourcing 
H4: There is a direct and positive relationship between 
perceived criticality of outsourcing and the management’s 
attitude towards outsourcing. 

The fourth hypothesis of this research suggested that the 
overall perceived criticality of outsourcing has a direct and 
positive influence on the attitude of decision makers 
towards outsourcing their business activities. Perceived 

criticality may be linked to the strategic and 
transformational impacts of outsourcing; with the capability 
to boost the overall worth (positively when implemented) or 
probable adverse costs (negatively when not implemented), 
on the competitiveness of the whole organisation.  

For this research, following into the steps of previous 
similar studies [5], [40], [32], the perceived criticality was 
introduced as a distinct construct which may have a possible 
influence on the higher management’s attitude towards 
outsourcing decision making. The results demonstrate that 
there is a very strong and positive influence of the perceived 
criticality of outsourcing, on the decision-making of 
managers in the Mauritian financial sector. This supports 
the findings of the research carried out by [5] in the Indian 
banking sector. Rather intriguingly though, is the relative 
impact of perceived criticality on the overall attitude of 
decision makers, as compared to the other three 
conventional constructs. It has been observed that Mauritian 
managers in the financial sector seem to view the criticality 
of implementing outsourcing as a more serious factor when 
considering whether to implement outsourcing approaches 
in their organisations. In this context therefore, H4 is 
accepted. 

Conclusion and Recommendation 
The main objective of this research is to determine the 

significant aspects that influence the decision makers to 
outsource back-office business activities in the Mauritian 
financial sector. Cost-related advantages and management 
focus on core competencies were found to be among the 
least important motivators of outsourcing. Managers’ 
overall perception of risk was found to be weak when it 
comes to decide whether to outsource a function or not. The 
most important finding of this research is the observation of 
how the perception of benefits, risks, roadblocks and 
criticality of outsourcing influenced the decision-makers’ 
overall attitude. 

This research uncovers very interesting insights that are 
valuable for various actors involved in the outsourcing 
business; the outsourcing vendors, the top managers as well 
as the authorities. This study has revealed that contrary to 
popular opinions and empirical studies carried out in the 
past, client firms are becoming ever warier of and giving 
less importance to cost related advantages. Clients in the 
financial sector in Mauritius have a tendency to value 
factors like innovation and the ability to access new 
resources and technologies, more than operational 
efficiency and cost reductions. This is specifically important 
for the outsourcing service providers, who should start 
putting more emphasis on providing innovative solutions 
which will complement and be beneficial for the businesses 
of the clients. The vendors should consider, in their 
proposals, to emphasize their unique ability to provide 
skilled staff, innovative ideas, tools and latest technologies, 
which would ultimately be perceived as a competitive 
advantage to the clients if they go ahead with the proposals 



 

The most intriguing observation coming from this study 
is undoubtedly the weak impact of perceived risk on the 
managerial procedures. While this observation can be 
explained by the presence of stringent monitoring by the 
FSC and BOM; the relatively ‘relaxed’ risk perception can 
hinder regulatory supervision and threaten the financial 
system. It has been found that almost two-third of data 
breaches in banks are the result of bad outsourcing decisions 
[43] and managers underestimating the security risks during 
the decision process. It is therefore recommended that 
financial firms reinforce their risk management frameworks 
and ensure that they are well reflected into the attitude of 
managers. Some of the measures that can be considered are 
the implementation of better due diligence checks for the 
choice of trustworthy vendors that are well-versed regarding 
security measures as per the Data Protection Act 2004. 

The major challenge posed by possible staff resistance 
to outsourcing should be addressed not only by the 
organisations, but also by the authorities. Executive 
managers should ensure that employees are given due 
consideration and the possibility to participate in the 
outsourcing strategy. Management should consider 
educating the employees towards the benefits of the strategy 
and ensure open communication at all stages of the 
implementation. Resistance to outsourcing may also be 
linked to the absence of any clauses in the Employment 
Rights Act 2008 covering the issue of redundancy due to 
outsourcing. Taken into consideration the projected increase 
in outsourcing in Mauritius, this gap should be addressed to 
provide a safeguard for affected employees while at the 
same time, providing a framework for employers to handle 
such issues. 

The results from this study also provides basis for 
reviewing the importance given to outsourcing as a business 
strategy. It has been observed that the perception of 
criticality of outsourcing plays an important role on the 
attitude of higher management during decision-making. 
These observations, not only in terms of benefits, criticality 
and risk implications, are good enough reasons to prompt 
senior management to include outsourcing decisions and 
existing outsourcing engagements as important items for 
discussions in strategic meetings and risk management 
forums, spearheaded by the CEO itself. Furthermore, 
organisations having a greater business appetite should 
contemplate the possibility of treating key outsourcing 
service providers as strategic business partners (in a supply-
partner relationship), rather than just another third-party 
vendor. Such relationships would not only allow the 
organisations to get exclusive access to resources and 
innovation, but also turn the specialist supply partners into 
key stakeholders who will be bound to participate to the 
success of the clients 

Choosing and eventually managing an outsourced 
vendor while taking care of the various factors having 
critical impact on the outcome of the engagement, can be a 

difficult task for managers in financial institutions and 
might be the main cause of outsourcing failures in the past. 
In such cases, outsourcing advisers may effectively help 
organisations to close this gap. These consultants and 
experts in the field of outsourcing have been known to help 
buyers implement a comprehensive methodology to 
significantly reduce operational risks. Some of the 
advantages of engaging advisers include a knowledgeable 
vendor selection process, proper due-diligence, formulation 
of controls and monitoring of robust Service Level 
Agreements (SLA), Key Performance Indicators (KPI) and 
strong contract agreement in line with the strict guidelines 
set by the regulators. These agreements should include the 
appropriate confidentiality and security clauses to protect 
the organisations from any data related risks; and ensure that 
the service providers meet their service deliverables 
satisfactorily. Advisers can also be useful in the 
communication and handling of any employee retaliation 
due to outsourcing; as well as be the first line of defence 
against regulatory issues. 

Limitations and Future Research 
This study, while providing novel and interesting insight 

on the outsourcing phenomenon in Mauritius, cannot be 
generalised. The observations were highly contextual, due 
to the focused view on the financial sector, and studied only 
those firms that form part of the Global Finance Mauritius 
group; organisations that have a global reach. The targeted 
population for the survey was selected to get a wider range 
of management view, including senior, middle and junior 
management, meaning that part of the respondents, while 
being decision makers, were not always involved in 
strategic decisions. 

This study gives a new insight on the various indicators 
of the four constructs influencing management attitude 
towards outsourcing and thus opens new avenues for further 
and more profound research. The same methodology can be 
used, this time to extend the population and include local 
and medium-sized financial firms for a more generalised 
understanding of the Mauritian financial sector. Similarly, 
the research can be extended to other sectors that outsource 
or have the potential to outsource non-core business 
activities. 

The role played by the new construct; perceived 
criticality, is surprising and deserves more attention. 
Perceived criticality has not been explored earlier and 
literature on this construct is almost non-existent. Using the 
insight provided from this research, it is recommended to 
further study the construct using a qualitative method of 
research and perhaps targeted towards C-suite management, 
to get a better understanding of the role played by perceived 
criticality at a highly strategic level. 

During this study, several observations were made that 
contradict prior literature and beliefs. Due to the scope of 
the research and resources available, the explanation for 



 

these deviations could not be probed into. It is therefore 
recommended to use these observations as guidance to 
further study these contradictions and better understand the 
causes of such deviations as compared to studies done in 
other developing and developed countries 
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Abstract— Can an “Inquiry Based Learning” classroom be 
created on Facebook for improved creative and critical thinking 
skills? This study was instigated by experiences of teaching a 
marketing module to first-year students at a private college in 
Durban, South Africa. The intention was to discourage 
tendencies of memorising and “cramming” the subject matter, 
and to encourage independent thought. Enquiry Based 
Learning (IBL) as a method designed to develop cognitive skills 
along with 21st century students’ wide exposure to social 
platforms, suggested that Facebook could be developed as an 
appropriate technological tool to facilitate IBL. The study relied 
on a mixed method approach involving a questionnaire and a 
qualitative analysis of the choice of words used in responding to 
questions, in addition to observation by the researcher of the 
students’ interactions on Facebook. The study revealed that 
students were able to apply concepts gained on Facebook in a 
meaningful manner and all were positive about the experience. 
While some specific limitations, noted in the literature, and 
acknowledged in this initial study, made the results inconclusive 
in terms of whether the IBL approach directly challenged and 
stretched thinking capabilities, the indications were all positive 
particularly in respect of the secondary teaching and learning 
objective of the study which was to develop independent 
thinking for an upcoming assignment.  The results achieved in 
this regard markedly outstripped the previous year’s success 
rate. The findings and challenges encountered in the study 
therefore revealed important aspects that need to be considered 
for such an intervention to be successful in the future.   

Keywords— Inquiry Based Learning, Facebook, Creative and 
Critical thinking 

INTRODUCTION 
HE researcher identified “Facebook” a social network 
platform, as a possible enabler of encouraging active 

learning that can be integrated with Inquiry Based Learning 
(IBL), for the purpose of developing creative and critical 

thinking. IBL is a form of learning that encourages students to 
take ownership of their own learning whilst developing 
cognitive skills while the instructor takes the role of a 
facilitator [1]. Thus, IBL encourages students to question and 
reflect on observations whilst determining their own 
responses [2]. Therefore, the research question was: Can an 
“Inquiry Based Learning” classroom be created on Facebook 
for improved creative and critical thinking skills? 

LITERATURE REVIEW 
 Social media platforms are attractive for learning purposes 
as participants are able to communicate and share information, 
thus mimicking human communication [3]. Participants are 
able to reflect on past events and observations whilst creating 
new knowledge [4]. According to [5], notable benefits include 
the ability to interact, collaborate, share ideas and receive 
instant feedback whilst creating new meaning – and all of this 
beyond the limited confinements of walls [6]. This is in 
alignment with [7] who states that social networks as learning 
tools can promote the establishment of relationships through 
sharing experiences and expertise, whilst gaining recognition 
in online communities, thus, improving collaboration and 
communication skills through active participation, listening, 
conversing, providing feedback and solving problems as a 
collective on identified issues. In the process, writing and 
reading skills are also developed. In addition, learners tend to 
improve on punctuation and spelling abilities as they are 
aware that their writing skills will be reviewed by their peers. 
Further, personal development is advanced through informal 
learning on social networks. The structures are such that 
learners are able to control who they interact with. For 
instance, Facebook allows a participant the opportunity to 
create a profile to converse with, and find, people of similar 
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interests. Therefore, social media promotes digital literacy, 
affording participants an opportunity to access, synthesis, 
create, reflect and contribute through communication and 
information [8]. 

However, for these advantages to be realised, and for 
strong learning to take place online, a community of learners 
needs to be established first. It also entails the creation of rules 
and expectations that suit everyone as a collective. Barkley [9] 
established that the effective usage of social sites for 
educational processes requires students to set rules for 
themselves rather to have the instructor setting the rules. This 
is in alignment with [10] who believe that educators need to 
be mindful of the fact that requirements such as learning 
targets, grades, and curriculum have an insignificant role with 
regard to student behaviour in a learning community – these 
elements being only triggers into learning behaviour. Thus, to 
produce the desired outcomes, requirements must be aligned 
with operational processes and the rules of the community. In 
addition, a sense of belonging and trust in a well-structured 
community is the key to fruitful discourse and appreciation of 
the platform, as students that feel uncomfortable and ill at ease 
will not embrace the inclusion of this technology as a learning 
tool. This is in accordance with the theoretical framework 
model of [11], whose “Community of Inquiry”(COI) is 
premised on three educational experiences: Cognitive 
presence, Social presence and Teaching Presence. This claims 
that active and collaborative learning takes place at the point 
where the three presences overlap, offering supportive 
engagement of content, active participation within the 
confinements of the course outline, and involvement of the 
instructor. According to [12], social presence is the key factor 
that determines usage of social networks, in particular 
Facebook. It is also interesting to note that active participation 
on social networks is often driven by “influential users”, and 
thus participation becomes predictable. For instance, if an 
“influential user” comments on a specific topic, it is likely that 
other users will follow and will feel compelled to respond or 
comment [3]. 

The adoption of self-directed learning tools can be a means 
by which students are able to facilitate, track, monitor and 
manage their own learning. However, students first need to 
understand the teaching principles, and the learning and 
evaluation processes. In addition, educators need to 
familiarise themselves with the cognitive challenges involved 
and need to understand the learning styles and needs of their 
students [13]. It is also imperative to systematically and 
strategically introduce technological tools in order for students 
to adapt, appreciate and recognize the contribution and value 
of such interventions, while students should be given an 
opportunity to question and solve problems systematically 
[14]. 

An analysis conducted by [15] of empirical studies 
pertaining to the social media network Twitter, over the period 
2006 to 2015. The purpose of the analysis was to establish 
whether this technological tool was beneficial for educational 
usage or not. The results showed a positive outcome in terms 
of learner interaction with the interface, promotion of learner-
content, and learner-learner interaction – thus indicating a 
positive attitude towards this technological tool. In 

conclusion, the study suggested that such interventions require 
participants to be first familiarized with the particular tool for 
it to be embraced; that clear expectations and objectives be 
given from the outset; and that incorporation of the 
technological tool be a mandatory prerequisite to the 
curriculum.  Thus research indicates that where instructors 
play a supportive role positive effects can be achieved. This is 
in alignment with a study conducted by [16] involving 131 
undergraduate students in an online course. The positive 
outcome in this case was attributed to students’ free-will to 
choose a social platform that they were familiar with, in 
conjunction with being given the necessary support and 
clearly outlined expectations. This also coincides with a study 
conducted by [17] in which a ‘flipped classroom model” was 
conducted, requiring students to take the lead in their own 
learning. The improvement achieved was attributed to clearly 
outlined expectations while it was also noted that such 
strategies require time to be effectively embraced. 

“Reference [14] used a cyber-anthropology approach in 
observing how students learn using digital technologies.” The 
study suggested that the development of cognitive skills is a 
gradual process that requires instructors to understand how 
students learn using technological applications. The findings 
also correlate with a study by [18] which focussed on design 
teaching methods in relation to social media platforms in 
facilitating the development of soft skills and domain 
knowledge acquisition. This study also suggested the 
importance of instructors acquiring an understanding of how 
students use social networks, and established that they must 
be able to give technical assistance. 

A pilot study conducted by [19] employed the 
technological tool WeSpot, to demonstrate how such tools can 
support personal and social IBL processes. According to these 
authors the manner in which an educator introduces 
technological instruments and incorporates them as part of the 
learning process, determines their effectiveness. This requires 
the development of practical methodologies, approaches and 
tools in students’ learning practices. In addition, the 
transformation of the web sphere into a social learning 
environment entails “provocations” that unsettle students 
from their comfort zones, but with the provision of positive 
affirmations that enable them to exude the confidence needed 
to enquire and investigate beyond existing knowledge 
parameters. In the study, learners were awarded electronic 
badges, an affirmation of having achieved a higher order of 
thinking milestone, and students could demonstrate these to 
their peers on social media. 

The literature therefore indicates that social media 
platforms can be transformed into learning communities in 
which collaboration and engagement can take place in order 
to achieve a collective goal – but it is also clear that this 
requires that the “rules of engagement” should be established 
first. In addition, desired outcomes are dependent on clearly 
outlined expectations and on affording students the freedom 
to select social platforms that are familiar to them. It is also 
clear that the formation of online learning platforms is a 
gradual process, and that students require feedback and 
affirmation from their peers and instructors to further increase 



 

their confidence in embracing technological instruments for 
learning purposes. 

PROCEDURE 
Taking into cognisance these approaches the researcher 

purposefully established an experimental case study, the main 
aim being to encourage students to work together in 
disseminating information and creating new knowledge as a 
collective, thus, achieving a higher order of thinking and 
improving creative and critical thinking skills. 

The case study involved a group of nineteen 1st year 
students, between the ages of 19 and 22, who were studying 
Bachelor of Science in Information Technology. The 
researcher administered the module “E-Commerce 
Fundamentals” to them. The researcher identified Facebook, 
as the learning platform through which students could extend 
their learning through collaboration and interacting beyond 
the classroom time. Having established that the students were 
familiar with, and had personal accounts on, Facebook the 
researcher created a group and encouraged the students to join.  
The group was formed after receiving prior consent from the 
Director of the institute to carry out the study. Students were 
informed about the research purpose and assured of 
confidentiality. 

A questionnaire was the principal tool used to collect the 
data. Its items pertained to perceptions of using Facebook as a 
learning platform. Students completed a Lickert-type scale 
structured as follows: (1) Strongly agree; (2) Agree ;(3) 
Neutral; (4) Strongly disagree; (5) Disagree [20]. To quantify 
the results in an orderly manner, and for the purpose of 
analysing and presenting them, the researcher employed SPSS 
(Statistical Package for the Social Sciences) [21]. Further, to 
identify the choice of words used by students to apply the 
concepts related to the scenario, a qualitative analysis program 
NVivo was used. In addition, the researcher observed the 
students’ interaction on Facebook to determine whether 
students’ responses indicated a higher order of thinking and 
an ability to apply the concepts accordingly. 

Students were directed to the Facebook group in order to 
participate in two inquiry-based scenario activities posted by 
the researcher. The exercise duration was a week. Students 
were expected to tackle the question in relation to the scenario 
by actively participating through collaborating and 
communicating with their peers. Thus, students were 
encouraged to share understanding and to build on what was 
already shared whilst attempting to solve the questions. The 
aim was to ensure that every participant understood the 
concepts related to the unit of the module. 

In order to encourage participation, the top three students 
who had participated the most through posting and receiving 
highest scores of acknowledgment in the form of “likes”, were 
identified and rewarded with “airtime” vouchers. According 
to [19], rewarding students encourages participation. 

DATA ANALYSIS  

In order to assess students’ development of critical and 
creative skills with regards to the scenario activities conducted 
on Facebook the researcher considered the categories 

displayed in Fig. 1. The elements encompass the attributes of 
IBL. 

 
Facebook allowed for critical and creative thinking 

Fig. 1 shows that the elements “I felt like a problem-solver 
team mate”, “Facebook, an opportunity to reflect and rethink 
past understanding”, “Learning on Facebook allowed 
application of knowledge” and “Facebook gave me an 
opportunity to question peers for clarity” display a similar 
trend in comparison to the other statements within this theme: 
Facebook was therefore believed by the participants to have 
allowed for critical and creative thinking. 

The results showed that 3 (16%) strongly agreed whilst 10 
(53%) agreed that learning on Facebook “felt like a team mate 
(was helping them to) solve a problem” while 5 (26.32%) gave 
a neutral response and only 1 (5.3%) disagreed. The results 
indicate that 13 of 19 (68.46%) agreed. Therefore, the 
majority of the respondents “felt like a valued teammate” 
through problem solving as a team on Facebook. 

Further, the results in Figure 1.1 show a similar response 
for the statement “Facebook allowed for reflection and 
rethinking” where two (10.53%) strongly agreed, twelve 
(63.16%) agreed and four (21.05%) gave a neutral response, 
whilst only 1 (5.26%) respondent disagreed. Thus, 14 of 19 
(74%) of respondents were in agreement that learning on 
Facebook enabled them to reflect and rethink past 
understanding. The results are in concur with [2] that IBL 
encourages students to revisit their own hypotheses, to 
perform experiments and to reflect on past events and 
observations. Thus, the results suggest that Facebook was able 
to facilitate IBL. 

The results for “application of own knowledge” show that 
two (10.79%) strongly agreed whilst eleven (57.89%) agreed 
and three (15.79%) gave a neutral response, whilst two 
(10.53%) disagreed and only one (5.26%) strongly disagreed. 
Thus, results also indicate that 13 of 19 (68%) were in 
agreement that “application of own knowledge” took place 
whilst using Facebook as a learning platform. Therefore, 
respondents were afforded the opportunity to apply their own 
knowledge to further create knowledge. Therefore, there was 
an indication that social media can be used as a mode of 
communication in addressing complex issues [3]. 

The statement that learning on Facebook “allowed for an 
opportunity to question my peers’ views for clarity” produced 
responses of 13 (68.4%) agreeing, whilst five (26.32%) gave 
a neutral response, and only one (5.26%) respondent strongly 
disagreed. Thus, the majority, 13 of 19 (68%) of the 



 

respondents, agreed that learning on Facebook gave them an 
opportunity to question views for clarity, thus increasing their 
insight and understanding [2]. A conducive IBL environment 
encourages students to raise questions. Therefore, the results 
seem to confirm the statement. 

The statements “Facebook motivated ownership of 
learning” and “Learning on Facebook stretched my thinking 
capabilities”, showed that the responses were cautious, 
reserved and the patterns were in agreement. The results show 
that three (15.79%) strongly agreed whilst seven (36.84%) 
agreed that Facebook motivated them to take ownership of 
their own learning. Eight (42.11%) gave a neutral response, 
whilst only one (5.26%) disagreed. Thus, 10 of 19 (53%) 
agreed that “Facebook motivated them in taking ownership of 
their own learning” – an average result suggesting that 
Facebook could influence the students to take initiative and be 
responsible for their learning. Therefore, to a certain extent, 
the results agree with [13] who states that social media as a 
self-directed learning tool can be a means by which learners 
are able to track, organise, direct and manage their own 
learning. 

The next statement also yielded cautious responses. Only 
one (5.3%) strongly agreed and seven (36.8%) agreed that 
learning on Facebook “stretched thinking on a deeper level”, 
eight (42.11%) gave a neutral response, whilst two (10.5%) 
and one (5.3%), of the respondents disagreed and strongly 
disagreed respectively. An interesting coincidence was that, 
42% of the respondents agreed whilst 42% were neutral. 
According to [13], educators need to take into cognisance the 
level and calibre of students when introducing higher order of 
thinking. The results indicate that this important aspect was 
overlooked. 

According to the results, the responses suggest that 
Facebook facilitated learning as a collective. Students were 
able to apply knowledge to further create new knowledge and 
students were able to work together as a team. This behaviour 
concurred with [6] who states that social media encourages 
discussions beyond the classroom confinements. In addition, 
the results suggest that students were able to reflect on their 
own understanding and other perspectives as students were 
able to question peers for further clarity. However, the 
responses in relation to Facebook encouraging students to take 
the lead and igniting deeper thinking were not strong. 

NVivo was able to display the words identified in a bar 
chart format, giving weighted percentage value for the words 
in response to the two questions related to the Inquiry based 
scenario. The response to the first question related to 
exploring other revenue generating alternatives. Fig. 2 below 
shows words, picked out by NVivo, used to identify revenue-
generating alternatives: 

 
Series weighted percentage bar chart area 

The 2 words ‘model’ and ‘revenue’ had weighted 
percentage value of 10% whilst the 4 words ‘based’, ‘catalog’, 
‘mail’ and ‘web’ had a value of 6.66%.  Lastly, the words 
‘alliance’, ‘content’, ‘digital’, ‘distribution’, ‘fee’, ‘formed’, 
‘insert’, ‘formed’, ‘newspaper’, ‘order’, ‘physical’, ‘sites’, 
‘smart’, ‘stores’ and ‘supplies’ had a value of 3.33%. The 
value of a total weighted percentage of the students was 97%. 

The results were an indication that students showed an 
ability to select appropriate words in answering the question. 
In addition, students showed that they understood what 
concepts where applicable to the question. Therefore, NVivo 
assisted in picking out the correct words, the total weighted 
percentage of the words was a high score and impressive. 

The second question related to the implementation of the 
“Four Marketing Ps” as instructed in the question on 
Facebook. The intention was to investigate the ability of 
students to recall the concepts and apply them appropriately. 
Fig. 3 below shows words picked out by NVivo, used to 
identify words to describe the implementation of the Four 
Marketing Ps: 
 

 

Implementing four marketing Ps bar chart area 
The two words ‘price’ and ‘product’ had a weighted 

percentage value of 8%, ‘price’ had 6%, whilst ‘marketing’, 
’promotion’ and ‘selling’ had a value of 5%, orders and 
website had 3%, and lastly ‘attracting’, ’networks’, ’photos’, 
’producing’, ’sales’, ’showcasing’, ’strategy’ and ‘venture’ 
had a value of 2%. The value of a total weighted percentage 
of the students was 59%. This was not a high score, an 
indication that there was still room for development. 
However, results were satisfactory and encouraging. Students’ 
showed an ability to recall and use the appropriate words in 
answering the question. Therefore, students showed an 
understanding of what concepts were applicable. 



 

FACEBOOK RESPONSES 
Students were familiar with the Facebook platform; hence 

they were able to interact [16].The responses suggest that the 
understanding level was increased through this experiment 
and afforded the students the ability to apply acquired 
knowledge to the questions as required (see Figures 4 and 5). 
Students were able to reflect and think about what they had 
learnt previously and made it applicable and relevant. The 
results concur with [2] who states that IBL promotes the 
ability to question and reconsider one’s understanding whilst 
reflecting on past events and hypotheses. In addition, in an 
IBL setup students are expected to raise questions and solve 
problems systematically. 

Fig. 4 and Fig. 5 are some of the posts that show that 
students were able to interact, engage and collaborate via the 
Facebook classroom. Some students ticked the “like” gesture 
if a peer’s comment resonated with them or made sense and 
asked for further clarity. Thus, learning took place on 
Facebook. 

 
Classroom on Facebook 

The assignment question using a scenario on Facebook was a 
good illustration of how students shared views whilst 
answering the questions related to the scenario, but students 
also applied knowledge as Fig. 5 illustrates. 
 

 
Application of knowledge 

Students also collaborated to construct new knowledge and 
increase understanding, as Fig. 6 shows. 

 
Responses showed understanding 

 
 Fig.7.     Constructing knowledge, showing understanding 

Fig. 8 below illustrates the sharing of information on 
Facebook. This was in alignment with [2] conclusion that 
social media allows communication and sharing of thoughts 
and concurs with [15] who suggests that social media 
encourages interaction and accessibility to information. 



 

 

Fig. 8.  Sharing information amongst students 

CONCLUSION 
The first section of this paper covers the statistical analysis 

of data that was processed by the SPSS program. The intention 
was to assess whether the objectives of the study had been met 
- and this was achieved through grouping the responses to the 
items of the questionnaire into categories. The results 
suggested that Facebook encouraged learning as a team whilst 
increasing the level of understanding by reflecting on other 
perspectives and getting clarity. However, in terms of whether 
the initiative encouraged the students to take the lead in their 
own learning, the results were not conclusive. The second 
section, that employed the Nvivo programme which assisted 
in establishing whether students were able to use applicable 
words in answering the questions, there was a clear indication 
that they were able to use the concepts appropriately. 

DISCUSSION 
“Evaluating the facilitation of an IBL classroom 

environment on Facebook” were represented by the analysed 
data from the categories: I felt like a problem-solver team 
mate”, “Facebook, an opportunity to reflect and rethink past 
understanding”, “Learning on Facebook allowed application 
of knowledge” and “Facebook gave me an opportunity to 
question peers for clarity”. 

The results suggest that Facebook, which is based within 
a social context, encouraged learning as a team whilst 
increasing the level of understanding by reflecting on other 
perspectives and in establishing meaning by evaluating other 
perspectives. This concurs with [4] who suggest that the usage 
of social media for learning, reflecting, collaborating and 
creating knowledge produces lifelong learning and 
constructivism. Further, students were able to use acquired 
knowledge and expressed understanding by applying 
knowledge to the given scenarios on Facebook. In addition, 
the line of questioning encouraged the students to do so. This 
is in alignment with [2] that states that IBL constitutes a 
process that encourages students to seek knowledge and new 
understanding and that the teaching method should follow that 
process. Students were able to articulate their responses in a 
meaningful way that showed understanding. Kutar, Griffiths 
and Wood, 2015 [1] established that an IBL environment 

encourages active learning and fruitful dialogue amongst 
students thus solving a given task as a collective. This is 
evident from the results that suggested that the level of 
understanding was increased, allowing students to share 
understanding and create knowledge together. 

Therefore, Facebook as a learning platform did to a degree 
add value to students’ learning through sharing. 
Understanding of the learning units’ concepts was generally 
achieved through the sharing of understanding. Thus, 
Facebook facilitated other forms of learning. The responses 
are testimony that an “IBL classroom’’ was established on 
Facebook for the majority of students. The results concur with 
[5] that social media promote authentic learning that they 
encourage collaboration, interaction and communication. 

However, in terms of whether the initiative encouraged the 
students to take the lead in their own learning, the results were 
not conclusive. The results suggest that students required more 
time to adjust and appreciate the initiative. The single week 
should have been extended to at least one month. The results 
suggest that sufficient time is required for establishing such 
learning situations and for observing how students learn with 
the incorporation of technological tools. According to [17], 
the incorporation of social networks as a learning strategy 
requires more than a semester for students to adapt. In 
addition, these were first-year, first-semester students who had 
not yet become fully acquainted with each other. Not many 
were friends on Facebook before the intervention. They were 
therefore still shy in interacting with one another.  The results 
are therefore also in alignment with [9] who suggests that as 
long as participants feel uncomfortable and uneasy, 
communication will not flow easily as a sense of belonging 
does not fully exist. It was also clear from the responses that 
this form of learning was not always appreciated, suggesting 
that the students were moved from a comfort zone. Hence, the 
acceptance of such learning was not always welcomed and 
students did not display initiative and problem-solving skills 
to the satisfaction of the researcher within the intervention 
itself. 

According to Haworth 2016 [13], before social media is 
adopted as a means of self-directing, tracking, organizing and 
managing one’s learning, it is imperative that students 
understand the learning principles, learning process and 
evaluation processes first. In addition, educators need to be 
aware of cognitive learning challenges and address them first. 
It is possible that the researcher did not gauge the readiness of 
the participants nor explain expectations and processes clearly 
enough [16]. Therefore, the results suggested that these 
students required additional guidance and further scaffolding 
of the intervention. 

However, results presented by NVivo, the software 
analysis tool that analysed the choice of words used by the 
students, indicate that there was an improvement of 
understanding and the development of higher order of 
learning. For instance, in results to the first question that 
related to the given scenario on Facebook that required 
students to “explore other revenue generating alternatives”. 
The total weighted percentage was 97%. The results indicated 
that the students understood the learning unit. Hence, they 
were able to apply their understanding in a relevant manner by 



 

selecting appropriate words. These results suggest that a 
higher order of learning was achieved. The results related to 
the second question required students to demonstrate 
“Implementation of the four marketing Ps as a strategy”. The 
total weighted percentage was 59%. This was an indication 
that the students showed an acceptable level of understanding 
and higher of thinking was achieved. 

In addition, the indications for future success were positive 
particularly in respect of the secondary teaching and learning 
objective of the study which was to develop independent 
thinking for an upcoming assignment.  The results achieved in 
this regard markedly outstripped the previous year’s success 
rate. The average assignment mark was 75% whilst the 
previous average mark was 58%. 

LIMITATIONS AND SUGGESTIONS 
One limitation to this study was that the participants were 

first year students. They were still adapting to their new-found 
environment and relationships with their peers were not yet 
fully developed. Hence, the social community required on 
learning social platforms was not available. Students were 
hesitant to partake in the initiative and often required 
assurance and feedback from the researcher. Giving feedback 
and appraisal has a positive effect and evokes feelings of 
confidence [19]. It was clear in some instances, students did 
not want to appear stupid amongst their peers and therefore 
lacked confidence in participating, and as a result generally 
the same students posted and commented whilst others just 
appreciated the comments by ticking the “like” button. Hence, 
it is important that the social community be established offline 
before it advances online. In addition, the researcher 
overlooked how students learn using technological tools and 
assumed that, since all students were familiar with the social 
network Facebook, learning would be easy. 

The study has also revealed that the time frame allowed 
for the study was not enough for the students to fully 
appreciate and adopt the incorporation of Facebook as a 
learning tool. 

RECOMMENDATIONS 
According to Tuzel and  Hobbs, 2017 [8], social media 

platforms have the ability to capacitate and enhance those 
skills set achieved through traditional learning. This has been 
evident in the study, as students were able to collaborate, share 
information and apply concepts accordingly. However, in 
order to enjoy and experience the full benefits of introducing 
technological tools in a student-centred environment, 
educators need to be diligent and take note of the challenges 
that might hinder a conducive environment for encouraging 
interaction and engagement. Thus educators need to take into 
consideration challenges pertaining to cognitive learning. In 
addition, before students adopt a self-directing tool, that will 
compel them to track, organise and manage their own 
learning, clear teaching principles and assessment methods 
should be outlined [13]. Thus, students require support and 
guidance with clear expectations given, and educators need to 
invest time to understand how their students learn with the aid 
of technological tools, whilst systematically introducing the 
identified tool [14]. Further, the technological tool must be 

such that it complements, and is simultaneously in alignment 
with, other teaching practices [18]. 

It is also advisable that educators ensure that a community 
of leaners is established first before the introduction of such 
interventions. Students need to feel that they belong and are 
accepted by their peers.  If this aspect is ignored, participation 
on the technological platforms with fellow students will be 
minimal [9].Therefore, it is imperative that students 
experience a sense of belonging to appreciate the social 
community, thereby enabling them to set their own rules [10]. 
It is also apparent that a learning tool is only an enabler of 
learning that can contribute to cognitive skills [8]. Thus, a 
successful virtual learning environment should encompass 
social presence [12]. 

CONCLUSION 
The main object of the study was to evaluate the effectiveness of 

implementing IBL on Facebook in order to develop a higher level of 
interactive learning. It was established that this form of learning 
requires a conducive environment that promotes engagement and 
collaboration. Concerning the attribute of IBL that promotes 
application of knowledge in order to broaden the mind and 
understanding, the majority of the respondents were in agreement 
that the activity allowed them to apply knowledge and their own 
understanding. This was also evident from students’ expressions on 
Facebook.. Therefore, the classroom, established on Facebook, 
according to the majority of the respondents who agreed that they felt 
like “part of a team” and “solved problem together”, met the criteria 
for an IBL classroom. 

The study results thus revealed that the beginnings of meaningful 
collaboration and engagement on Facebook took place and 
participants learned from each other. 

The findings concur with [5] who suggests that the adoption of 
technologies in conjunction with best teaching practices develop 
learning abilities and improve quality. Further, the IBL model 
adopted was appropriate for the level of students. The main 
purpose of IBL is to encourage students to take ownership of 
their own learning by taking the lead, while the educator 
becomes a facilitator. That this was achievable was indicated 
although not fully achieved from the results of the study. 

In terms of the usage of Facebook, the results of the study 
thus suggest that while these students were not yet fully 
receptive of the intervention of Facebook as a mode of 
learning, the reasons for this were apparent and in line with 
the literature. All indications were that a more thorough and 
lengthy intervention with older students, well acquainted with 
one another, and well prepared by their lecturers, would 
provide evidence of significant value for this mode of learning 
– and especially for current students, who are familiar with 
social media and who often fail to engage meaningfully with 
conventional learning and teaching methods. 
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Abstract - The present paper analyses the relationship 
between growth, income inequality and poverty in Mauritius, 
using a cointegration analysis over the period 1980–2017. 
Results from a VAR, that both poverty and inequality in 
income reduce growth. Moreover, a reverse causation exists 
such that higher growth rates reduces poverty and inequality 
in the country. Hence, a bi directional causality between 
growth and poverty as well as growth and inequality is noted. 
Also, FDI and local investment is seen to boost economic 
growth . The results as well show that an increase in FDI has 
contributed towards lowering both poverty and inequality in 
the country. As expected higher unemployment rate is noted 
to increases the poverty level in the country. 
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Introduction 

Mauritius, a small island economy located in the Indian 
Ocean is referred as the African success story. This island 
which was previously a monocrop economy specialising in 
sugar production has been able to diversify in other sectors 
namely the manufacturing sector, followed by the tourism, 
financial sector as well as real estate and professional 
services. After independence (1969), this island was 
registering massive economic failure with high poverty 
level, high population growth, ethnic tensions and 
substantial unemployment.  

With structural transformation and diversification, 
economic growth was ultimately steered by infrastructural 
development, financial services and ICT. The main exports 
products include clothes,sugar cane, processed fish, and cut 
flowers. Moreover, the level of export of services is on a 
continuous rise, fuelled by tourism and financial services. 
In December 2018, nominal GDP was 3.8 bn USD. 
Because of favourable conditions and rising public 
investment in the country, real GDP is expected to be 4.0% 
in 2019 and to fall by 0.1% in 20201.  

Regarding poverty level in Mauritius, it is mainly the result 
of social exclusion. The World Bank, states that the level 
of poverty in Mauritius is relatively low as compared to 
                                                           
1 https://www.afdb.org/en/countries/southern-africa/mauritius/mauritius-
economic-outlook/ 

other developing countries. Nonetheless, pockets of 
poverty are still present in the country. In view to alleviate 
poverty, the government of Mauritius has been 
implementing numerous poverty reduction programmes 
The ministry of social security has been investing much in 
view of providing social benefits to the less wealthy 
Mauritians. The participatory approach has been used 
effectively in several poverty alleviation programmes 
whereby the lower income earners are empowered with the 
necessary skills such that they are able to escape the 
poverty trap. Various poverty alleviation programmes 
using this approach have been devised and implemented in 
Mauritius (Community Development and Poverty 
Alleviation Project, 2005)2.  
 Also, some of the drivers of income inequality in the 
country consists of of unemployment,unproductive growth,  
as well as the increasing level of collusion between the 
political, economic elite and associated corruption. 
Mauritius has become an increasingly open island trying to 
attract foreign investment from diverse sources (Bunwaree, 
2014).   
Economic growth, poverty and inequality can be linked by 
the Poverty-Growth-Inequality Triangle depicted below:  

 
Source: Bourguignon, 2004 

 
Referring to the above diagram, it is noted that a change in 
the distribution of income has two spillovers effects. Firstly 
there is the growth effect which porportionately changes all 
incomes, thus leaving income distribution unaffected. The 
second effect is a change in the distribution of relative 
incomes referred as the distributional effect.  

2 Adopted from “Fauzel, S., Seetanah, B. and Sannassee, R.V., 2016. A 
dynamic investigation of foreign direct investment and poverty reduction 
in Mauritius. Theoretical Economics Letters, 6(02), p.289”. 



 

Empirical work on the link between poverty, income 
inequality and economic growth produces different results. 
For instance, Alesina and Rodrik (1994) concluded from 
their study that an increase in inequality decreases growth 
in per capita income. Contrary to these studies Forbes 
(2000) obtained a positive impact of inequality on growth 
for developed countriesand same results were confirmed by 
Chambers (2007).  

Another strand of literature commented on the poverty- 
growth nexus and the work of Fields (2001) and Ravallion 
(2001) are noted. They argued that in most cases, economic 
growth increases the income of the poor and reduces the 
number of people below the poverty line. However, in 
some instances, it has been noted that only little if not no 
poverty reduction is experienced through higher growths, 
this is because of a skewed initial asset distribution and  
‘low-quality’ growth. This development pattern is a results 
of  low labour intensity, low human-capital accumulation, 
rural neglect, and high corruption. Hence, it can be 
observed that there is no consensus in the literature. 
In light with the above discussion, this paper investigates 
the poverty, income inequality and growth nexus for the 
case of Mauritius over the period 1980-2017. This work 
also methodologically departs from most of the previous 
empirical researches  since it uses rigorous dynamic panel 
data analysis, namely a Vector Autoregressive (VAR) 
framework which also considers any possibilities of 
endogeneity in the proposed model. In effect the VAR 
model is important for it reveals the dynamic behavior of 
economic varianbles in time series. Moreover, VAR 
models have proved to inhibit better forecasting results as 
compared to uni variate time series models or describe 
theory-based simultaneous equations models.  This work is 
thus attempting to supplementexisting literature by 
bringing new evidences using a rigorous econometrics 
framework.  
The paper is organized as follows: While section 1 
introduces the study, section 2 specifies the model and data 
used. Section 3 elaborates on the empirical findings while 
section 4 presents the conclusions and policy 
recommendations. 
  
 

Methodology 
The main objective of this study is to investigate the 
growth, inequality-poverty nexus for the case of Mauritius 
over the period 1980-2017. The econometric model used to 
investigate the link between growth, inequality and poverty 
which has been adopted from various studies done such as 
Iradian (2005). 

The models used are as follows 

GDP = f (POV, INQ, FDI, GDFC, UNEM)-------------------
--------------------------Equation 1 

POV = f (GDP, INQ, FDI, GDFC, UNEM)-------------------
--------------------------Equation 2 

INQ = f (POV, GDP, FDI, GDFC, UNEM)-------------------
--------------------------Equation 3 

 

All the variables have been expressed in their natural 
logarithm form so as to ease comparison and offer better 
interpretations. The regression equations are thus depicted 
below; 

LGDP = α0 +  β1LPOVt+ β2LINQt + β3LFDIt + β4LGDFCt 
+ β5LUNEM + µt -----Equation 4 

LPOV = α0 +  β1LGDPt+ β2LINQt + β3LFDIt + β4LGDFCt 
+ β5LUNEM + µt -----Equation 5 

LINQ = α0 +  β1LPOVt+ β2LGDPt + β3LFDIt + β4LGDFCt 
+ β5LUNEM + µt ------Equation 6 

 GDP: The GDP is used for measuring economic 
growth in the country (Brueckner et al, 2017). 

 Poverty: To measure poverty level, this study has 
followed Nyasha et al, (2017) and the infant 
mortality rate per 1000 birth is adopted as an 
indicator.  

 Inequality: To measure the level of inequality gap 
the gini coefficient is used which measure income 
or wealth distribution of a population. The 
coefficient ranges between 0 (or 0%) and 1 (or 
100%), where 0 represents perfect equality and 1 
represents perfect inequality. Values beyond 1 are 
theoretically possible in cases of negative income 
or wealth (Sen, P.K., 1986).. 

 Foreign Direct Investment (FDI): FDI is used to 
measure foreign presence in a country. For the 
purpose of this study, FDI inflows to GDP has 
been used as a proxy for foreign investment and 
its coefficient is expected to be positive with 
respect to GDP (Fauzel et al, (2015) and Jugurnath 
(2016).).  

 Local investment: Domestic level of investment 
can boost the level of growth at a multiplied rate 
in an economy. Hence, the GDFC to GDP is used 
to capture this variable (Jalilian, H. and Weiss, J., 
2002). 

 Unemployment: Work income is considered to be 
vital to households’ economic status. Individuals 
and families who do not receive any earnings from 
work have far lower levels of overall income and 
expenditure than those earning income from work. 
High unemployment rate shows that the country is 
operating with idle capacity and thus impact 
negatively on growth. Hence, the unemployment 
level has been included in the study (Weich, S. 
and Lewis, G., 1998). 
 

Estimation Issues:  
Before estimating the proposed equation, stationarity of the 
variables have to be tested and thus it is important to verify 
the time series properties of the data. To test if the variables 
are stationary, the Augmented Dickey-Fuller (ADF) test is 
used. Unit roots tests are carried out first followed by an 
investigation in probabilities of long run relationships 
between the variables after having examined the order of 
integration, the possibility of a long run relationship among 
the variables of interest is as well investigated. 



 

 
The augmented dickey-fuller, ADF, unit root tests 
In most cases of time series data, trend causes variables to 
be non-stationary. Applying regression on such data can 
therefore give spurious results (Newbold and Granger, 
1974). According to Phillips (1986) results from a 
regression analysis will be misleading if there is no 
presence of cointegration. To check for the stationarity of 
data, different tests have been suggested in literature. The 
ADF test as proposed by Dickey and Fuller (1979) is one 
which is mostly used to identify for stationarity of a time 
series data. ADF is applied to investigate the unit root 
problem in the time series. 

Findings 
The stationarity tests more precisely the ADF and Phillips-
Perron (PP) (1988) unit-roots tests suggest that the first 
differences of the variables are integrated of order 1 and 
thus indicate stationarity.  

Table 1: Results 
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LGD(-1) 

 0.9
626
56*
* 

-
0.03
697
5** 

-
0.00
601
3**
* 

 0.
73
56
09 

-
0.0
027
73* 

 0.0
848
49* 

       

LPOV(-1) 

-
0.01
257
4* 

 0.7
585
40* 

-
0.07
091
5 

 2.
27
69
03 

 0.2
713
10 

-
0.3
118
39 

       
       

LGINI(-1) 

-
0.39
352
4* 

 0.0
537
48 

 1.0
038
36*
* 

-
5.5
40
16
1 

-
1.5
191
86 

 1.7
040
33 

       
       

LFDI(-1) 

 0.0
123
41*
** 

-
0.00
586
3**
* 

-
0.00
152
2**
* 

 0.
60
46
16 

 0.0
302
19* 

-
0.1
603
59* 

       
       

LGDFCF(-1) 

 0.0
106
04* 

 0.0
701
78 

 0.0
204
65*
* 

-
0.6
59
26
1 

 0.2
800
74 

 0.3
700
87 

       
       

                                                           
3 Pro-poor growth is a term used for primarily national policies to 
stimulate economic growth for the benefit of poor people (primarily in 
the economic sense of poverty). 

LUNEM(-1) 

 0.0
230
12 

 0.0
099
29*
* 

-
0.00
271
2 

 0.
31
98
29 

-
0.0
534
64* 

 0.8
381
80* 

       
       

C 

 0.6
404
79 

 1.4
049
42 

 0.2
967
96 

-
28.
58
13
8 

 0.2
992
98 

-
0.5
667
58 

       
              

 R-squared 

 0.9
994
46 

 0.9
880
94 

 0.9
867
71 

 0.
67
96
77 

 0.6
871
59 

 0.9
572
52 

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

From the second column, an analysis of the results shows 
that poverty has a negative effect on economic growth in 
the country. This result is in line with Ravallion et al (2002) 
and  Bourguignon (2003) whose studies show the inverse 
link between poverty and economic growth. At the same 
time considering column 3, it is found that as growth 
increases, poverty level falls. Hence, growth is pro poor3 in 
the country. This result supports the findings of Kraay, and 
Dollar (2001) who observed that economic growth is good 
for the poor. Their study was based on 236 cases of 
economic growth episodes in 80 countries, and investigated 
the way income of the poorest 20 % changes in the event of 
economic growth.  
Applying this finding in the context of the Mauritian 
economy, it can be deduced that the economy did 
experience rising economic growth and this has also 
resulted in lower poverty levels in the country. For 
instance, Mauritius is today classified as an upper middle-
income economy having sugar, tourism, textiles and 
financial services as major sectoral pillars promoting GDP. 
The country receives lots of foreign direct investment 
which are welcomed to Mauritius. During independence, 
the Mauritian work force mainly services the agricultural 
and fisheries sectors, however, today, these same industries 
account less than 10 % of the labour force. Nowadays, most 
of the Mauritian human capital work in the field of 
construction, restaurants and hospitality as well as service 
sectors. Income inequality has increased initially, but the 
government has implemented social welfare curriculums to 
counter effect the problem of poverty in Mauritius. These 
social welfare programmes includes provision of food 
stamps, social services, micro-financing to small 
entrepreneurs as well as female empowerment in the labour 
market. Moreover the establishment of the ZEP (Zone 
deducation prioritaire) program which aims at raising 
primary school exam scores in lower performing schools 
has also been advantageous. Additionally, the Mauritian 
government also supports the elderly community over 60 
years old also benefit by providing them will social security 
monthly stipends and the government has also established, 

https://web.archive.org/web/20101115182748/http:/www.gov.mu/portal/site/education/menuitem.017e502688c15504631e691048a521ca/?content_id=9b8f800e57af7010VgnVCM100000ca6a12acRCRD
https://web.archive.org/web/20101115182748/http:/www.gov.mu/portal/site/education/menuitem.017e502688c15504631e691048a521ca/?content_id=9b8f800e57af7010VgnVCM100000ca6a12acRCRD


 

free primary and secondary education as well as free 
healthcare policies4.Hence, it can be noted from the results 
that  a bi directional causality between economic growth 
and poverty level exists in the country.  
Analysing the results between economic growth and 
income inequality, it can be observed that higher inequality 
reduces economic growth in the country. The results show 
that a 1% increase in income inequality reduces economic 
growth by 0.39%. Moreover, there is also a reverse 
causation here showing that as economic growth increases, 
income inequality falls. This result supports the Kuznets 
inverted U shaped hypothesis (Kuznet, 1967) linking GDP 
to inequality in income distribution. Initially, development 
increases inequality, but beyond a given threshold, the 
trend is reversed such that the inequality level steadies and 
then falls, until it reaches the lowest ;point which can be 
observed in the case of industrialized economies. The 
inverted U curve indicates that economic development 
posits a transition from an agrarian economy bearing low 
productivity to an industrial economy with much higher 
efficiency. The result is in accordance with the Kuznet 
concept whereby the evolution of inequality is a result of 
the downsizing in the percentage of the agricultural sector, 
having low productivity in the economy and the increased 
focus of activities in the manufacturing and financial sector 
as the case of Mauritius (Wahiba et al, 2015). However, if 
the magnitude of the coefficient is analysed, it is seen that 
it is very small. A 1% increase in economic growth 
contributed to reduce inequality by only 0.006%. Referring 
to various reports on Mauritius, then it can be said that in 
spite of the general improvement in terms of welfare of 
citizens, it is noted that growth experienced in Mauritius 
has not been distributed equally. Reduction in inequality 
will necessitate more growth as well as a more pro-poor 
pattern of growth5.  
 
Further analysing the results, it is noted that FDI as well 
boost economic growth. This result has been confirmed by 
various scholars such as Fauzel et al, (2015) and Jugurnath 
(2016). Interestingly, from column 3 and 4, the results show 
that an increase in FDI has also contributed towards 
lowering poverty and inequality in the country. The 
findings is in line with Fauzel et al, (2016). It should be 
noted that FDI inflows has been increasing and acts as a 
facilitator for the country’s industrial diversification, job 
creation as well as more exports development and higher 
growth. Foreign investments have also facilitated Mauritius 
to move from its high dependency on cultivation to a more 
diversified and dynamic economy with various sectors to 
exploit. These include the manufacturing, tourism and 
financial services, and ICT. FDI has also fuelled a higher 
per capita income for Mauritius. Given its positive 
externalities on the Mauritian economy, the country is 
encouraged to actively take part in the global race for FDI. 
With higher levels of FDI, the country will have 
opportunities of cross-border merger or acquisition (M&A) 
transactions which will enhance its access to finance, help 
                                                           
4 https://borgenproject.org/poverty-in-mauritius/  
5 
https://openknowledge.worldbank.org/handle/10986/23
804  

it gain global best practices and tap new markets. (Board of 
investment, 2014). Additionally, domestic investment in 
Mauritius has played a major role in promoting the 
economic development in Mauritius. According to this 
study, a 1% increase in local investment has contributed to 
0.01% increase in economic growth. Indeed, this result 
shows that the more local investment in the country the 
more developed the economy becomes. Finally as 
expected, it can as well be observed that an increase in 
unemployment increases poverty level.  
 
Robustness check 
For further investigation purposes, a robustness check has 
been done. For instance, instead of using the infant 
mortality rate as a proxy for poverty the proportion of poor 
households has been used. Qualitatively the main results 
did not change and poverty still negatively influence the 
economic growth in the country. A 1% increase in poverty 
is seen to reduce gross domestic product by 0.012%.  
 

Conclusion 

Based on the VAR framework adopted in this study, the 
main objective is to examine the poverty-inequality-growth 
nexus in Mauritius over the period 1980 to 2017. Referring 
to the results, it is found that poverty and inequality both 
reduces growth . Moreover, a reverse causation exist 
whereby higher growth rates reduces poverty and 
inequality in the country. Hence, there is a bi directional 
causality between growth and poverty as well as between 
growth and inequality. Also, FDI and local investment is 
seen to boost economic growth. The results as well show 
that an increase in FDI has contributed towards lowering 
poverty and inequality in the country. As expected higher 
unemployment rate is noted to increase the poverty level in 
the country.  
Hence, it is recommended that the country continue to 
adopt policies in favour of FDI, such as the development of 
infrastructure and improving the business environment in 
order to boost this type of investment. More so, there is also 
a need to provide incentives to accelerate domestic 
investment as these will enhance the country’s growth. 
Also, more pro poor growth is required in the country. As 
highlighted in the World Bank report6, an increase in 
female participation in the work force, reduction of high 
youth unemployment rates, improving the efficiency of the 
social protection system will reduce growing skills 
mismatch facilitating inclusive growth and help in 
combating poverty in Mauritius. 
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Abstract—Digital media platforms are a global trend that 
disrupt personal and organizational memory and knowledge 
management practices today. However, these platforms are 
not free of underlying threats.  Research focusing on threats 
awareness about digital media platforms may be growing.  
Nevertheless, knowledge gaps exist in the area of personal 
awareness of threats among young South African celebrities 
and professionals using digital media platforms. The research 
objective and question for this paper was to explore people’s 
awareness of threats in using digital media platforms. How is 
the lack of user awareness a threat when one is sharing 
personal experiences and issues on social media, and to what 
extent can this be considered a risk to one’s professional life, 
organisational memory and knowledge management? This is 
a research challenge within the managerial trajectory which 
fits the eMIG conference proceedings on Security, Privacy & 
Trust.  The assumption is that young South African 
professionals and celebrity personalities are ignorant about 
threats when using digital media platforms to market 
themselves and push public conversations.  A qualitative 
approach was therefore adopted by applying a desktop 
research design focusing on the online South African young 
professionals and celebrity personalities’ stories as reported 
in popular media. A content textual analysis technique was 
performed through coding in Nvivo to generate results and 
findings. User awareness reveals that digital media platforms 
are on the rise. Concerns are that this could significantly 
impact on the lives of young South African celebrities and 
professionals.  This paper contributes to technology 
management and its correlation to personal social trust issues 
within the South African context.   

Keywords— Celebrity, digital media, professional, threats. 

Introduction 
Determining digital media threat issues is now a global 

reality. People share activities, experiences and interests as 
one integrated online community in real-time. They can 
explore the common interests and activities of others.  
Given this reality, emerging concerns about threats are 
growing. Concerns about impacts of digital media on 
consumers are on the rise. Digital and social networking 
websites research is increasingly tapping into their 
“underlying beliefs, perceived security, perceived privacy, 
trust, attitude, and intention” [18].  Security threats are 
variables that touch, broadly, the online communities in 
terms of personal safety and convictions.   

This paper is positioned within the trajectory of technology 
management, and personal and organizational knowledge 
management.  It looks at the way people as clients perceive 
threats of digital and social media to personal and 
organisational information.  This research is concerned 
with young South African celebrities and professionals as 
online communities and a techno-savvy generation.  
However, being techno-savvy does not amount to threat 
awareness and personal technology management.  Digital 
media processes of sharing human-centric and 
interpersonal information are becoming complicated.  
People are risking loss of control and privacy of personal 
issues shared through digital domains.  How are these 
social media platforms faring in scholarly domains?   

Digital media safety issues are brokered within a 
personal knowledge management scholarly domain. Alavi 
and Leidner posit “knowledge in today’s organisations 
[assumes] that barriers to the transfer and replication of 
knowledge endow it with strategic importance.  Many 
organizations are developing information systems designed 
specifically to facilitate the sharing and integration of 
knowledge” [1].  Information systems are now tools 
intended for organisational memory and knowledge 
management.  These tools make it easy for memory and 
knowledge to be captured, stored, accessed and distributed 
when needed within or outside an organization. Digital 
media platforms form part of information management 
systems in many organisations.  Through these platforms 
knowledge is easily shared, assimilated and disseminated 
for both private and public consumption and customer 
relationship management.  Social media platforms and 
tools adopted by organisations have a goal to incorporate 
personal knowledge of both employees and of customers 
with organizational knowledge [9].  Therefore, threat issues 
around the use of digital media can be traced through 
employees who possess knowledge, whether as individuals 
or as teams.  It must therefore be clear for the organisations, 
as to what kind of information clients and employees may 
share through social media platforms.  But the clients 
should also access and possess knowledge about how the 
digital media security teams are dealing with their private 
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and public information.  It can be deduced that digital 
media threat issues are brokered within the bounds of 
personal knowledge and organisational knowledge.   

However, Jain refers to David Skyrme Associates 
(2004) and states that within the educational environment 
“the connection between personal and organisational 
effectiveness has so far been ignored” [9].  Further insight 
is shared with regards to digital media systems being 
acquired for goal setting, planning, sharing and integration 
of personal knowledge within organisations for 
productivity [1] [9].  However, what are the “expectations 
of the potential benefits of such systems” [1] considering 
the concerns on personal threat issues?  This gap applies to 
celebrities and professionals.  Using digital technology 
platforms creates blurred threat lines between what is 
personal and what is organizational. 

This paper begins by outlining the research problem. It then 
reviews recent literature on personal knowledge and digital 
media technology.  It then attempts to explore the 
contextualization of digital technology changes by 
highlighting key literature that examines the use of social 
network sites, or public domain digital media platforms.  
Discussion is developed by emphasising that South African 
professional and celebrity cohorts, as increased users of 
social network sites and related digital media platforms, 
organise and share personal and intimate information on 
these public domains.  Wide adoption of digital change and 
digitisation media platforms portrays people’s lack of 
awareness of managing personal and professional safety 
issues.  Arguing for the South African context, the threats 
of digital technology platform sharing of personal and 
professional information is yet to receive research attention 
in the field of technology management. 

Research Problem 
Companies in digital social media industry, like Facebook, 
Twitter, YouTube, LinkedIn among others, are 
progressively aware of threat challenges. While these 
companies continuously learn and share knowledge about 
fighting identity theft and betrayal of personal information 
that occur using their products, research is rare on 
customers’ awareness of risking their personal information 
and social lives when using digital and social media.  
Although research on users of the digital and social media 
platforms may be growing more research is still required in 
the South African context of young celebrities and 
professionals. The research question is therefore what the 
lack of awareness is of threats among young South African 
celebrities and professionals when sharing personal 
experiences and issues on social media, and to what extent 
can this be considered a risk to the professional life, 
organisational memory and knowledge management?  
Knowledge about threats awareness remains limited. 

How can threats be premised? 
The question concerning awareness of threats from 

using digital media stems from tools that enable individual 
persons and organisations to accelerate capturing and 

retaining memory and knowledge in real-time [1]. Until 
recently, literature on digital platforms seems little 
concerned with threats on personal life and knowledge 
management. 

Serenko and Bontis observe that “the business world’s 
accelerated entry into the knowledge era has spawned 
several new terms that did not exist a few decades ago” 
[16].  Digital media platforms have augmented explosive 
personal knowledge, experience and interest sharing.  
These can be considered knowledge management 
variables.  The reason is that knowledge activities can be 
shared through social media.  Literature establishes this as 
a practical personal knowledge revolution.  However, 
scholars do not address knowledge activities that capture 
and are transmitted through social media, even though 
these platforms enhance and mobilize interests and 
personal knowledge.   

In a PKM study, Jain defines “personal knowledge [as] 
… knowing what knowledge we have and how we can 
organize it, mobilize it and use it to accomplish our goals 
and how we can continue to create knowledge” [9].  
Examining this definition from a digital media perspective, 
it would be correct to posit knowledge is possessed, 
organized, mobilized and used to fulfill an individual’s 
personal goal.  Digital media platforms enrich individuals’ 
personal knowledge because they entail capturing and 
retrieving “knowledge effectively so as to use, re-use, and 
mobilize it for the benefit of the person, the organisation, 
and the community” [9].  Thus, digital media cannot be 
divorced from personal knowledge management. It starts 
with the human person creating the knowing, possessing 
and then having methods and techniques to use that 
knowledge in the public domain [14] [9]. Naturally, 
knowledge shared and mobilized on social media platforms 
is personal and is extracted from other people.  

Jain found that “PKM is a management tool to improve 
personal effectiveness, which has a direct bearing on an 
organisation’s improved effectiveness and productivity” 
[9].  Knowledge endowed to an individual person is 
important to individual capacities. Variables of personal 
knowledge management are:  

• Information overload problem. 
• Recognising own value. 
• Making better decisions for self-development. 
• Better equipped and more productive. 
• Enables knowledge-based and informed 

decisions. 
• Making life easier. 
• Innovative and thinking critically. 
• Managing personal human capital and 

professional excellence. 
 

Research and primary data can be used to explain the 
role of digital social media in personal knowledge threats.  



 

However, such data sets are missing in literature.  Thus, 
how are digital social media and social network sites 
threatening personal knowledge?  This is the task this paper 
initiates.  Literature on social network sites, or digital social 
media, sheds some light in the sharing and publishing of 
personal and private information. 

Social networks, personal information and 
knowledge  
The paper was concerned with celebrities and 

professionals sourcing, archiving and publicizing personal 
information, professional and personal knowledge using 
digital media and social networks sites.  Boyd postulates 
“social network sites (SNS) such as MySpace, Facebook, 
Cyworld, and Bebo have attracted millions of users, many 
have integrated these sites into their daily practice” [2].  
The users’ interests, adoption and incorporation of social 
network sites indicate the people’s responsiveness to these. 
However, in terms of an individual’s awareness, literature 
has not addressed public threats associated with digital 
media accounts or social network sites.  According to 
Boyd, “social network sites [are] web-based services that 
allow individuals to (1) construct a public or semi-public 
profile within a bounded system, (2) articulate a list of other 
users with whom they share a connection, and (3) view and 
traverse their list of connections and those made by others 
within the system.” [2] Thus, the body of knowledge is 
largely concerned with user variables. However, it can be 
deduced that user interaction, as represented by variables 
such as ‘share a connection’ and ‘viewing and traversing 
connection’, individual awareness of these sites is critical. 
Criticalness is shaped by awareness of dangers likely to 
occur with ‘sharing’, ‘inspecting’, ‘negotiating’ and 
‘crisscrossing’ in one’s networks. These elements on 
digital media sites are imperatives for the personal 
awareness of dangers.   

Users articulate, make visible and critically organize 
their personal life experiences [2].  In view of personal 
awareness, threats occur undictated through “photo-sharing 
or video-sharing capabilities; others have built-in blogging 
and instant messaging technology” [2].  Lange points out 
the traditional threat dichotomies that exist between 
‘‘public’’ and ‘‘private’’ along how YouTube participants 
blur these lines in their video-sharing practices [13].  
Donath posits “social network sites (SNSs) provide a new 
way to organize and navigate an egocentric social network” 
[4].  According to Kwak, Lee, Park and Moon “Twitter 
users tweet about any topic within the 140-character limit 
and follow others to receive their tweets … as a new 
medium of information sharing” [12].  Scholars agree on 
the revolutionizing power of social networking sites in 
helping adults and youths with online identities and 
behaviour.   

Participation in sharing activities, friendship linkages, 
and social linkages as a fast diffusion of information is 
argued to be addictive [2] [13] [4].  However, researchers 

are not addressing threats associated with “interpretive 
access” of ‘‘publicness” on what is perceived ‘‘publicly-
private’’ or ‘‘privately-public’’ behaviour. This challenge 
translates to the discourse question about what are 
perceived as costs associated with the establishment of 
trust, identity, and cooperation [4]. 

According to Sibandze and Garside, reality television is 
another social network creating new forms of South 
African celebrities [17].  This is a phenomenon which 
displays stardom, private identity and public personality, 
dramatized reality, and entertainment.  These new forms of 
celebrity occur within the context of evolving identities and 
‘negotiated’ complex social and cultural landscapes [17].  
Reality television as a celebrity-making process can be 
interpreted as a postmodern identity [17]. Terreblanche and 
Goodwin-Davey examined academic blogs - “the style and 
authorial voice in the blog” [19] - as sources of information 
sharing and publicizing.  Terreblanche and Goodwin-
Davey establish and posit the increased use of internet has 
also seen the increase in “the language of emails, online 
discussion forums, and … online discourse: blogs and 
wikis … Facebooks (social networks), Flickr 
(photosharing), YouTube (video sharing), Twitter (micro-
blogs) … to share and to be shared” [19].  Thus, digital 
media, just like reality television, helps people to embrace 
social celebrity identity-making processes. 

Adoption and creation of multi-social media platforms 
exist among “emerging people” such as students, 
celebrities and young professionals [17]; [19]; [3].  
Sibandze and Garside observe that from these platforms 
“celebrity life took its meaning and structure” [17]. Blogs 
alone encourage students to reflect upon their learning and 
displaying of personal knowledge [19].  Researchers have 
found a relationship between the use of “I” and an 
“authorial voice” when people are blogging [19]. This is 
evident in variables such as “personal and engaging 
nature", “personal focus”, “intimate”, “learning” [19].  

Social network practices can be deemed a personal 
knowledge intensive environment.  Use of digital media 
suggests celebrities and young professionals are knowledge 
workers. Sibandze and Garside conclude that in “the 
burgeoning of new media technologies, the crucial issue 
becomes the extent to which they are providing, or helping 
to provide, a space for ordinary South Africans to present 
themselves, their views, their culture, and by doing so 
feeding the process of transformations/democratisation” 
[17].  Terreblanche and Goodwin-Davey argue that a “blog 
is a communal project that resembles speech in its 
interactive and social nature” [19].  The interactive and 
social nature of speech found in digital media platforms 
results in the diffusion of personal knowledge p.  Literature 
confirms social networking promotes ‘personal’ feedback 
and deeper thinking.  Hence, the conclusion that “the 
information and knowledge conveyed in the blogs [are] 
more accessible … open access to all web users” [19].   



 

According to Fourie “social media websites keep a 
record, akin to a transcription, of both the private and public 
communications of end-users with each other and the world 
at large” [6].  Social media carry records that can be used 
as evidence even in courts of law [6].  Klomsri, Greback 
and Tedre explore social media in everyday learning and 
argue that “young adults are daily exposed to various kinds 
of information on Facebook, while maintaining control 
over their own Facebook activities. Self-directed learning 
and intrinsic motivation promote continuous discovery of 
new knowledge, yet sometimes the educational benefits are 
undermined by a lack of critical attitude towards 
information in social networks” [10]. Interactiveness on 
social digital media platforms promote informal learning 
and personal development. This digital social media is a 
source of knowledge and learning and plays a crucial role 
in educational development and personal identity. 

New social network tools unify personal information, 
discussions, expressions and reflections [17].  These tools 
are shifting private journaling from being private 
discourses to public discourses [17]; [19].  

Literature highlights a high rate of adoption and use of 
online and digitally enabled social media platforms.  In 
South Africa, this adoption of social media tools is across 
techno-savvy generations. These are the emerging 
generation.  Students, celebrities and professionals have 
accepted and are consciously reshaped by digital social 
spaces.  Social media platforms are being use as modern-
day journals for personal discourses, expressions and 
reflections with worlds external to them; hence, a 
postmodern identity [17]; [3].   

However, some scholars have established that these 
platforms are instrumental in bullying, targeting characters 
and character assassination [19]. Thus, negative impact 
continues to rise.  In this respect, questions pertinent to 
privacy, security and trust issues in digital social media 
among the current South African generations are 
justifiable.  Moreover, the rate of adoption of digital social 
media platforms does not indicate there is any awareness of 
potential risks [19].  For example, if a post is shared on a 
platform interactor will limitlessly, sometimes clumsily 
and often derogatively comment.  Largely, users tend to be 
naive in posting and sharing personal reflections and direct 
experiences using online and digitally mediated platforms.  
The focus on South African celebrity and professional 
awareness of digital media impact occurs within the 
trajectories of social networks, personal information and 
knowledge 

Theoretica Framework 
 This paper is premised on Steven Vie’s explanation of 
“(E)dentity” as “each time you participate in online spaces 
you add more layers to your online identity” [20].  
Trajectories of social networks resonate with enhanced 
online identity.  Social honesty is central to this identity 

[21]. This paper discusses threat awareness among South 
African celebrities and professionals using this 
“(E)dentity” perspective as an enhanced online identity.  

Methodology 
 This is a qualitative approach and an explanatory study 
based on a desktop design. The approach and design were 
relevant to the issues pertinent to understanding threats 
awareness of digital media among South African 
professionals and celebrities. An online protocol was 
adopted. Sampling technique was used targeting social 
media story life events reported on the popular medium 
TimeLive. Narrative articles were sampled randomly and 
analysed individually to create a connected single narrative. 
Research data was drawn from 9 case narratives for textual 
content analysis, synthesis and assessment. These cases 
were analyzed for challenge awareness while using and 
participating on ‘Twitter’ and ‘tweeting’ and ‘Instagram’. 
Nvivo was used to analyse the reported case stories into 
narrow and manageable issues relating to threats of digital 
media platforms and personal awareness. Case reports were 
coded in Nvivo and queries were run to generate textual 
results for presentation and discussion. The textual content 
analysis process began by pulling out content features that 
describe sharing and use of knowledge on digital platforms. 
Then, themes were pulled out from coded texts that outline 
the problems relating to security, privacy and trust issues of 
digital media platforms in view of the research objective 
and question for discussion. 

Results 
Figures 1 below present the data from narrative case reports 
studied for how creation, use and organising occurs on 
digital social media platfoms. 

 

 
Figure 2 Narrative cases studied (Source: Author) 

 

Drawing from a textual analysis, Figure 2 presents the 
three themes that were critically generated from the coded 
texts in the studied cases.  Digital and social media 
platforms are used by celebrities and young professionals 



 

for expressing thoughts and knowledge; for familiarity, 
fame and point scoring; and organising their memories and 
creating profiles.  

 

 
Figure 3 Themes from using digital social media (Source: Author) 

 

Drawing from the descriptive statistical analysis from 
Nvivo, Figure 3 presents the results on the challenges 
created by using digital social media among young South 
African professionals and celebrities. 

  

 
Figure 4 Demonstrating threat patterns (Source: Author) 

Figures 3 above demonstrate security and trust as the 
highest.  Variables found in security and trust indicate that 
digital social media platforms are instrumental in capturing 
and dispersing what is personal out to the public. The result, 
therefore, represents elements that define the professionals’ 
and celebrities’ challenges for using digital and social 
media today. 

Findings and discussion 
Digital and social media have observable security and trust 
challenges for individual professionals and celebrities in 
South Africa – be it at the workplace or in personal spaces. 

Findings 
The research results show that, professionals and 

celebrities are vulnerable to the following when using 
digital social media: 

Cyber harassment - bullying using name, mobile device, 
email, birthdate, photos, videos, mailing address, hardware 
settings, and device settings. 

Black social media – pestering and stalking on name, 
birthdate, photos, videos and location information. 

Trust betrayal – thievery and impersonation of name, 
birthdate, photos, videos, mobile device, location 
information and language. 

Explaining awareness of security 
This paper aims to explore and explain threats 

awareness among young professional and celebrity South 
Africans when using digital media platforms. Yan and 
Holtmanns attribute threat awareness of using digital media 
to “the rapid growth in global digital computing and 
networking technologies, [as] trust becomes and important 
aspect in the design and analysis of secure distributed 
systems and electronic commerce”.  Social trustworthiness 
in the general usage of digital social media translates to the 
relationship between what is personal and private to what 
is public networking [21].  In this study, results 
successfully achieved the objective. 

In view of alertness to possible dangers linked to digital 
use, results show that people naturally trust and choose to 
rely on digital media components [21].  Redecker, Ala-
Mutka and Punie posit “the Internet has had a profound 
effect on the private and professional lives of European 
citizens, offering them an increasing number and range of 
opportunities for accessing information, gaining and 
exchanging knowledge and realising personal learning 
goals” [15].  Cases studied in this paper demonstrate that 
within the South African context trusting unconsciously 
when using Twitter can expose one to black digital media 
behaviour like stalking and pestering. The results show 
elements of cyberbullying. Insentient trust of social media 
by sharing pictures, or videos that tell one’s real-time life 
status, can lead to many forms of betrayal.  The results 
suggest that among young South African professionals and 
celebrities the awareness of threats when using digital 
platforms is lacking.  Data sets signify a growing tension 
between the individual’s trust of social media platforms and 
organizationally advocated digital media behavior and 
values. 

The results further show that the use of, for example, 
Twitter and Instagram signifies ‘fast diffusion of 
information’ into ‘knowledge exchange’ [12] [15]. 
However, online reactions such as “my name is widespread 
on social media platform” and “my account contains 
personal data” give a different interpretation. It can be said 
that mutual trust is broken between the users and the digital 



 

media environment itself.  It can be concluded, from figure 
3 where security issues are over 40%, a lack of awareness 
of threats is indicated.  Elements are largely linked to 
Twitter and Instagram use as podiums of expressions and 
experiences. While literature infers “(E)dentity” [20] is on 
the increase, the untrustworthiness of digital social 
networks is also on the rise.  Thus, in South Africa young 
professionals and celebrities are being exposed to cyber 
harassment and pestering black twitters and Instagrams. 
Such activities are indicative of the dangers of a lack of 
awareness and blindly trusting online identity and 
(e)dentity [20] [21].  

Threat issues are entrenched in (E)dentity and multiple 
social perspectives include personal development, social 
interactions, simplifying life [15] [10].   Redecker et al., and 
Klomsri et al., conclude that with personal knowledge there 
are four C's by which “social media can lead to 
innovations” [10] [15]:  1) Content - access a freely 
available lifelong learning continuum contributing to 
professional development and equity and inclusion [15] 
[10]. 2) Creating - users to create digital content themselves 
and publish it online as contributors to the gaining and 
generating of new knowledge as ‘user-generated content’ 
[15] [10].  3) Connecting – Users are allowed and accorded 
access to tacit knowledge, targeted knowledge and 
exchanging knowledge with their network communities 
(peers, family and friends) for innovation. 4) Collaboration 
– social network users find support within their network of 
users “pooling resources and gathering the expertise and 
potential of a group of people committed to a common 
objective” [10].  In the case of South Africa, for digital 
social media to lead to innovations in content, creating, 
connecting and collaboration threats awareness among 
online communities and techno-savvy generations should 
not be construed.  Instead, it should enhance innovation 
among the users [10].     

Results in this paper show that digital social media 
platforms are instrumental in ‘(E)dentity’ on the one hand, 
and on the other to bullying, targeting and character 
assassination [19] [20].  The prevalence of phrases 
including “deliberately hacked”, “racist and homophobic 
tweet”, “further offences”, “promotes intolerant views” and 
“fat-body shaming” is indicative of high levels of 
awareness of threats as a general phenomenon. However, 
this awareness among young people as end users of digital 
media technologies is still to gain research attention. 
Threats awareness is defined as an individual’s failure to be 
critically responsive users and consumers and being able to 
differentiate between what is private and what is public 
information. This lack results in failure to responsibly 
control how social media connections interact with one’s 
information. South African users need to develop this 
technical-know-how and awareness based on the four Cs.  
This will enable awareness skills when participating and 
sharing life stories on digital social media platforms for 
private-public consumption.  

Conclusion 
    In South Africa, the use of digital social technologies has 
increased in recent times. Studies show that social media 
platforms are used for enriching personal memory and 
knowledge. They examined how posting exchanges 
through social network sites inspires the (e)dentity – 
enhanced online identity. This paper adopted an 
explanatory stance and analysed 9 narrative cases reported 
in TimesLive a popular online site.  The results drawn from 
content textual analysis confirm the high rate of security 
and trust issues based on (e)dentity perspective, and that 
there is blind social trust of digital sites among young South 
African celebrities and professionals.   

  This paper confirms digital social media sites and 
platform like Facebook, Twitter and Instragram are an 
unavoidable trend in the sharing of personal and 
organisational knowledge and memory in real-time. Real-
time activities and identities are created and supported by 
real-time visual, textual and virtual means like digital 
picture power, dynamic voice graphics, photographics, etc.  
However, a lack of threat awareness taps into a person’s 
blind social trust in using digital social media.  It is noted 
that these platforms can be likened to ‘electronic pubs’ 
where celebrities and professionals can post exchanges 
about their personal experiences and social events to let off 
steam. The intention is not to deliberately damage 
themselves, or their employers, or online associates.  It 
remains a matter of being gullible, naïve or even ignorant 
of possible social damage that one may cause either to 
oneself and others.   

  In conclusion, this paper infers that the 
relationship between personal knowledge and digital social 
media technology is real.  The discussion was aimed at 
managerial more than information technology tools.  
However, the limitation of this paper is that it is purely 
desktop research that depended on popular media 
narratives for results and findings.  As a research area, the 
link between the use of digital social media and private-
public life remains a research challenge for fields like 
human resource management, personal knowledge 
management and organisational knowledge management. 
The analysis led to the confirmation of the need for future 
research on how an individual person’s lack of threats 
awareness on digital social media, especially as employees, 
may impact on the way organisations think of human 
resources and organisational memory and knowledge 
management in South Africa.   

References 
[1] M. Alavi, and D. E. Leidner, Knowledge management systems: 

issues, challenges, and benefits. Communications of the AIS, 1(2es), 
1999, p.1 

[2] D. boyd, Why youth (heart) social network sites: The role of 
networked publics in teenage social life. MacArthur foundation 
series on digital learning–Youth, identity, and digital media volume, 
2008, pp.119-142 

[3] R. de Villiers, and R. Dersley, Emerging technology for emerging 
peoples: evaluation of an African AIDS-awareness training system. 
In EdMedia: World Conference on Educational Media and 
Technology, 2003, pp. 3315-3321. 

[4] J. Donath, Signals in social supernets. Journal of Computer-
Mediated Communication, 13(1), 2008, pp.231-251. 



 

[5] N. B. Ellison, Social network sites: Definition, history, and 
scholarship. Journal of computer‐mediated Communication, 13(1), 
2007, pp. 210-230. 

[6] P. F. Fourie, Using social media as evidence in South African 
courts (Doctoral dissertation, North-West University (South Africa), 
Potchefstroom Campus), 2016. 

[7] K. Hamilton, and P. Hewer, Tribal mattering spaces: Social-
networking sites, celebrity affiliations, and tribal 
innovations. Journal of Marketing Management, 26(3-4), 2010, 
pp.271-289. 

[8] F. M. Horwitz, C. T. Heng, and Quazi, H. A, Finders, keepers? 
Attracting, motivating and retaining knowledge workers. Human 
resource management journal, 13(4), 2003, pp.23-44. 

[9] P. Jain, Personal knowledge management: the foundation of 
organisational knowledge management. South African Journal of 
Libraries and Information Science, 77(1), 2011, pp.1-14. 

[10] T. Klomsri, L. Grebäck and Tedre, M, Social media in everyday 
learning: how Facebook supports informal learning among young 
adults in South Africa. In Proceedings of the 13th Koli Calling 
International Conference on Computing Education Research, 2013, 
pp. 135-144. ACM. 

[11] T. Kreutzer, Generation mobile: online and digital media usage on 
mobile phones among low-income urban youth in South 
Africa. Retrieved on March, 30, 2009, pp.903-920. 

[12] H. Kwak, C.Lee, H. Park and Moon, S, What is Twitter, a social 
network or a news media? ACM, 2010, pp. 591-600. 

[13] P. G. Lange, Publicly private and privately public: Social networking 
on YouTube. Journal of computer‐Mediated communication, 13(1), 
2008, pp.361-380. 

[14] D. Pauleen, Personal knowledge management: putting the “person” 
back into the knowledge equation. Online Information 
Review, 33(2), 2009, pp.221-224. 

[15] C. Redecker, K. Ala-Mutka and Punie, Y, Learning 2.0-The impact 
of social media on learning in Europe. Policy brief. JRC Scientific 
and Technical Report, 2010. 

[16] A. Serenko and N. Bontis, Meta‐review of knowledge management 
and intellectual capital literature: Citation impact and research 
productivity rankings. Knowledge and process management, 11(3), 
2004, pp.185-198. 

[17] Sibandze, D., Gómez, E., & Garside, D. (2009). Media and celebrity: 
Towards a postmodern understanding of the role of reality television 
in the development of new forms of South African/African celebrity. 

[18] D. H. Shin, The effects of trust, security and privacy in social 
networking: A security-based approach to understand the pattern of 
adoption. Interacting with computers, 22(5), 2010, pp.428-438. 

[19] L. Terblanche and A. Goodwin-Davey, Academic blogs: A platform 
for sharing information and disseminating knowledge. Southern 
African Linguistics and Applied Language Studies, 31(3), 2013, 
pp.375-387. 

[20] S. Vie, Introduction Your (E)dentity. Southlake, Fountainhead 
Press, 2011. 

[21] Z.Yan and S. Holtmanns, ‘Trust modelling and Management: from 
social trust to digital trust’, Computer security, privacy and politics: 
current issues, challenges and solutions, IGI Global, 2007. 

 

  



 

Title: Supply chain integration, a panacea to corporate performance: A case of selected companies 
in Zimbabwe. 

  

Caroline Mandihlare1 

Department of Management 
Women’s University in Africa, 

Harare, Zimbabwe 
carolinemandihlare@gmail.com 

Benson Ruzive2 

School of Management, IT & Governance 
University of KwaZulu-Natal 

Pietermaritzburg, South Africa 
bruzive40@gmail.com  

Professor Maxwell Phiri3 

School of Management, IT & Governance 
University of KwaZulu-Natal 

Pietermaritzburg, South Africa 
phirim@ukzn.ac.za  

Malvern Chiboiwa4 

School of Management, IT & Governance 
University of KwaZulu-Natal 

Pietermaritzburg, South Africa 
malvernchiboiwa@gmail.com 

Champion C. Mukayani5 

Department of Supply Chain Management 
Chinhoyi University of Technology 

Chinhoyi, Zimbabwe. 
mukk06@gmail.com 

David Damiyano6 

Department of Economics 
Bindura University of Sciences & Education 

Bindura, Zimbabwe 
davydamex@yahoo.co.uk 

 

Abstract - The study sought to extend the body of knowledge 
in Supply Chain Integration (SCI) through establishing its, 
(SCI), dimensions and their (SCI dimensions) effects on 
organisational performance. The study was conducted among 
twenty selected manufacturing companies in Zimbabwe. If 
companies adopt supply integration dimensions, their 
organisational performance will be improved.  A sample of 50 
employees from a population of 60 was used in this study. In 
order to check the validity of the constructs, Cronbach Alpha 
was used and the results showed a coefficient value of 0.872. 
The questionnaire was circulated among academia and 
industry experts to identify and remove weak items. Findings 
showed that the mean values of the constructs were high, and 
the regression model gave R2 value of 0.455. Findings also 
revealed that improving supply chain integration will result in 
improved organisational performance. We recommend that 
companies embrace these dimensions if they are to improve 
organisational performance.  
 

Key words: Supply Chain Integration, dimensions, 
organisational performance 

Introduction 
There has been a paradigm shift recently in supply chain 
management in which companies no longer compete 
among themselves but rather it is supply chains which are 
now competing to gain competitive advantage. This shift 
has resulted in companies coming up with a new idea of 
supply chain integration which is a new phenomenon 
habitually stated as a key distinctive character of supply 
chain management [1]. Reference [2] confer how 
integration is one of the management activities essential to 
implement supply chain management, at the same time [3] 
suggest that the aim of integration is to enrich the entire 
practice with competence and value throughout the supply 
chain partners. This was also supported by [4] who reiterate 
that integration leads to enhanced effectiveness and cost 
efficiency. Integration of supply chain can occur at both 
strategic and functional stages [5], [6], [7]. Reference [8]  
state that this concept has an advantage of designing 
products at a faster pace, with greater superiority and 
reduced expenses than what would be achieved by a single 
company.  

According to [9], integration is ‘the degree of the condition 
of partnership that exists among units that are required to 

achieve harmony of effort as dictated by the atmosphere. 
The aptitude of companies to manage materials, money and 
information flows in an all-inclusive fashion is critically 
reliant on their ability to put the supply chain integration 
into practice [10].   

It would be a deception to think that the idea of supply 
chain management integration is not associated with 
challenges. To start with, hypothetical poetry gives 
miniature if any pragmatic indication of integration of 
supply chains outside the dyadic level [11], [12]. Reference 
[3] found no evidence of supply chains that were linked 
from the initial source of supply to the end-customer. 
Similarly [13] did not find an indication of enterprises that 
have designed and come up with inter-company integration 
yonder than the dyadic integration with supply chain 
partners.  Reference [12] found only a few studies that 
focus on an extended scope of integration beyond the 
dyadic integration. Reference [14] conclude that while 
researches suggest an extensive latitude of synchronised 
developments through supply chains, there is insignificant 
observed suggestion that confirm these claims. Secondly 
the concept of supply chain management is not clearly 
defined and understood [15], [2]. In spite of a substantial 
growth in the number of published articles dealing with the 
topic since the mid-1980s, this challenge still exists [16]. In 
addition, there is no commonly known meaning of supply 
chain management integration or even linked themes as 
supply chain integration or chain association. Reference 
[12] posit that significant differences in the latitude and 
state of supply chain integration exist in current researches. 
The same authors mention that another challenge for 
researchers is that the same idea is given different 
interpretations or worse still different notions are used to 
refer to the same meaning.  

Literature Review 
Reference [17] suggest that, ‘the rationale behind SCI is to 
combine partners’ resources and perspectives into firm’s 
value propositions thus allowing all firms in a SC to excel 
in performance. Related studies have found that 
coordination through the SC has a constructive influence 
on a firm’s performance [13], [18], [19], [7] while others 
have proved that integration has a positive impact on 
supply chain performance [20], [21] and operational 
performance [18], [6]. Reference [22] contend that, ‘one of 
the fundamental issues in SCI literature is whether the 
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relationship between SCI and performance is general or 
conditional on settings or approaches.’ This observation 
was supported by [6], [18], [22] who assert that the general 
perception advocates that some categories of SCI are more 
operative than others in refining performance. For instance, 
[18] reiterate that integration within a firm is more 
associated with performance than is integration with 
partners outside the firm. Nevertheless, the conditional 
viewpoint proposes that the success of numerous categories 
of SCI is resolute of the degree of dependent influences 
[23]. For example [24] exhibited that the outcome of SCI 
on performance diminished as product instability and 
demand randomness mutually enlarged.   This research 
aimed to zero in on the effects of supply chain integration 
on a firm’s performance.  

Definitions of SCI 
Literature was reviewed to get definitions of supply chain 
integration from different researchers. Table 1 below gives 
a summary of the researchers who were picked and their 
different views. 

Table 2: Definitions of Supply Chain Integration 

Author(s) Definition 
Reference [25] “The concept of integration as a 

mechanism to support business processes 
across a supply network is closely related 
with the effort to overcome intra- and 
inter-organisational boundaries.” 

Reference [26] “…includes both upstream or supplier 
integration and downstream or customer 
integration, as well as horizontal 
integration within the firm.”  

Reference [27] “The strategy must span material and 
product flow from vendors to final 
consumers and encompasses array of 
different organisational entities, external 
(e.g. suppliers) as well as internal (e.g. 
functions).” 

Reference [18] “The degree to which a manufacturer 
strategically collaborates with its supply 
chain partners and collaboratively 
manages intra- and inter-organisational 
processes, in order to achieve effective 
and efficient flows of products and 
services, information, money and 
decisions to provide maximum value to 
the customer.” 

Reference [28] “The extent to which all activities within 
an organisation, and the activities of its 
supplier, customers, and other supply 
chain members, are integrated together.” 

 

This study adopted the SCI definition given by [18] as it 
was considered to be more powerful in its inclusion of the 
management of intra and inter-organisational processes 
with the aim of delighting the customer, who is the final 
recipient of a product of service.  

Dimensions of SCI 
Different magnitudes of supply chain integration have been 
suggested by many researchers. Fussiness has been 
encouraged instead of comprehensive integration, 
questioning the nature and degree of integration which 
relates to individual links of the supply chain [3], [29]. 
They discussed six developments in present-day 

management that echo the necessity to reconsider the 
leading opinion of cohesive SCM namely;  

Table 3: Supply Chain Integration Dimensions 

Author(s) Dimensions 
Reference [29] 
 
 
 
 
 
 
Reference [30] and 
Reference [31] 
 
 
Reference [32] 
 
 
 
 
 
 
 
 
 
 
 
 
Reference [11] 
 
 
 
 
 
 
 
Reference [22] 
 
 
 
 
Reference [28] and [33]  
 
 
 

• Process divergence  
• Channel separation 
• Maturing relationships  
• Strategic polarisation  
• Organisational 

diversification  
• Measurement 

differentiation 
 
• Structural integration 
• Systems integration 
• Relational integration 

 
• In-house integration which 

refers to actions which are 
entirely inside the firm’s 
core business. 

• Dyadic level, which 
reflects lone but dual party 
connections (concerning, 
for example, a company 
and its supplier or a 
company and distributor or 
retailer). 

• Chain level, which 
encompasses a set of 
dyadic relationships 
including a supplier, a 
supplier’s supplier, a 
customer and a customer’s 
customer. 

• Complex level, which is 
about a broader net-work of 
operations. 

 
• Internal inter-

departmental 
coordination 

• Upstream 
coordination with 
treasured first tier 
vendors 

• Downstream 
coordination with 
treasured first tier 
clients 

• Broad upstream  and 
downstream 
coordination (‘from 
the supplier’s supplier 
to the customer’s 
customer’). 

 
• Internal integration 

 
• Process integration 

 
• Product integration 
• Internal integration 
• Supplier integration 
• Customer integration 

 

This research adopted supply chain integration dimensions 
suggested by [28] who undertook a similar study in 
Rwanda to establish the impact of SCI on the performance 
of manufacturing companies. Reference [33] carried out a 



 

similar research in the pork processing industry in Kigali, 
Rwanda.  

Internal Integration 
Internal integration is almost a pre-requisite for SCMI, 
meaning that external integration follows internal 
integration [34], [35]. The aim of coordination within the 
firm is to eradicate the outdated departmental individual 
mentality and emphasise healthier synchronisation among 
departments [36]. Coordination within a firm focuses on 
events inside a company. This refers to the extent to which 
a company structures its own organisational strategies, 
practices and processes into collaborative, synchronised 
processes to fulfil the demands of the customer [37], [38], 
[39].  

Product Integration 
Product integration has been defined as ‘the involvement of 
suppliers and customers in the development of new 
products [22], [40], [41] and aims to support such 
development through close interactions with supply chain 
partners [42].  

Process Integration 
Process integration is the formation of joint and 
synchronised processes with upstream and downstream 
supply chain partners including customers [22], [43], [40] 
and targets to support product production and distribution.  

External Integration 
Conversely, external integration on the other hand 
embodies the coordination of the activities and the 
movements across organisational borders. Coordination 
with and among outside supply chain partners leads to 
reduced expenses, reduced inventory shortages and 
reduced lead times [44]. Upstream and downstream 
coordination are commonly referred to as external 
integration, which is the level to which a company 
associates with its external partners to structure inter-
organisational strategies, practices, and processes into 
collaborative, synchronised processes [45]. Downstream 
integration refers to merging core competencies derived 
from coordination with critical customers, whereas 
upstream integration refers to identifying core 
competencies related to coordination with important 
vendors and merging the same [19].  

Reference [46] conclude that if the inside coordination of a 
firm supersedes the integration across firms, it leads to 
competitive advantage as a result of improved business 
performance of the individual company within a supply 
chain in terms of product and service offerings, growth and 
profitability.  

Benefits of Integrated Supply Chain Management 
 

Table 4: Benefits of Supply Chain Integration 

Author(s) Benefits 
Reference [47] 
 
 
 
 

• Shortened lead times 
• Better and consistent 

delivery promises 
• Reduced plan disturbances 
• Reduced stock-outs 

 
 
Reference [48]  

• Reduced value problems 
• Constant prices. 

 
• Better understanding of 

customers and better ability 
to serve them. 

• More cost effective and 
efficient with increased ROI 
and project margins. 

• Reduced waste material and 
time as well as reduction in 
supplier function.  

• Less risk and enhanced 
competitiveness. 

• Keep up with demand and 
be more flexible to changing 
markets. 

• Better opportunity for 
investment when operating 
with collective power. 

• Get early warnings for 
problems anywhere in 
supply chain due to 
information sharing. 

Challenges of Supply Chain Integration 
Reference [49] suggest the following as challenges of 
supply chain integration: 

Table 5: Challenges of Supply Chain Integration 

Supply Chain Integration Challenges 
Business micro-
environment  

Business macro-
environment 

Technical Challenges 

• Operationa
l costs 

• Top 
manageme
nt decision 
making 
flexibility 

• Top 
manageme
nt 
structures 

• Customer 
demand 
manageme
nt 

• Logistics 
manageme
nt 

• Operations 
easiness 

• Measures 
of SC 
paybacks 

• Standard 
of trade 

• Procureme
nt 
manageme
nt 

• Firm 
coordinati
on 

• Industry 
practice 
assimilatio
n 

• Philosoph
y and 
variation  

• Vendor 
capability 
prerequisit
e 

• Business 
transforma
tion 
orientation 
to 
globalisati
on 

• Outcome 
of 
globalisati
on 

• Data and 
informatio
n 
assimilatio
n 

• Applicatio
n 
integration 

• Extranet 
adoption  

 

Methodology 
Population and Sample size 
The study used a cross-sectional examination with the aid 
of a questionnaire to lobby for data from a sample of 50 top 
and middle managers drawn from a population of 70 
managers in two cities. An exploratory factor analysis 
(EFA) using a chief element enquiry with varimax rotation 
was used to measure the strength of supply chain 



 

integration on performance. Cronbach Alpha was done to 
test the validity of the constructs in the study so as to 
establish their consistency. Reference [50] suggests that a 
figure above 0.7 shows good results. 

Questionnaire Design 
The constructs used in the research were identified after a 
thorough review of literature related to SCI. These were 
first submitted to five academicians and ten executive 
members in ten companies for review and to pre-test them. 
They were then modified after the response, resulting in the 
expression of some questions being added or deleted to 
ensure that the questionnaire became logical and 
appropriate to industry practices. In the questionnaire, the 
respondents were requested to specify the degree to which 
they agreed or disagreed to questions asked in relation to 
their firms on a four point Likert scale. The scale was 
worded; (1= strongly disagree [SD], 2= disagree [D], 3= 
agree [A] and 4= strongly agree [SA]). 

Measurements 
The key constructs were  i) internal integration (II), ii) 
customer integration (CI), iii) supplier integration (SI), and 
iv) firm performance (Perf). Internal integration was 
measured based on frequency of interdepartmental 
meetings among the internal functions of firms, and 
integrative inventory management. Supplier integration 
was measured by the level of strategic partnerships between 
individual firms and their strategic suppliers as well as the 
level of supplier involvement of key suppliers in decision 
making. Customer integration was measured by the 
frequency of interaction between firms and their customers 
as well as the level of frequency of follow-up of the 
organisation with its customers on customer complaints. 
Operational performance was measured by how quickly the 
firm modifies its products to meet customer needs, the 
firm’s outstanding on-time delivery record to customers. 
Challenges encountered when implementing supply chain 
integration were measured at business micro-environment 
level, business macro-environment level and technical 
level.  

Data Collection 
The designed questionnaires were dropped at selected 
companies (in Zimbabwe) and left for respondents to fill at 
selected companies. These were then picked up later after 
two weeks having given respondents enough time to attend 
to them without interfering much with their work 
schedules. An online survey using Kobo was also posted to 
selected ten companies.  

Findings, Discussions and Conclusions 
 

Reliability of the instrument 
 
To ascertain the accuracy and completeness of the data 
gathered, it was thoroughly reviewed to determine whether 
the questionnaires were fully completed. Data was then 
coded and sorted before being entered into the Statistical 
Package for Social Sciences (SPSS) version 23.  

 

Table 6: Cronbach's Alpha Test 

Reliability Statistics 

Cronbach's Alpha N of Items 

.872 55 

 
To determine the reliability of the questionnaire, Crobach’s 
Alpha coefficient test was done as shown in Table 5 above. 
The test revealed a coefficient value of 0.872. References 
[51] assert that generally reliabilities are considered poor if 
they fall below 0.60, those in the range of 0.70 are 
acceptable, while those over 0.80 are good (indicate a high 
degree of internal consistence).   

 

4.2 Supply Chain Integration Dimensions 

Table 7: Descriptive statistics 

 

N Minimum Maximum Mean 
Std. 
Deviation Kurtosis 

Statistic Statistic Statistic Statistic Statistic Statistic 

Internal 
Integration 33 1.00 4.00 3.3636 .89506 2.383 
Supplier 
Integration 33 1.00 4.00 3.3333 .92421 1.646 
Customer 
Integration 33 1.00 4.00 3.2424 .86712 2.067 
Process 
Integration 33 2.00 4.00 3.3030 .63663 -.581 
Product 
Integration 33 1.00 4.00 3.2424 .61392 4.302 
Valid N 
(listwise) 33      

 

The first objective of the research was to establish supply 
chain integration (SCI) dimensions. The results showed 
high levels mean statistics suggesting that the respondents 
clearly agreed with [28] who had suggested internal 
integration, supplier integration, customer integration, 
process integration and product integration as dimensions 
of SCI. Internal integration showed the highest mean 
(3.3636) followed by supplier integration (3.3333). From a 
comparison of the results of our study to those from prior 
researches on supply chain integration dimensions, it is 
clear that internal integration was more popular, suggesting 
that it is imperative for companies to begin integration from 
within.  

Table 8: Regression Analysis 

Model Summary 

Model R 
R 

Square 
Adjusted 
R Square 

Std. Error of 
the Estimate 

Change Statistics 

R 
Square 
Change 

F 
Change df1 df2 

Sig. F 
Change 

1 .674a .455 .353 1.20201 .455 4.499 5 27 .004 

a. Predictors: (Constant), Product Integration, Internal Integration, 
Process Integration, Customer Integration, Supplier Integration 

 



 

A regression model was run which gave value of R2 of 
0.455 implying that 45percent of integration of supply 
chain are explained in these variables. This is below 
50percent which means there could be other variables 
which were left-out.  

Table 9: Correlations of SCI Dimensions 

Pearson Correlation Correlations 

 
Internal 
Integration 

Supplier 
Integration 

Customer 
Integration 

Process 
Integration 

Product 
Integration 

Internal 
Integration 

 1 .793** .728** .020 .176 

      

Supplier 
Integration 

 .793** 1 .871** .035 .459** 

      

Customer 
Integration 

 .728** .871** 1 .202 .532** 

      

Process 
Integration 

 .020 .035 .202 1 .606** 

      

Product 
Integration 

 .176 .459** .532** .606** 1 

      

      

**. Correlation is significant at the 0.01 level (2-tailed). 

 

Internal integration correlated with supplier integration at a 
strength of 79% (0.793) and we are 99% confident that they 
positively influence supply chain integration.  Internal 
integration and customer integration correlated at a strength 
of 72% (0.728), implying that increasing internal 
integration of a firm will improve the integration with that 
firm’s customers. The correlation between internal 
integration and product integration was 17% (0.176). The 
correlation between supplier integration and customer 
integration was 87% (0.871) while supplier integration and 
product integration related at 45% (0.459). Customer 
integration correlated with product integration at 53% 
(0.532) while process integration and product integration 
related at 60% (0.606). The results reinforce the findings of 
[46] who reiterate that competitive advantage is gained if a 
firm begins by coordinating its internal business operations 
(internal integration) which will ultimately lead to better 
business performance.  

 

5.0 Conclusions and recommendations 

The study concluded that internal integration, supplier 
integration, customer integration, process integration and 
product integration were dimensions of supply chain 
integration although they showed a weak correlation. This 
weakness could be attributed to prevailing pecuniary (more 

to do with political and economic meltdown in the country) 
situation in the country. We therefore conclude that firms 
must adopt these dimensions of SCI beginning with internal 
integration which will improve the external integration and 
business performance of organisations. Even though the 
results reveal an interesting relationship between 
dimensions of supply chain integration and organisational 
performance in Zimbabwe, it is not clear whether these 
findings will be similar if the research is carried out in other 
countries. Hofstede (1980) argued that organisational 
practices may be different from country to country. We 
recommend that companies improve the relationship 
between their internal integration and product integration 
through approaches such as early supplier involvement 
(ESI) and early buyer involvement (EBI). We also 
recommend a similar research be carried out after a 
reasonable time (5 years) or be carried out in other cities of 
the country using the same constructs. 
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Abstract—Much research in the education discipline has 

been concerned with how to enculturate students in the habits 
of learning and achieving. For a modern student who has grown 
up in the era of technology, it remains an even grander challenge 
for educators to acquire and maintain such a student’s attention 
in a learning environment, especially that which has not kept 
abreast with the advances in technology. In these particular 
instances, approaches such as gamification inspire much needed 
hope towards the revitalisation and modernisation of learning 
environments. This study employed a qualitative approach in 
observing and reporting on the experiences and perceptions of 
using a game-based learning platform as a supplementary tool 
for teaching undergraduate students. The observations were 
interpreted using the cognitive and affective domains of Bloom’s 
Taxonomy, with an additional social dimension. What the study 
found was that, through the use of a game-based learning 
platform, students became cognitively conscious of their content 
knowledge in relation to one another and the taught syllabus; 
the use of a game-based learning platform had positive affect on 
the students towards learning; and from a social perspective, the 
learning environment transformed into a platform for engaging 
academic socialisation. 

Keywords—Kahoot!, technology in education, gamification, 
game-based learning, collaborative learning 

Introduction 
Advances in technology have ushered in an exciting era in 
teaching and learning, an era characterised by myriad ways 
with which to adopt technology in teaching and learning 
environments. This adoption has been supported by a rich 
body of research which reports on numerous benefits 
associated with successfully integrating technology in 
various teaching and learning environments. The concept of 
gamification, which can be described as the application of 
game-based activities in nongame environments, stands out 
as one of the important concepts when marrying technology 
and education [1]. In certain educational contexts and 
settings, gamification has been shown to have a positive 
impact on student attention levels, motivation, engagement 
and interest while also having the ability to attract and 
maintain the attention of digital natives during the processes 
of teaching and learning [2]. It is also important to note that, 
although the concept of gamification has gained popularity as 
a practice prevalent in technology-enabled environments, its 

applicability extends beyond this popular view [3]–[5]. To 
this fact, Kapp [4] further asserts that “gamification is a 
design sensibility” which is “not bounded by technology or 
the need to be delivered online” (para. 2). In a more elaborate 
look at the concept of applying game-based activities in 
nongame environments, Alsawaier advanced that there is a 
distinction between gamification and game-based learning 
[6]. Whereas his definition of gamification is in line with the 
one given above, he stressed that game-based learning “relies 
on using games to meet learning outcomes” [6, p. 59]. Within 
the context of this paper, we use the two terms 
interchangeably. 
The remainder of this paper is structured as follows: a review 
of existing literature on game-based platforms in relation to 
teaching and learning is presented in Section II; Section III 
briefly introduces and describes how the game-based learning 
platform that has been used in this research study works; 
Section IV presents the theoretical grounding which provides 
a framework for analysing and discussing the findings 
presented in this paper; Section V maps out the enquiry 
process which has been adopted for this research; Section VI 
presents a discussion of some of the key findings, with 
Section VII concluding the paper. 

Literature Review 
The concept of gamification and its application to education 
have seen much interest in the recent past from both the 
researchers interested in technology in education and 
educators who implement this concept in practice across 
various educational settings [7]. This widespread interest has 
progressed steadily with the 21st century advances in 
technology, paving the way for the modern student to remain 
motivated, interactive and engaged during their learning 
process [8]. Yıldırım and Demir [9] further elaborated that 
the application of gamification in a lecture hall setting is 
beneficial to students in that it increases their engagement and 
interest in learning. In a study conducted by Baker et al. [10], 
the researchers have pointed out that game-like learning 
environments can be goal-oriented to allow students to focus 
and not get bored during classroom activities. The study also 
illuminates the importance of keeping students engaged, not 
only during the first experience of a technology-supported 



 

game-like learning environment, but also for repetitive usage 
of the same. In a separate study, Foss and Eikaas [11] have 
indicated that letting students play motivational games during 
their learning process affords the instructor an opportunity to 
monitor the students’ progress. 
In exploring the effect of the use of a game-based learning 
platform on student attendance, Cutts et al. [12] indicated that 
student attendance gradually increased as a result of its use. 
Furthermore, the use of such a platform, they reported, 
enhanced the understanding of various concepts presented to 
students, leading to their conclusion that the students, who 
had participated in the study, enjoyed using the gamification 
platform for effective learning. 
Arguably, this implies that there is a connection between the 
application of gamification as a concept (or adopting a game-
based technology platform) in an educational setting and the 
socio-psychological aspects of teaching and learning. 
Central in the use of gamification is the accessibility of 
devices through which students can connect to the 
gamification platform. Not all learning environments are 
equipped with devices dedicated per student. Various 
researchers have posited that the idea of ‘bring your own 
device’ (BYOD), an idea which entails students bringing 
their own technological devices and gadgetry into the 
learning environment – and despite its challenges as 
highlighted by Santos [13], becomes a key enabler in the use 
of technology, including gamification, to enhance and 
supplement the teaching and learning experience [14]–[16]. 
There are several game-based platforms that have risen to be 
at the forefront of gamification in education, with each having 
different characteristics that appeal differently across 
different user sets. Goshevski et al. [17] reviewed five 
gamification platforms (Classcraft, Kahoot!, Rezzly, Seppo 
and Youtopia) specifically for the higher education audience, 
with an intent to assist lecturers in making informed decisions 
over which platform to adopt depending on their needs. They 
further reported that a number of research studies revealed 
Kahoot! to be the most preferred platform amongst students 
in higher education. This was corroborated by a 2017 study 
by Bicen and Kocakoyun [18] who presented a determination 
of the most preferred application for gamification amongst 
130 university students at a university in North Cyprus. 
Looking at a list of four top applications (Kahoot!, 
ClassDojo, Classcraft and Socrative), they found Kahoot! to 
be the most preferred application due to its versatility. From 
a more focused enquiry in which they used Kahoot! as a case 
study, Bicen and Kocakoyun reported that the inclusion of a 
gamification aspect to supplement lectures has the potential 
of increasing the students’ interest and ambition to succeed in 
lecture activities [19]. Several researchers have 
comprehensively documented how Kahoot! works [17]–[22]; 
so, we refer the reader to these sources for an in-depth 
account, and only highlight some of its key aspects in the 
following section. 

The Kahoot! Platform 
Kahoot! is a free online game-based learning platform that 
has had more than two billion players and has been played in 
all countries of the world since its launch in 2013. This 
platform has been designed for social learning purposes, 
where students get to interact with a common screen projector 
onto which the game is projected, with the ultimate aim of 

fostering a creative, playful and engaging learning 
environment for both learners and instructors. Kahoot!’s 
appeal has expanded beyond the education discipline into the 
corporate space, where it enjoys over twenty million 
participating corporate players [23]. 
The Kahoot!ing process begins well before the teaching 
session, with the instructor creating an online profile on the 
platform’s website (or signing in if the profile already exists). 
Thereafter, the instructor can proceed to create one or more 
Kahoot!s as either of: 1) quiz – a multiple-choice-style 
setting; 2) jumble – where the participants drag answer 
choices to arrange them in the correct order; or 3) survey – 
primarily aimed at gathering opinions from the participating 
audience. When creating questions in any of these three 
settings, the instructor has an option to also include videos 
and/or images in order to enhance the user experience or 
highlight specific key elements of the question. The final step 
in creating a question is specifying the time (in seconds) 
within which the question should be answered during a live 
session. Thereafter, the instructor can save the question and 
proceed to create the next one. There is no limit on the 
number of questions each Kahoot! can have. One of the 
recent features of the platform is the ability to upload a set of 
questions from an external spreadsheet – which brings with it 
some flexibility and time saving. Once a Kahoot! is created, 
it is saved and is ready to be played multiple times in the 
future. Furthermore, if the visibility of the Kahoot! is not set 
to ‘private’, anyone with access to the platform can play this 
Kahoot! at their own convenience. 
Playing a Kahoot! begins with the instructor: 1) selecting the 
Kahoot! to be played; 2) choosing the mode of play 
(individual mode or team mode); 3) configuring some game 
options; and 4) projecting the ‘master’ interface of the game 
onto the classroom or lecture hall projector screen to reveal 
the unique ‘Game PIN.’ This is followed by a visually 
appealing interface on the projected screen, accompanied by 
some entertaining game-time audio jingles. The audience is 
then able to access the gaming session via the Kahoot! 
website through choosing an alias (depending on the game 
options) and entering the ‘Game PIN’ projected on the screen. 
Once in session, points are allocated on getting the correct 
answer, and depending on the settings, the quicker the 
participant selects the correct answer the higher the allocated 
points. After each question, a bar graph showing a spread of 
responses is shown on the screen, which gives the participants 
immediate feedback with respect to what the correct answer 
to the question is, as well as how many participants have 
selected which answer option. Thereafter, a leaderboard is 
displayed on the projected screen, which shows the top five 
players of the session. Once the session is completed, a top 
three podium is shown on the projected screen and a game 
report is available for download from the ‘Reports’ section of 
the website. 
One of the notable advantages with the Kahoot! platform is 
that it is web-based, which implies that participants are able 
to access the platform via the web without having to 
download any application onto their devices (although there 
is a fully fledged application available for download for many 
operating systems including iOS and Android). The biggest 
limitation which Bicen and Kocakoyun [19], as well as other 
researchers, have highlighted is the limitation on the number 
of characters when setting questions. Currently sitting at a 



 

limit of 95 characters, instructors often find it challenging to 
compress longer questions to within this limit. Another 
challenge with the platform is that it does not behave well on 
problematic or intermittent internet connections, which often 
frustrates both the instructor and the participants. 
The next section unpacks the theoretical foundations atop 
which this study has been conducted. 

Theoretical Grounding 
One of the widely recognised and adopted learning models 
was born in the 1950s and was advanced by psychologist 
Benjamin Bloom, who chaired a committee of educators 
tasked with devising a taxonomy (or classification) of 
learning objectives and outcomes [24]. Popularly known as 
Bloom’s Taxonomy, this classification comprised three 
learning domains, namely: 1) the cognitive; 2) the affective; 
and 3) the psychomotor domains. Bloom [24] explained that 
the cognitive domain “includes those objectives which deal 
with the recall or recognition of knowledge and the 
development of intellectual abilities and skills,” with the 
affective domain said to include “objectives which describe 
changes in interest, attitudes, and values, and the 
development of appreciations and adequate adjustment” (p. 
7). The latter was developed subsequently [25]. While the 
third domain, the psychomotor domain, was formally 
recognised at the inception of Bloom’s Taxonomy as a valid 
area broadly comprising kinesthetic skills or physical 
dexterity, it was only until later that scholars delved into this 
domain [26], [27]. In the early 2000s, Anderson et al. [28] 
brought forth a revised version of Bloom’s Taxonomy, which 
was a more refined and flexible version of its 1956 
predecessor, and a version most commonly used today. 
Henceforth, by Bloom’s Taxonomy we mean the revised 
version thereof. Since the focus of this study was on the 
observable psychological traits in a lecture hall setting, only 
the cognitive and affective domains were deemed as domains 
of interest. Therefore, the remainder of this section expands 
further on these two domains. 
Within each of Bloom’s Taxonomy domains is a hierarchy 
that describes and directs the different levels of learning, 
arranged in ascending order of complexity from elementary 
to complex. Looking at the cognitive domain first, its 
hierarchy comprises six levels or categories, namely: 1) 
remember – which is concerned with retrieving knowledge 
from long term memory; 2) understand – which is defined as 
“constructing meaning of instructional messages, including 
oral, written, and graphic communication”; 3) apply – which 
is concerned with “carrying out or using procedure in a given 
situation”; 4) analyse – which focuses on “breaking material 
into its constituent parts and determining how the parts are 
related to one another as well as to an overall structure or 
purpose”; 5) evaluate – which relates to “making judgements 
based on criteria and/or standards”; and 6) create – which 
implies “putting elements together to form a novel, coherent 
whole or to make an original product” [28, p. 30]. 
The affective domain, on the other hand, has a hierarchy 
comprising five levels or categories. Within each of these are 
a further two or three subcategories; however, for the 
purposes of the present paper, we will delve into the 
subcategories only where applicable in the discussion 
section. Krathwohl et al. [25] define the top-level categories 
as: 1) receiving – which describes individuals who have 

become “aware of the stimuli which initiate the affective 
behaviour and which form the context in which the affective 
behaviour occurs”; 2) responding – which stipulates that “the 
individual is perceived as responding regularly to the 
affective stimuli”; 3) valuing – which signifies that the 
individual has been so consistent in his/her behaviour that 
he/she starts attaching value to the behaviour; 4) organisation 
– which is a result of the preceding category and deals with 
the individual having to organise values into distinct 
categories as more and more values are held or accumulated; 
and 5) characterisation – which describes a point where “an 
individual responds very consistently to value-laden 
situations with an interrelated set of values, a structure, a view 
of the world” [25, pp. 23–35]. 
The social dimension, although falling outside of Bloom’s 
Taxonomy, is the final dimension which has been of interest 
in this study. Any environment in which learning takes place 
partly through an exchange of knowledge and ideas in one or 
other form of socialisation can be described as a social 
environment [29], [30]. The socialisation that occurs in this 
environment is inextricably linked to “a wide range of 
adaptive student learning-related beliefs and behaviors” [30, 
p. 2] which, in our view, incorporate those defined within the 
cognitive and affective domains of Bloom’s Taxonomy. In 
Section VI we discuss further our perceptions of gamification 
on the social disposition of the learning environment. The 
following section outlines the methodology that we have 
followed. 

Methodology 
We undertook a qualitative approach in our investigation 
during this research study. This section explains further the 
approach and methods that were employed during this 
investigation. 

Purpose of the Study 
The purpose of the study was to observe the effects of using 
Kahoot!, a game-based technology learning platform, across 
the cognitive, affective and social dimensions when used as a 
supplementary method for teaching undergraduate students 
enrolled in four different Information Systems (IS) modules 
(resulting in a total of 393 students) at a university in 
Johannesburg, South Africa. 

Study Context 
The study was limited to the four modules which were taught 
by each of the authors (with each author lecturing on two 
modules) for a duration of a single academic semester 
between June and December, 2018. Module content varied 
from strongly technical to strongly theoretical. Our purpose 
for using Kahoot! in all four modules was twofold: first, it 
was to review content from a recently completed learning 
unit, thereby assisting the students to gauge their 
understanding and identify their knowledge gaps in relation 
to the learning unit; second, it was to create a vibrant lecture 
hall environment of attentive and engaged students since the 
first third of the lecture was dedicated to Kahoot!ing. 

Study Setting 
The study was conducted during normal lecture times in 
lecture halls at a university in Johannesburg, South Africa. 
Each lecture hall was equipped with a digital projector, a 



 

projector screen and audio speakers to allow for the lecturer 
to connect his/her laptop computer and conduct the lecture. 
The lecture halls also had wireless high-speed internet 
accessible by both lecturers and students. 

Data Collection Procedure 
A Kahoot! was prepared for and played at the beginning of 
each learning unit, primarily to review content from the 
previous learning unit. In order to record the observed 
experiences of the students and the overall account of the 
lecture for each lecture where a Kahoot! was played, each 
author made use of: 1) a notebook – to record a detailed 
qualitative account of the most applicable behaviours that 
were prevalent during the Kahoot! session; and 2) a matrix 
constructed from each of the categories and subcategories of 
the cognitive and affective domains of Bloom’s Taxonomy – 
to record and classify what had been observed during the 
Kahoot! session under each applicable category and 
subcategory. These tools allowed for the authors to capture 
fieldnotes during and immediately after each Kahoot! 
session. This qualitative data were supported by a detailed 
report downloaded from the Kahoot! platform following each 
instance a Kahoot! had been played, which comprised the 
session’s statistics, including the number of players who had 
participated in the session, the overall rankings of the players, 
the performance of each player on the questions that they had 
attempted, amongst many other statistics. 

Data Interpretation 
The lecture hall observations were analysed and interpreted 
in relation to the applicable categories of the cognitive and 
affective domains as defined in Section IV. Specifically, the 
remember category was the most applicable from the 
hierarchy of the cognitive domain, with the receiving, 
responding and valuing categories of the affective domain 
hierarchy being the most applicable. The stimulation of the 
cognitive and affective elements of the students has led to a 
number of observable social behaviours, all of which we 
discuss in the next section. 

Discussion 
By design, the type of Kahoot!s that can be created on the 
platform (the quiz, jumble and survey types) demands that 
participants remember or recall content that has previously 
been taught. This corresponds directly with the remember 
category of the cognitive domain as defined earlier. From our 
observations, we noted that students tended to remember the 
work that had been covered in previous learning units, much 
more so with each subsequent play of a Kahoot!. This is 
possibly due to the competitive environment created by the 
gamification platform, where each student switched to 
‘competitive mode’ throughout the Kahoot! session with an 
aim of claiming a podium finish. This observation was also 
supported by the analysis of the game reports, from which it 
was clear that there was a gradual increase in the success rate 
with each play of a Kahoot!. Bicen and Kocakoyun support 
this observation by pointing out that “gamification renders 
education more enjoyable by encouraging (...) ambition to 
achieve success in the competitive environments” [19, p. 83]. 
Switching to the affective domain, we observed that the 
Kahoot! platform was powerful in attracting the attention of 
the students. Students became aware of the stimulus that was 

the Kahoot! platform, especially because of the visuals, audio 
jingles, pictures and the colourful backdrop of the session 
projected onto the lecture hall screen. This behaviour is 
described by one of the receiving subcategories, aptly termed 
awareness, which explains that the individual’s attention is 
fully focused on the external stimulus; in this case, the 
Kahoot! session. Willingness to receive is the second 
subcategory of the receiving level, which describes how an 
individual is willing to focus their attention on external 
stimuli. From our observations, students were indeed willing 
to play Kahoot! games and they demonstrated this by 
connecting to the instructor’s session in quite a swift manner. 
There were minor traces of the third subcategory of the 
receiving level, termed controlled or selected attention, in 
which individuals actively seek out the stimuli. In the 
instances in which we observed this behaviour, students 
would proactively ask for a Kahoot! to be played. From what 
we observed, their primary motive was to trade the lecture 
session for a more interesting gamification session. 
The responding level of the affective domain hierarchy is also 
subdivided into three categories. The first one, acquiescence 
in responding, means that the individuals merely comply with 
the expectations. During our observations, students were 
compliant with the rules and requirements of the Kahoot! 
games. They demonstrated their willingness to respond, 
which is the second subcategory, first through using their own 
personal gadgets to connect to the Kahoot! session (the idea 
of BYOD as mentioned earlier), and second, through 
answering the questions before the allotted time per question 
ran out. Satisfaction in response, the third subcategory of the 
responding level, was one of the most interesting ones to 
observe. This subcategory describes the emotions in 
individuals’ responses. In our observations, mixed emotions 
were the order of the day with each round of a Kahoot! 
question. On the one hand, there would be joy and jubilation 
from the group of students who had received the correct 
answer. It seemed that the fewer the students with the correct 
answer, the more intense the positive emotions. Perhaps they 
were indicating to the rest of their classmates that they were 
the ‘kings of Kahoot!.’ On the other hand, disappointment 
would be written all over the faces of those students who did 
not get the question correct. In many instances, this juncture 
was when intense discussions would ensue, vigorously 
debating the question and the answer options. Interestingly, 
these discussions were most often amongst the students, with 
the lecturer assuming a mediator role. It is also worth noting 
that even in the cases where students did not get the correct 
answer, there was always a sense of hope that they would do 
better in the next question.  
The next screen, which showed the leaderboard, was another 
opportunity to observe emotions based on who the students 
in the top five were. Mixed emotions were also observed at 
this point. This was also where the ‘alias’ feature of the 
Kahoot! session became important. Because students were 
able to choose aliases of their liking, and these were often 
deliberately cryptic, there was a sense of mystery and 
incognito with respect to who exactly aliases like 
‘CodeMachine’ or ‘The 1ne’ were. 
The valuing level of the affective domain hierarchy was the 
last applicable category of observation within this hierarchy. 
Although also subcategorised into three: 1) acceptance of a 
value; 2) preference of a value; and 3) commitment; our 



 

observations were general. We observed that students started 
valuing the Kahoot! sessions as more and more games were 
played. They started growing a sense of attachment and desire 
to this gamified approach to learning. In the instances where 
there was no Kahoot! session at the beginning of a lecture 
(perhaps because the end of a learning unit had not yet been 
reached), some students would inquire about the absence of a 
session. In fact, circling back to the cognitive domain, 
students requested that revision Kahoot! sessions be held to 
assist them with the preparation of tests and examinations. 
This also connected with the controlled or selected attention 
subcategory of the receiving level. It is our view that this has 
reflected the value and reliance students place on the Kahoot! 
platform. 
Overall, the Kahoot! game-based learning platform created 
an engaging and active environment for students, especially 
for those students who never talked or asked questions during 
normal lecture sessions. We observed a heightened level of 
socialisation across all types of student groups (i.e. along the 
entire perceived introvert/extrovert continuum). This was 
specifically the case during discussions that were initiated 
after receiving instant feedback from the platform on what the 
correct answer was following a question that had been posed. 
 

Conclusion 
Our overall perceptions of the use of Kahoot! as a support 
tool for the teaching and learning process were that: 1) 
cognitively, students became conscious of their level of 
content knowledge (and the retrieval thereof) in relation to 
one another and in relation to the taught syllabus; 2) 
affectively, it positively influenced the attitudes of the 
students towards learning the subject matter while at the same 
time triggering interest and fostering a set of values on the 
students; and 3) socially, it was able to catalyse content-
specific socialisation amongst the students with each instance 
of its application. 
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Abstract—Digital technologies are disrupting various 
industries and revolutionizing business functions. With myriad 
challenges faced in procurement—most especially public 
procurement—it is not surprising that digital procurement 
leads the agenda for most procurement executives. The objective 
of this study is to investigate the implementation of digitalised 
procurement at Airports Company South Africa (ACSA). There 
is a scarcity of studies on procurement digitalization, 
particularly as it affects airport companies in Africa. This 
article examines the implementation approach, opportunities 
and risks to which ACSA may be exposed with the adoption of 
digitalised procurement. A descriptive analysis technique was 
employed to investigate the implementation of digitalised 
procurement at ACSA. Qualitative research methods were 
followed, and purposive sampling was used to select 15 
participants for interviews to provide the primary data for this 
study. Digitalised procurement is understood at ACSA and 
there is awareness of the various enabling digital technologies. 
There were, however, different viewpoints regarding the 
readiness of ACSA to adopt digital technologies and the time it 
will take ACSA to realize the benefits therefrom. The study 
recommends an approach that will assist ACSA with the 
implementation of digitalised procurement and a framework 
highlighting critical focus areas of digitalization was provided.  

Keywords—Public procurement, digital technologies, 
disruptive trends, Airports Company South Africa 

Introduction 
Disruptive trends arising from digitalisation affect many 
companies and have been noted at Airports Company South 
Africa (ACSA) in particular. According to research by Weill 
and Woerner (2016:1) “thirty two percent of company 
revenues will be threatened by digital disruptions in the next 
five years”. The shift from conventional to digital 
procurement in a bid to create new opportunities for 
organisations cannot be ignored (Weill & Woerner, 2016:1). 
Technological innovation has become imperative for 
procurement (Piera, Christopher & da Silva (2013:1). 
Worldwide, even governments have prioritised the use of 
digital technologies (Shakya, 2017:3). Public procurement in 
South Africa faces challenges ranging from weak capacity, 
corruption and poor monitoring of procurement patterns 
(Kramer, 2016:12). Such challenges can affect performance 
of procurement functions. According to the Organisation for 
Economic Cooperation and Development (OECD), as cited 
by Shakya (2017:2), public procurement is “most vulnerable 
to waste, fraud and corruption”. Shakya (2017) argues that 
this vulnerability is due to public procurement’s “complexity 
and size of financial flows it generates”, “lack of management 

of information and market knowledge”, “high compliance 
costs for suppliers and government departments”, “simplistic 
and ineffective procurement methodologies” and a “profound 
lack of transparencies” as well as “inefficient procedures”. 
These are some of the causes of challenges faced by public 
procurement. This study therefore examines the 
implementation of digitalised procurement at ACSA with the 
aim of leveraging opportunities while minimising the threats 
it brings to the company.  

Problem investigated 
ACSA operates in the fast-changing competitive aviation 
environment, which faces challenges from rising costs 
(KPMG, 2018:33). It is important for airports and 
government agencies to identify and utilise available 
technological opportunities to remain competitive (Robinson, 
2017:355). In its SCM Strategic Journey Roadmap, ACSA 
has adopted the strategy of digitilising the SCM function to 
address issues such as remaining transaction-focused, 
employing basic sourcing approaches, procurement 
processes not being executed effectively, failure to leverage 
available systems and major issues of non-compliance with 
legislation and internal SCM policies and procedures. There 
is a need to reform the public procurement system in South 
Africa through the use of digital technologies (Kramer, 
2016:12). For this reason ACSA intends digitising its 
business by 2025, as stated in the ACSA Integrated Report 
(2017). This study will examine the implementation approach 
and opportunities, plus the new risks and threats to which 
ACSA may be exposed with the adoption of digitalised 
procurement. 

Research Objective 
The purpose of this research was to investigate the 
implementation of digitalised procurement at Airports 
Company South Africa (ACSA). 

Literature Review 
The literature discussed below provides an overview of the 
research construct. 

Digital Procurement 
Procurement functions are expected to acquire goods and 
services at a cost that will enable organisations to deliver on 
its core offerings (Hansson, 2012:1). According to 
Jääskeläinen and Hirn (2016:1) procurement impacts the 
“overall performance of a company”, it significantly 
contributes to the “competitiveness of a company”, and it has 
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the power to leverage supplier relationships that can benefit 
the whole organisation. Pereira, Christopher and Da Silva 
(2014:1) argue that the role of procurement in an organisation 
is to contribute to the creation of a resilient supply chain. This 
study focuses on digitalisation of procurement. Digitalised 
procurement involves transforming the interaction of buyers, 
suppliers and third parties by deploying smarter ways of 
infusing data models to enhance decision-making (Burnson, 
2018:1). It involves dramatic use of both new technology and 
a new operating model (Burnson, 2018:2). According to 
Kramer (2016:2) the terms “digital procurement” and 
“electronic procurement” (e-procurement) have been used 
interchangeably by various scholars. E-procurement is a 
process of acquiring goods and services from external service 
providers using electronic means such as the Internet. The 
next giant step towards the evolution of procurement is the 
digitalisation of procurement processes using new digital 
technologies (Burnson, 2018:1). It is therefore essential that 
companies take advantage of these digital platforms to 
transform its operations (Gottenberg, 2017:2). 

Public Procurement 
Through the National Treasury, the South African 
Government introduced various technologies to modernise 
public procurement and also curb irregularities (Kramer, 
2016:6). These technologies are purely entry-level platforms 
that have so far only managed to improve communication 
between suppliers and government (Kramer, 2016:7). 
Kramer (2016) also asserts that there has been no further 
introduction of technologies to carry out procurement 
activities electronically since the implementation of the e-
Tender Portal and Centralised Supplier Database (CSD). 
According to The Hackett Group (2017:1) fully digitilised 
procurement functions use digital tools to improve customer 
experience, “use big data to bolster decision making”, replace 
rules based on manual processes with “robotic process 
automation” (RPA), maximise productivity with a digitally-
enabled workforce, and use “cognitive computing to simulate 
human thought and augment the ability of procurement to run 
models”. It is evident that not all of these digital technologies 
are in use within the South African public procurement 
context. 

Airports Company South Africa Procurement 
Background 
ACSA has been using e-tendering for the publishing of 
tenders and the CSD database for accessing records of 
government suppliers. However the two electronic systems, 
namely CSD and e-tender, have not been successful in 
automating processes, reducing turnaround times or 
improving compliance levels at ACSA. As in many other 
government departments and institutions, ACSA’s 
procurement function still faces serious inefficiencies and 
long turnaround times (ACSA SCM Strategic Journey 
Roadmap, 2018). These inefficiencies include the lack of a 
proper document management system for finalised tenders 
and contracts and long turnaround times of procure-to-pay 
processes. A procurement organisation can leverage the 
implementation of digital platforms to reduce procurement 
costs and improve procurement effectiveness (The Hackett 
Group, 2017:1). Digitisation can also streamline the way an 
organisation buys and interacts with suppliers and customers, 

while improving procurement intelligence and predictive 
forecasting (Garrett, 2017:2). However, many organisations 
have been unable to exploit these opportunities because of a 
lack of clarity about available digital options and inability to 
embrace digital technologies (Hess, Matt, Benlian & 
Wiesböck, 2016:1). As a result, those companies that fail to 
evolve will struggle in this digital age as they encounter new 
risks and threats and miss out on new opportunities (Hughes 
& Ertel, 2016:6). This requires that procurement leaders 
develop and implement strategies embracing digital realities 
(Hess et al., 2016:2). 
 

Research methodology 
A blend of literature-based deductions and results from a 
qualitative study are used to explore the phenomenon (digital 
procurement at ACSA). The researchers opted to use the 
qualitative research methodology and conducted semi-
structured interviews with participants. 

Research Design 
Clur (2015:42) defines research design as “a practical plan 
for the methods to be used”. Babbie (2011) further argues that 
although research design “occurs at the beginning of a 
research project, it involves all the steps of the subsequent 
project”. Greener and Martelli (2015) state that research 
design is an approach to a research topic. According to 
Greener and Martelli (2015) research design can be classified 
into four distinct types, namely exploratory research, 
descriptive research, correlation research and experimental 
research. This research involved an exploratory study. 
Observation served as one of the methods implemented with 
the intention of examining the question of interest. In order to 
report effectively on the research questions developed for this 
study, a qualitative research design was chosen. The 
researchers opted to use the case study design. Yin (2012) 
asserts that case study research incorporates a variety of 
techniques, namely: experimenting; conducting surveys; 
questionnaires; and data analysis. According to Maxwell 
(2013) case study research is controversial in nature and has 
been met with some criticism. The vulnerable aspect of this 
research design is that it may generalise the results of a small 
sample taken from a single company. In this study, a case 
study research seeks to sample a population of ACSA 
employees and selected individuals outside the company who 
have extensive procurement experience and who are 
knowledgeable about digital technologies. 

Research Participants 
The sample for this study was randomly selected from the 
targeted population. ACSA individuals and external experts 
were specifically selected to include participants who either 
had extensive experience in procurement, procurement 
automation, digital technologies, or implementing 
transformation programmes. 

Measuring Instrument 
Secondary data was used to come up with the relevant 
questions for the interviews. Sylivia and Terhaar (2018:87) 
argue that primary data is a type of data that had previously 
been non-existent and is now collected for a specific purpose. 
In this study, primary data using semi-structured interviews 



 

was the main source of material data. Primary data was 
collected through interviews as the most prominent and 
common data collection strategy (Bryman, Bell, Hirschsohn, 
Du Toit, Dos Santos, Wagner, Van Aardt and Masenge, 
2016). The purpose was for the interviewer “to elicit diverse 
types of information from the interviewee or respondent” 
(Bryman et al., 2016) and to obtain “critical, localist 
perspective” through interviews (Qu & Dumay, 2011). 

Trustworthiness of data 
Merriam and Tisdell (2014) emphasise the importance of 
assessing the trustworthiness of qualitative research and state 
that this determines whether a study achieves its objects. Data 
was collected with the agreement of respondents and with 
ACSA’s letter granting permission. In no case were 
respondents unwilling to participate. Participants signed 
consent forms before the commencement of data collection. 
Mechanical devices such as audio and video recorders were 
utilized to record data. Participants had opportunities to 
review and validate the transcripts. Participants were notified 
that they could exit the study as and when they felt the need 
to do so, while the researcher ensured the identities of 
participants were protected by using pseudonyms. 

Data Analysis 
The data collected was recorded and interviews were 
transcribed. Friese (2014:12) refers to Atlas.ti as a type of 
“Computer Aided Qualitative Data Analysis Software 
(CAQDAS)” program used to support the analysis of 
qualitative research. Atlas.ti was used for coding and 
retrieving data. Babbie (2013:411) asserts that popular 
software tools such as “word processor, database programs 
and spreadsheets can also assist in data analysing qualitative 
data”. The data collected was also analysed using a Microsoft 
(MS Excel) spreadsheet.  

Findings 
At least eighty percent (80%) of the participants 
demonstrated a basic knowledge of digitalised procurement 
by explaining that this involves automating repetitive manual 
processes. The key terms emerging from participants that 
were in line with the literature review of this study included 
phrases such as “automated processes, technology-enabled 
procurement and paperless procurement”. Participants were 
asked to share their understanding of digitalised procurement 
as this applied to ACSA. The predominant view provided by 
participants was that digitalised procurement would “help 
remove inefficiencies, minimise errors and improve 
performance of the procurement function”. It was observed 
that this view was common to participants from Procurement, 
IT and one expert. The CEB Procurement Leadership Council 
(2018:9) emphasises the importance of alignment between IT 
and Procurement on the meaning of the technology 
landscape. The CEB Procurement Leadership Council (2018) 
further argues that this alignment will ensure procurement 
needs are adequately addressed. Based on the findings 
presented above, it can be deduced that there is alignment 
between Procurement and IT on the meaning of digitalised 
procurement. This presents ACSA with a huge opportunity 
when developing and implementing digitalised procurement, 
as alignment of the main partners is particularly critical for 
successful implementation.   

The interviews focused on the seven digital technologies, 
namely artificial intelligence, the Internet of things, robotics 
process automation, cognitive computing, blockchain, big 
data and 3D printing. The second part of this question 
required participants to indicate which of these technologies 
could be applied to ACSA to digitalise its procurement 
function. 

Application of digital technologies 
• Artificial Intelligence (AI): At least ninety-three 

percent (93%) of the participants, including outside 
experts, indicated that they were aware of artificial 
intelligence as one of the technologies of digital 
transformation. Seventy-three (73%) of the 
participants who were aware of artificial intelligence 
strongly believed “AI could be applied to digitilising 
procurement at ACSA”. Although the majority of 
participants indicated their awareness of artificial 
intelligence, it was observed that most could not 
describe this technology.  

• Internet of Things and Robotic Process Automation 
Technologies: Eighty-seven percent (87%) of the 
participants indicated that they were aware of both the 
Internet of things and robotic process automation 
technologies. The majority agreed the Internet of 
things could be adopted and that it could revolutionise 
ACSA’s procurement. Interestingly, most participants 
felt “robotics process automation would not be 
applicable to digitilising procurement processes at 
ACSA”. These participants believed robotics was 
mainly applicable to manufacturing and logistics 
industries. This indicated a limited understanding of 
the impact of robotics on digitising procurement by 
these participants.  

• Blockchain Technology: Sixty percent (60%) of the 
participants indicated their awareness of blockchain 
and indicated that blockchain would not be applicable 
to digitilising the procurement function at ACSA, 
while forty percent (40%) indicated that they were 
unaware of this technology. It was observed during the 
interviews that most participants had only a limited 
knowledge of this technology, including those who 
indicated that they were aware of it. In the literature 
review it was stated that blockchain had useful 
applications for analysing market trends, contracts and 
creating sourcing channels (Oliver Wyman Group, 
2017:3). Meanwhile the CEB Procurement Leadership 
Council (2018:8) asserted that blockchain had the 
“ability to transform future procurement operations”. 
The above results suggest that at ACSA, blockchain is 
the least-known technology and might require more 
awareness.  

• Cognitive Computing, Big Data and 3D Printing 
Technologies: At least eighty percent (80%) of the 
participants indicated they were aware of cognitive 
computing, big data and 3D printing technologies. 
Although most participants indicated they were aware 
of big data, only twenty percent (20%) believed it to be 
the right technology for ACSA. However, the views of 
most participants that these technologies would not be 



 

applicable to the digitalisation of the procurement 
function are not in line with the findings from the 
literature review. 

Twenty-six percent (26%) of the participants pointed out that 
resistance to change was a major barrier to the digitalisation 
of procurement and recommended change management. A 
lack of change management has been identified as a huge 
challenge in the implementation of many technology projects 
(Gartner, 2018a:4). The Oliver Wyman Group (2017:36) 
advised procurement leaders to consider intensive change 
management with all stakeholders and that this should be 
included in the digitalisation implementation roadmap. 
Twenty percent (20%) of the participants mentioned 
company culture as a possible implementation hurdle 
requiring the attention of management and leadership. 
According to Deloitte (2016:6) the culture of risk aversion is 
a barrier to the adoption of technology. The low level of 
digital adoption and usage by individuals can be overcome by 
developing a digital culture (Komba & Ngulube, 2012:1). 

Discussions 
The adoption of digitalised procurement at ACSA is critical 
given participants’ views on whether the company should 
invest in digital procurement. The internal ACSA employees 
unanimously agreed the company needed to invest in 
digitalising its procurement function. Furthermore, external 
consultants were also in agreement that investment in 
digitaised procurement was needed at ACSA. Participants 
believed automated processes would improve the 
performance and efficiencies of the procurement function as 
whole. The views of Weill and Woerner (2016:1) correspond 
with the abovementioned findings. However, Glas and 
Kleemann (2016:8) warn that digital technologies are 
“expensive investments” with some being in the development 
stage and still to reach their maturity. This means ACSA must 
be careful and consider all options when developing a digital 
procurement strategy. Rowley (2016:1) cited Murray, stating 
that a focused digital procurement strategy can help to 
improve the performance of businesses. 
Participants suggested the company needed to embark on the 
digital journey immediately, indicating that this process 
would take between one and two years. Although other 
participants agreed the company needed to embark on the 
digital journey immediately, they also felt it would take some 
time before digitalisation could become a reality at ACSA. 
Other participants were non-committal, believing it was 
difficult to apply a timeframe to something of this nature. 
Glas and Kleemann (2016:7) cautioned that companies 
should expect to wait a long time before they could realise 
the vision of implementing the fourth industrial revolution. 
Glas and Kleemann (2016) further asserted that it would take 
at least four years for a company to prepare for digitalisation. 
Non-SCM participants felt the company should aim to move 
from maturity level one to maturity level three: this would be 
crucial in ensuring a smooth transition to digitalisation. When 
probed as to the maturity levels and why they believed ACSA 
was still only at maturity level 1, participants maintained that 
in maturity level 1, the procurement processes are basic, there 
are many inefficiencies, and procurement is not responsive to 
business requirements. At maturity level 3, processes are 
documented and systems are in place. Maturity level 5 is the 

ultimate sought-after level where everything is automated. 
CEB Procurement Leadership Council (2014:17) pointed to 
the importance of standardising processes and then applying 
technology to enable the use of streamlined processes. It was 
interesting to note the opposing views of participants from 
SCM with regard to the actions necessary to prepare for 
digitalisation. Högel, Schnellbächer, Tevelson and Weise 
(2018:6) stated that digital strategy was the first step towards 
digital procurement. Gartner (2018a:19) advised that 
companies embarking on the digital journey should “plan, 
experiment and talk with partners about shifting to digital 
procurement”. It is evident from the findings that there is no 
agreement with regard to the priority areas for digital 
procurement. 

Managerial implications 
The findings are significant for the airport company, supply 
chain management practitioners and other researchers. Lack 
of internal digital capabilities and skills was a challenge 
identified by the participants. Lack of digital capabilities 
affects effective implementation of digital procurement. 
Gartner (2018b:5) stated that talent capabilities were crucial 
to ensure successful digital strategies. Along the same line, 
Deloitte (2016:6) noted that a skilled workforce was needed 
for successful implementation of digital technologies. 
Deloitte (2016) further stated that companies faced serious 
challenges in hiring skilled workers and were prioritising 
training in new technologies to overcome this issue. This 
study adds to the literature on digital procurement in airport 
management companies in developing countries. 

Conclusion 
This study attempted to assess the implementation of 
digitalised procurement at Airports Company South Africa 
(ACSA). The researchers found that various enabling 
technologies (artificial intelligence, the Internet of things, 
robotics process automation, cognitive computing, 
blockchain, big data and 3D printing) would significantly 
contribute to the success of digital implementation at ACSA. 
Although there were different viewpoints regarding the 
readiness of ACSA to adopt digital technologies, the benefits 
of procurement are understood. As the findings do not 
generalise to other airport management companies, future 
research can explore and replicate the same topic while taking 
into consideration other factors unexplored in this study.  

Recommendations 
This research project highlighted key critical areas requiring 
attention in order to accelerate the adoption and effective 
implementation of digital technologies at ACSA. The 
ensuing recommendations are as follows: 
1. Review SCM strategy to incorporate digitalisation 
of procurement processes. During the course of the study, it 
became evident that most participants understood the 
importance and relevance of digitalization of ACSA’s 
procurement. They also felt ACSA should start investing in 
digitalisation in order to automate and digitally enable 
manual processes, thereby running a paperless procurement 
function. The researchers accordingly recommend that the 
SCM leadership should review SCM strategy to incorporate 



 

the prioritisation of investing in digitalised procurement.  
2. Define procurement digitalisation requirements. 
Procurement should take the lead in defining its digitalisation 
requirements. This can be achieved by setting benchmarks 
against best-in-class procurement organisations. Such 
benchmarking will assist ACSA Procurement to assess the 
digitalisation gaps and develop interventions to close these 
gaps. 
3. Identify processes for digital technology 
enablement. SCM should continue improving processes and 
identifying candidate processes for digital technology 
enablement. This will ensure that the procurement function 
evolves and matures along with other functions in the 
company.  
4. Build internal digital capabilities. ACSA should 
prioritise investing in building internal digital capabilities, 
especially in view of its 2025 mission of becoming a digitised 
business. ACSA should also consider hiring experts 
specialising in digitalisation to mitigate the likelihood of too 
much time being spent on developing internal digital skills.  
5. Establish relationships with key partners. 
Procurement should identify partners and collaborate with 
them on developing and executing the digitalisation strategy. 
These partners can comprise both internal and external 
elements, with internal partners consisting of IT and PMO, 
while external ones can include technology partners and the 
National Treasury. Procurement, acting jointly with the 
partners, can develop the roadmap to achieve the 
digitalisation goals. This will ensure Procurement has the 
necessary support throughout the digitalisation journey. 
6. Effective change management. A lack of effective 
change management is the biggest challenge to 
implementation of digitalisation projects. Change 
management skills should be enhanced especially with 
regards to planned digitalisation initiatives across the 
company. Effective change management will improve the 
adoption levels of digital technologies.  
7. Digital Procurement Framework. A framework, as 
shown in Figure 1 below, is constructed on the existing body 
of knowledge relating to digitalisation of procurement. The 
framework will assist ACSA with the digitalisation of 
procurement and ensure a focused approach directed towards 
successful implementation. The framework illustrates key 
elements to be considered when implementing digitalisation 
of procurement at ACSA. Issues include: the variety of digital 
technologies needing to be understood before adoption at 
ACSA; leveraging of digitalisation opportunities; mitigating 
threats posed by digitalisation; alignment by various 
stakeholders involved in the implementation of digital 
programmes; effective management of digitalisation 
implementation challenges; and the best implementation 
approach.  
Key technologies that should be understood for digitalisation 
include artificial intelligence, blockchain, cognitive 
computing, robotics process automation, the Internet of 
things, 3D printing and big data. Opportunities that can be 
leveraged from digitalisation of procurement include: 
improvement in procurement efficiencies; reduced 
procurement turnaround times; cost reduction; dedicating 
resources to value-adding activities and improved 
compliance. On the other hand, digitalisation comes with 
threats that need to be mitigated. These threats include job 

losses due to automation, cyber security and data 
transparency. Prevalent implementation challenges include: 
resistance to change; a risk-aversion culture; implementation 
costs; lack of internal digital capabilities; and regulation 
requirements. From the stakeholder’s point of view, the IT 
department and the Strategy and Programme Management 
Office are the key stakeholders with which Procurement 
needs to align to ensure successful implementation of 
digitalised procurement. 
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Abstract— In the modern age, academic libraries have to be 
accessible, responsive, and reliable in the delivery of materials. 
In 21st Century libraries in order to be effective, need to 
measure their performance rigorously against the expectations 
and real needs of their customer. In order to measure its 
performance, an evaluation of service rendered towards its 
users is critical. The aim of the study was to establish the 
relationship between University of KwaZulu-Natal library 
systems and processes. The modern academic libraries must 
possess customer sensitivity, knowledge creativity, and agile 
enterprise processes and systems. They must add-value to every 
customer, where value is the customer's perception of university 
life experience. They must (continually) exchange information 
and ideas with its customers and suppliers, to deliver customized 
products and services. This paper aimed to investigate means of 
improving accessibility and retrieval capability that entrench 
effective value chain processes by providing delivery reliability, 
flexible responsiveness, cost reduction, and asset management 
systems efficiency. The following research objective is to 
determine the influence perspective of agile library systems and 
processes in improving competency of the library. The study 
used a mixed method approach to addressing the research 
questions. A sample size was determined as per Sakaran and 
Bougie table, 381 compromising questionnaires and 9 
interviews, with key participants and respondents. The 
quantitative data was analysed using descriptive and inferential 
statistics, while qualitative data was thematically analysed. The 
study concluded that libraries have to provide products and 
services to both Generations X and Y customers’ needs by 
improving efficiency of the library and its systems and 
processes. The results reveals customer- centered service, 
benchmarking automation of systems and processes to meet the 
needs of students and academic in a dynamic changing 
educational environment. 

Keywords—agile, competitive advantage, dynamic changing 
environment, responsive, flexible processes and systems. 

Introduction and Background 
Customers are the integral part of any organisations’ 
operations. Students, on the other hand are the reason of 
existence of the university to pursue its core competence, 
which is, teaching, learning and research .The University 
academic library must in the position to support core 
activities by providing excellent service to customers. Over 
the past two decades, the South African educational 
environment had structural changes including merger of 22 
out of 26 South African universities. The intention was to 

harmonise and streamline academic activities, integrate 
vocational and academic programmes, increase student 
access and enable South African tertiary education 
institutions to position themselves against global benchmarks 
in order to attract the best staff and students Student 
Representative Councils are demanding curriculum change 
and decolinsation of educational system. The University 
understudy has reorganized its faculties into schools into 
college model system that reduced from 200 to 19 schools, 
resulted in four college’s .University council approved the 
College System, one of its kind in South Africa and the 
second in Africa. The Universities of Edinburgh, Manchester 
and Nairobi pioneered this system.  Modern universities 
adopted business models in order to survive competition, 
provide customer satisfaction, improve its image, and realise 
the return on investments. To withstand fluctuating customer 
demand, current technological innovation come at cost and it 
is difficult to keep up with the pace.  UKZN is one of the 
foremost higher education institutions in Southern Africa. It 
comprises five campuses across the province of KwaZulu-
Natal, four campuses in Durban, and one situated in the 
capital city of the province, Pietermaritzburg. The province is 
the former site of the Zulu Kingdom and is home to a number 
of attractive parks, gardens, and two United Nations 
Educational, Scientific and Cultural Organization 
(UNESCO) World Heritage site. The main objective of this 
paper is to determine the influence of the library systems and 
processes in improving competency. 

Methodology and Objectives 
This paper employed both qualitative and quantitative (mixed 
method approach). The combined population is 48386 and 
the sample comprised of student, academics (customers / 
demanders) and library staff (internal service providers). The 
sample size compromised 380 participants and 9 respondents. 
The sampling strategy used was cluster sampling, as 
respondents and participants are in different geographical 
areas and it saves cost and time. Research design employed 
is exploratory. The main objective is to determine the 
influence of agile systems and processes in improving 
competency of the library. To ascertain the ability to respond 
to competitive challenges and sustain its competitive 
advantage which is the key element of success in global 
marketplace. 
• To evaluate the speed, innovation, flexibility and 



 

proactive through integration of reconfigurable resources and 
best practices in a rich environment to provide customer 
driven products and services in fast changing environment. 
• To determine the extent in library systems and 
processes are responsive in an important skill for firm in 
today‘s global higher education sector and local economy. 
• To ascertain whether UKZN library systems and 
processes has a high degree interconnectivity between the 
network members. 
• To investigate that systems and processes are quick 
and flexible in response to changing customer requirements. 

 
Fig. 1. Conceptual framework 

The study is underpinned by speed referring to time on 
delivery from the time library is requested internally or 
externally with aid of the current systems and processes. 
Secondly the flexibility of systems and processes, where the 
library user may choose from manual to electronic resource 
available in library. Thirdly the accessibility of the library 
using the electronic devices while off- campus as compared 
to- on campus usage on current system in place. Finally, the 
systems in place, how much do they contribute to operation 
decision- making process of stakeholders. 

Supply Chain 
Chopra and Meindl (2016) defines supply chain as all 
functions involved in receiving and filling a customer orders. 
On the other hand, supply chain management is about 
implementing and managing key supplier relationships and 
supplier partnerships, including supplier development and 
participation on cross-functional and cross-organisational 
teams. It entails developing strategies that use the supply 
network to provide value to the end customers and contribute 
to organizational goals (Johnson and Flynn, 2015). 

The Agile Supply Chain Perspective 
Agility can be defined as “the ability to move quickly and 
easily and the ability to think quickly and in an intelligent 
way” (Makhaya, 2012). It is a broad and multidimensional 
concept that bridges many disciplines. Agility refers to 
business-wide capability that embraces organisational 
structures, information systems and logistics. Christopher 
(2000) defined agility as an organisation’s ability to respond 
rapidly to changes in demand in both volume and variety. 
Agile supply chain must be market sensitive, by reading and 
responding to real market demand, as most organisations are 
forecast rather than demand driven. They receive little direct 
feed forward from the market place by way of data on actual 
customer requirements and are forced to make forecasts 
based on past sales to determine inventory. Innovations in the 
past decade include Efficient Customer Response (ECR) 
where information is captured directly from point of sale 

(PoS) or point of use. This offers an organisation an 
opportunity to hear the voice of the market or customer and 
respond directly to it. A virtual supply chain refers to the use 
of information technology (IT) to share data among buyers 
and suppliers. 

Responsiveness, Flexibility Assets, Cost and Reliability 
Flexibility 
Ilinitch, Lewin and D’Aveni (1998:271) define flexibility as 
the degree to which an organisation has a spread of 
managerial capabilities and the speed at which they can be 
activated to increase control. According to Collier and Evans 
(2013:53), flexibility refers to a firm’s ability to adapt quickly 
and effectively to changing requirements. It should be able to 
cope with customers’ changing tastes and preferences, as well 
as demand volume in a competitive landscape. Sales 
forecasting involves collecting information on demand 
among end customers. However, Georgise, Wuest, and 
Thoben (2017) noted that levels of information sharing are 
very low in developing countries. Moreover, the unique 
features of manufacturing industries in these countries need 
to be taken into account. 
Thoben and Seifert’s (2012) study on the South African 
Defence Force noted that the make process included 
maintenance as well as modification of materials, while the 
source process dealt with materials captured from the enemy. 
the return process involved maintenance for disposal, where 
unusable materials are destroyed, and maintenance return for 
proofing ammunition, where ammunition is proofed by the 
Defence Force. Shou (2013) identified five dimensions of 
management of supply chains in the public health care sector: 
Information technology management, demand management, 
supplier relationship management, customer relationship 
management, and resource management, were found to have 
a significant and positive direct relationship with 
organisational performance in this sector. 
It is defined as  the ability to adapt quickly and effectively to 
changing customer requirements (Collier and Evans, 2013), 
responding to demand when needed.  Flexibility is required 
to cope with unexpected demand and to enable quick 
progression from one process to another (Slack, Chambers, 
Johnston & Betts, 2006). Chopra and Meidl (2016) suggest 
that the firm use flexible work hours for workforce to vary 
capacity with demand. During peak periods of assessments, 
the library could adopt the time flexibility to match demand. 
Reliability 
Collier and Evans (2013) suggest that reliability is the ability 
to perform the promised service dependably and accurately. 
It also deals with the chances of failure occurring in 
operations. Students are coming from different financial 
backgrounds. As a result they rely heavily on the university 
library to provide books to compliment teaching and learning. 
Responsiveness 
Heizer & Render (2014) suggest that rapid, flexible and 
reliable performance always saves organization to pay little 
penalty in time cost or customer value. Response time is the 
amount of time it takes for the customer to receive order 
(Chopra and Meidl 2016). Library material storage system is 
located internally and externally, delivery and retrieval 
processes and systems must be on time and give real time 
information to the user. Collier and Evans (2013) suggest that 
responsive supply chain focuses on flexibility and responsive 



 

service able to react quickly to changing market demand and 
requirements that the responsiveness is the willingness to 
help customers and provide prompt recovery to service upset. 
Assets 
According to Johnson and Flynn (2015), capital assets are 
long-term assets that are not bought or sold in the regular 
course of business, have an on-going effect on the 
organisation’s operations, have expected use of more than 
one year, involve large sums of money and are generally 
depreciated. Intangible assets are patents, copyrights and 
knowledge, while tangible assets include land, buildings and 
equipment. In relation to the study, this factors contribute 
massively in library operations. 
Costs 
It can be defined as rands and cents per unit based on the 
average cost of raw material o, direct labour costs and the 
estimated volume of production over a period of time on 
which the distribution of overheads is based. The costs of a 
service include all expenses incurred that are only recouped 
when services are sold or expenses that increase or decrease 
as sales decrease or increase (Johnson & Flynn, 2015). 
 

Agile Library Systems enhancing competent electronic 
information systems 
Collier and Evans (2013:95) state that, “technology, 
especially the internet and e-communication is changing the 
operation, speed and efficiency of value chains and presents 
many new challenges to operations managers.” The evolution 
of technology has demanded that organisations harness it for 
service delivery. E-service has gradually changed service 
delivery by making use of the Internet and technology to 
provide services that create and deliver time, place, 
information, entertainment and exchange value to customers 
and support the sale of goods (Collier & Evans, 2013). Online 
Education Systems (OESs), whose primary objectives are to 
acquire and assimilate knowledge to improve performance, 
could serve the learning process. These systems disseminate 
data and communicate information (Saade, Nabebe, & Mak, 
2011:38).  Electronic information is stored as a collection and 
accessed from servers, databases and information repositories 
(Kress & Wisner, 2012). Information technology and web 
services operate through integrated library systems (ILSs) 
and the OPAC web and digital library services. According to 
Nazari and Emami (2012:26), “intranets have sprung up 
across corporations at a rate that challenges any previous 
introduction of new technology.” Information retrieval 
technology takes the form of corporate text repositories, and 
intranet search facilities exist in many organisations. Vendors 
continue to be concerned with satisfying the needs of 
information seekers and have added features such as natural 
querying language and increased speed in order to facilitate 
access to knowledge. Electronic information systems are 
defined as systems which store information from internal and 
external sources to facilitate better decision -making. The 
data is gathered in a database and the user can access the files. 
The system may include social, economic, scientific or 
technical and fiscal data geared to support the firm’s 
operations. 
Wales (2014; 61) suggests that technology is no longer the 
preserve of IT staff, but is usable by all BYOD (bring your 
own device) customers. Library staff need to identify 

crossovers in approach or remit with internal departments 
such as information technology and marketing, and use them 
to build relationships and to communicate effectively to forge 
shared understanding. In supply chain management, the 
quality of information and information sharing plays a vital 
role in surviving in an uncertain environment. The intensity 
of competition in the 1990s led markets to become more 
global in order to secure products and services at the right 
time, at the right place and at the lowest cost. Information 
sharing is the key ingredient for any supply chain system (Li 
& Lin, 2006). 
 
Information sharing enables an organisation to speed up 
information flow, improve the efficiency and effectiveness of 
the supply chain and respond more quickly to changing 
customer needs. It improves coordination between supply 
chain processes to enable material flow and reduces inventory 
costs. It also leads to high levels of supply chain integration 
by enabling organisations to commit to dependable delivery, 
enhancing customer satisfaction. Information sharing also 
impacts on supply chain performance by promoting higher 
order fulfillment and shorter order cycle times, which have a 
bearing on total cost and service levels. 
 
Many forms of technology significantly improve 
communication. In order for a company to purchase or place 
orders, it needs to generate a description of the product, 
purchase order, order confirmation, shipping documentation, 
finance arrangements, delivery details and invoices. Much 
paperwork is involved, with time and cost implications. 

Radio Frequency Identification 
Radio frequency identification systems offer powerful 
technology to track the movement of goods throughout the 
supply chain. These systems have very small tags with 
embedded microchips containing data about the items and 
their location. They transmit a radio signal over a short 
distance ranging from an inch to 100 feet to RFID readers. 
The readers then pass data over a network for computer 
processing (Laudon & Laudon, 2015:271). In supply chain 
management, inventory control is closely monitored using 
the RFID system, which captures and manages more detailed 
information about items in the warehouse. This system works 
effectively in retail companies to improve receiving and 
storage operations by enhancing the ability to see and know 
stock on hand in archives (warehouse) and on the shelves. 
Walmart uses RFID readers to read tags of cases on first 
arrival and the second time as goods leaves the storeroom for 
the shop floor. The advantage of this system is that it 
automatically generates a list of items in the warehouse to 
replenish the shelves before they run out. RFID systems and 
wireless sensor networks are major sources of “big data” that 
organisations are starting to analyse to improve their 
operations and decision-making (Laudon & Laudon, 2015). 
Wireless sensor networks (WSN) are interconnected wireless 
devices that are embedded in the physical environment to 
measure many points over a large space. They are valuable in 
monitoring environmental changes and traffic, protecting 
property, efficiently operating and managing machinery and 
vehicles, establishing security parameters and monitoring 
supply chain management. Academic libraries purchase and 
maintain electronic theft prevention systems and devices, use 



 

security guards, and install closed circuit cameras. They have 
experimented with RFID tagging, and restrict access to some 
collections to photocopy and scanning services (Evans & 
Ward, 2007). Sensing screens are strategically located at 
entrance and exit points. RFID and barcoding systems are 
used for check in and out of items such as books, videos and 
audios. They also identify, track and maintain an inventory of 
materials. Thus, technology is performing many functions in 
libraries that were previously performed by people. 
 

Fig. 2. A Library RFID Management System 

Figure 3.1 shows, that, modern library systems go beyond 
security to become tracking systems across library 
operations. They make it much faster to check inventory in 
and out and to handle material. 
RFID is integrated with computer networks and automated 
control technology, which can actualise self-helping, 
borrowing, and returning of library material that has RFID 
labels. While it reduces direct contact between patrons and 
library staff, which some might miss, it also reduces 
unnecessary conflict.  Self-help service stations supported by 
the RFID library system strengthen security and operational 
efficiency and promote world-class service. 
 

Electronic Data Interchange and information sharing 
In the late 1990s, retailers started to link their stick control 
systems directly to suppliers’ order processing systems. In its 
most common form, the retailer passes back PoS (Point of 
Sale) information to suppliers. This gives both parties an idea 
of what is happening in other parts of the supply chain 
(Waters, 2009). Upstream suppliers are aware of the actual 
demand, and plan and adjust their operations. Known as EDI, 
this system transfers data in an agreed upon electronic format 
from one organisation’s computer programme to that of 
another. Sharing basic information can improve supply chain 
efficiency, enhance the smooth flow of material, and reduce 
uncertainty. Electronic Data Interchange makes sharing data 
easy and is generally the first formal level of cooperation 
(Waters, 2009). It uses standard formats to allow remote 
computers to exchange data without going through 
intermediaries.  The power of technology enables and reduces 
the transaction costs associated with product flow and enables 
a quick response to customer orders. Such systems respond 
to consumers’ demands for responsiveness and flexibility. 
The introduction of EDI, the internet and extranets has 
assisted organisations to achieve operational excellence and 
a competitive edge. 
Invoices, statements and payments are exchanged 

electronically, reducing paperwork between buyers and 
sellers (Erwin & Blewett, 1996:92). Customer service 
improves, business documents are transferred quickly and 
there is a marked decrease in errors. The cost of processing 
documents is much lower and there is no duplication or 
manual processing of information. Management across the 
system is more efficient due to the increased speed of 
acknowledgement and the link to barcoding systems. Finally, 
there is a reduced clerical workload and job satisfaction can 
be improved by redeploying staff to more creative activities. 
Reduced order cycle times and shorter lead times result in 
savings in inventory costs and those associated with holding 
inventory. Extranets are collaborative networks that use 
Internet technology to link businesses with their supply chain 
and provide security and privacy from competitors. 
Electronic Funds Transfer (EFT) enables the transfer of funds 
from one account to another through a value added network 
(VAN) or the Internet. Erwin and Blewett (1996:92) note that 
this is a common form of funds transfer between banks and 
countries. The internet is a public and global communication 
network that provides direct connectivity to anyone in a local 
area network or internet service provider. A rate local area 
network (LAN) or Wide Area Network (WAN) that uses 
Internet technology and is secured behind organisations’ 
firewalls supporting and promoting more effective internal 
information sharing and business processes. 

TABLE XV.   
Agility N Range Min Max Mean SD 

Response ability 380 4 1 5 3.50 .855 

Resource 
integration 

380 4 1 5 3.46 .903 

Response library 380 4 1 5 3.52 .916 

Library 
interconnectivity 

380 4 1 5 3.53 .887 

Flexible 
customer 
requirements 

380 4 1 5 3.46 .941 

 
Table 1 shows that the lowest mean value is 3.46 and the 
highest 3.53, it depicts neutral scores in all five questions 
asked under agility dimension. The means scores that are 
greater than 3.5 (response library, Response ability and 
library interconnectivity) are converted to the nearest unit (4), 
thus indicates that participants are in agreement. 



 

 

Fig. 3. Library Agility Scores 

Figure 3 shows that 3% of the participants strongly disagreed 
that the university libraries are able to respond to competitive 
challenges and sustain competitive advantage as a key 
element of success in the global marketplace, while 10% 
disagreed, 37% were neutral, 40% agreed and 10% strongly 
agreed. A combined percentage of 50% of the participants 
thus agreed with this statement. 
The second statement was that UKZN libraries offer speedy 
service, innovation and flexibility and are proactive through 
the integration of reconfigurable resources and best practices 
in a knowledge-rich environment to provide customer-driven 
products and services in a fast changing market. The figure 
shows that 2% of the participants strongly disagreed with this 
statement, 13% disagreed, 34% were neutral, 41% of 
participants in agreement and 10% strongly agreed. A 
combined percentage of 51% thus agreed with the statement. 
The third question sought to ascertain the degree to which the 
participants felt that the university library is responsive with 
regard to the important knowledge and skills required by 
firms in today’s global higher education sector and economy. 
The scores indicate that 2% of the participants strongly 
disagreed that this was the case, with 12% disagreeing, 31% 
remaining neutral, 43% in agreement and 12% strongly 
agreeing. A combined percentage of 55% of the participants 
thus agreed with the statement. 
The fourthly question measured whether the UKZN library 
has a high degree of processes and systems interconnectivity 
between network members. 5 per cent of the participants 
strongly disagreed that this was the case, while 10% 
disagreed and 33% were neutral. On the other hand, 40 were 
n agreement and 12% strongly agreed, making a combined 
percentage of 52% that agreed that the university library has 
a high degree of library processes and systems 
interconnectivity. The final question in this section measured 
the extent to which university libraries are flexible and quick 
to respond to changing customer requirements. The results 
show that 2% of the participants strongly disagreed, 15% 
disagreed and 31% remained neutral in relation to this issue.  
However, 41% agreed and 11% strongly agreed, resulting in 
a combined percentage of 52% that agreed that university 
libraries are flexible and quick to respond to changing 
customer requirements. 

TABLE XVI.  MIXED RESULTS 

 

Fig. 4. Mixed scores 

Table 2 shows five questions asked to respondents and 
participants, produces average scores, after total scores were 
summed and divided by the number of research questions 
.The quantitative side indicates o.49 which is a poor score. 
The qualitative side indicated majority responses indicated 
two-third majority scores from the cluster (students 
academics and library respondents). 
 

Factor analysis 
Model summary, Anova, coefficient and residual indicates 
The R squared value in the model is 0.490, expressed as a 
percentage, which is 49% of the variance in Response 
Ability. The adjusted R squared value amounts to 0.485. The 
value of the Durbin Watson statistics is 2.044. Table 6.25 
shows a statistical significance value of 0.000, which is p < 
0.05. The Anova table produced an F statistics value of 
89.005, showing an association between the dependent 
variable and independent variables or predictors. Systems 
and processes integration (β=.305, t=6.121, p=.000); 
responsive library system and processes (β=.244, t=4.732, 
p=.000,) and flexible customer requirements (β=.193, 
t=.3.740, p=.000) are statistically significant. The Cook’s 
Distance value lies between 0.000 and 0.160, signifying that 
the influence of the observed cases on the model as a whole 
does not affect the result. VIF values does not indicate 
multicollinearity problems. 
 

Findings and Discussion 
Various authors in the literature suggest that supply chain 
needs sufficiently to be flexible in order to cope with demand 
uncertainty and disruption that stems from it (Slack et al, 
2017). Christopher 2000 suggests that in today’s more 
challenging business environment where volatility is an 
unpredictable demand, it is vital to recognize the importance 



 

of agility. Gligor et al, (2013) suggest that agility has emerged 
as a dominant competitive “vehicle “for firms that operate in 
an uncertain and ever-changing environment in the 21st 
century.  Agile supply chain operations, as the flexible and 
responsive technique, that organisations employ, to quickly 
respond to dynamic changing environment, market trends 
and forces, the firm to adjust. 
Findings of this paper reveals that agile processes and 
systems are still lagging behind in the University’s library, as 
they does not involve all internal stakeholders, especially 
students who are the core users (main customers) of the 
university library. Customers judge the value of service 
offered and form perceptions through service encounters. 
Poor service from provider makes a customer to withdraw 
patronage. As Collier and Evans (2013) suggest, the decisive 
moment through service encounter interaction, which are 
episodes, transition, and experiences, in which the customer 
comes into contact with, affects any aspect of service 
delivery. Qualitative  response shows that physical products 
are outdated, and reflect that the customer benefit package is 
not clearly , which is a set of tangible and intangible features 
that the customer recognise, pays for, uses or experiences in 
the  library environment of the university.. 
 
Four out of five quantitative questions under supply chain 
agility perspective revealed the highest quantitative 
combined scores of agreement and strongly agree. The ability 
of the library to respond to competitive challenges 
(Q1=50%), customer driven -products and services in fast 
and changing market (Q2=51%), responsive in today’s global 
higher education (Q3=55%), and a high degree of 
interconnectivity between network partners (Q4=52%). The 
final variable quick and flexible in response to changing 
customer requirements had (Q5=41%) neutral scores. On the 
other hand, qualitative overall scores, indicates that 
academics and students are having negative experience with 
agile systems and processes in libraries of the University of 
KwaZulu-Natal. 
The literature notes, that agile supply chain operations are a 
flexible and responsive technique to respond quickly to a 
dynamic changing environment, characterised by changes in 
the tastes and preferences of customers or end-users.  The 
study found that the UKZN library is lagging behind when it 
comes to agile supply chain systems and processes as its main 
patrons, the students, are not included in the planning 
structures. This suggests that its core offering, library 
material, might not reflect its patrons’ needs. Customers 
judge the value of service and form perceptions through 
service encounters (interaction between the customer and the 
service provider). Collier and Evans (2013:6) state that every 
service encounter, however remote, leaves an impression. 
The literature notes that African countries are characterised 
by a risky business environment, political uncertainty and 
high transportation and transaction costs. Georgise, Wuest 
and Thoben (2017) state that provision of public services and 
the development of grassroots institutions and social capital 
need to be considered. Due to recent trends and practices 
relating to holistic improvement of the entire supply chain, 
firms in both developing and developed countries are 
showing interest in evaluating, benchmarking and devising 
mechanisms to improve the process oriented supply chain 
model (SCOR). 

 
Qualitative results   reveal that “Library security systems 
should be similar to UCT, where library access card (student 
cards ) allows the library  patron to swipe and  at the security 
check point , security personnel have to check that the  
cardholder and picture corresponds with the CCTV screen. 
The idea is to curb theft of student’s belongings and 
university property (library interviewee 1). 
 
“Our systems are ready and compatible with supply chain 
new technologies such as RFID and EDI, but our materials 
suppliers are still far behind” (Library interviewee 4) 
Christopher (2000) stated that the risk attached to slow 
moving and lengthy logistics has   unsustainable, forcing the 
firm to look again at how supply chain is structured and 
managed. Library automation has helped to provide easy 
access to collections through use of computerised catalogues 
such as Online Public Access Catalogue and it attractive way 
of creation and sharing of information and, a feasible 
proposition for library and information professionals around 
the world (Kumar and Rao, 2014). Online and digital library 
environment enhance information sharing and collection time 
is reduced, materials can be sorted, stored and transmitted and 
retrieved easily and quickly, as cost of access is cheaper than 
printed copies. 
Library electronic e-resources access challenges includes 
while off: “when you are outside university library premises, 
access is denied or librarians authorisation or displays that it 
requires university’s subscription login details”(student 
interviewee 3). Millet and Schimitt and Genoulaz (2009) it is 
mention that as, the business environment is (continually and 
dramatically) changing, it demands strong emphasis on 
integration of activities, cooperation and coordination, and 
information sharing throughout the entire supply chain from 
the suppliers to customers. 
 

Conclusion 
This paper concluded by suggesting that the university of 
KwaZulu-Natal has old and new generations which differ in 
their preferences of library materials and systems to source 
them .Respondents and participants comprised of Generation 
X which prefers hard copies (print), Generation Y, that is 
majority students (the reason of existence of the university) 
rely on the library during assessment and would prefer to use 
electronic and audio copies. Due to the massive volume of 
books that has been collected over the past decades, 
university libraries are converting information in books onto 
online. format and create new relationship service-providers  
Electronic systems  allows for multiple access than students 
queuing for few prescribed copies  from short-term reserve 
section and  the Inter-library loans service cost will be reduce 
by a significant amount. The library systems and are not 
ready for 4th industrial revolution and currently not satisfying 
all customer needs equally focus on traditional than current 
trends. 
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Abstract— Sluggish economy makes it difficult for the 

government and big private companies to create jobs for all 
citizens that desperately need some income to be able to 
provide for their families. It is during this economic 
uncertainty that Small and Medium-sized Enterprises (SMEs) 
play a crucial role in creating employment for semi-skilled 
workers. However, SMEs operate in an environment that is 
not immune to challenges that all companies (irrespective of 
size) face, and because of their size and limited resources they 
struggle to grow and sustain their businesses. One of these 
major challenges has to do with finances. Hence, this article 
set out to inquire on the extent to which the trade credit 
protection insurance that is sold to SMEs in order to protect 
their financial position fulfils its objective. The study was 
conducted around Durban, also known as eThekwini, during 
which a sample of eight SME owners or managers that had 
been using the trade credit protection policy were selected for 
participation. The investigation adopted the qualitative 
approach in which semi-structured interviews were utilised to 
collect data. The majority of participants indicated that the 
availability of a trade credit protection insurance addressed 
many of their financial challenges, suggesting a positive 
impact of this product for the sustainability of their 
businesses. It is believed that these positive findings may 
benefit policy makers and encourage government to work 
together with private companies, like Credit Guarantee 
Insurance Corporation, that offer products and services 
tailor-made for SME clients to assist them protect and grow 
their businesses. 

Keywords: business sustainability, credit protection insurance, 
finances, small and medium-sized enterprises 

Introduction 
The Small and Medium-sized Enterprises (SMEs) industry, 
also known as Small, Medium and Micro-sized Enterprises 
(SMMEs), has long been identified throughout the world 
and in South Africa as the backbone of the economy. This 
is so because even though SMEs start small they have the 
potential to grow big and contribute to the Gross Domestic 
Product (GDP) of a country. The city of Durban in South 
Africa, the context of the current study, accounts for 65% 
of provincial GDP; 51% of employment and 33% of the 
provincial population. Significantly it was identified that 
the eThekwini economy was the main driver of growth in 
the province of KwaZulu-Natal (www.ethekwini.org.za). 
SMEs are of more importance in developing countries such 

as South Africa (SA) as they have the potential to 
immensely contribute to job creation and alleviation of 
poverty (Business Environment Specialists 2013; 
Esterhuizen 2012; Fanta 2015; Otto 2018). People without 
jobs can create their own income and employ others in the 
process. This takes away the burden from the government 
and big companies of having to provide for everyone. The 
need is more pressing in SA where the overall 
unemployment rate is increasing every year. For instance, 
the 2019 first quarter report shows that the unemployment 
rate generally jumped from 27.1% in 2018 to 27.6% and 
specifically from 55.2% to 54.7% among the youth 
(Statistics South Africa 2019). However, Chance (2018) 
cites recently released three reports which indicate that 
South African SMEs, compared to other nations, are not 
contributing much to the economy and jobs creation. For 
instance, in respect of job creation it has been found that 
SMEs create a mere 29% of jobs in which case 38% of 
companies have two to five employees and 58% of owners 
are the only employee in the business (Thulo 2019). 
Despite these challenges, Balogun, Ansary and Agumba 
(2016) and Otto (2018) argue that the survival of SMEs in 
developing countries is critical as they are expected to 
address issues of unemployment and sustainable economic 
growth. As a possible solution, Chance (2018) suggests a 
collaboration between business and government as an 
effort to improve the risks associated with the demise of 
SMEs. 
 
Collaboration involving the private sector and government 
is important because many of well-intended SMEs have 
throughout the years failed within a short period of their 
establishment. Their failure has occurred due to numerous 
reasons. One of the reasons that has constantly appeared to 
lead to the downfall of many SMEs has been mainly 
financial reasons of one kind or the other (Ngcobo & 
Sukdeo 2016). The financial reasons become evident 
mostly in the amount of debt piles that become difficult to 
service for SMEs’ managers (Chance, 2018; Otto 2018). A 
study by Otto (2018, p 6) found the reason of this high 
failure rate to be due to that SMEs are not making use of 
credit insurance when granting trade credit. This makes it 
imperative that measures be taken at all levels to address 
the issue of credit protection. Along the same notion, this 



 

study set out to investigate one such an endeavour by one 
private financial institution to financially support SMEs by 
providing them a credit protection insurance. As Cant, 
Kallier and Wild (2016) opine, it is important for any 
business’s survival to offer a product or service which 
satisfies the needs of its target market. Hence, this study 
seeks to gather the views of SMEs’ owners on the impact 
of the credit protection insurance sold to them to promote 
SMEs’ survival. Knowledge derived from this study could 
play a crucial role in assisting new and existing SMEs in 
becoming successful and sustainable businesses. That 
knowledge is significant to gather as it can add to the body 
of knowledge that aims to enlighten SMEs, government as 
well as credit insurance companies.  Knowledge provided 
to these different stakeholders could enable them to work 
together in creating sustainable businesses and jobs that 
would contribute positively to the economy of SA. 
 

Literature review 
Writer (2018) refers to The Small Business Institute (SBI) 
to indicate that while the number of South African SMEs 
has previously been put at 5.6 million, the reality is that 
only a quarter of a million are active. This observation is 
also noted by Goldstuck (2012, p.9) who puts the figure of 
active SMEs at between 600 000 and 675 000 against 
between 1.2 to 2.4 million that were registered at the time. 
The situation is further complicated by the fact that among 
the few that are active there is a high failure rate, especially 
during their early years in business (Ngcobo & Sukdeo, 
2015). Writer (2018) avers the SMEs’ failure rate at an 
alarmingly 70% within the first two years of operation. This 
evident unsustainability of SMEs impacts on the rate of 
unemployment and adversely affects the economy of the 
country which are the main factors SMEs are designed to 
address. Most importantly, the contrast in figures points to 
numerous obstacles experienced at various levels of small 
businesses. 
 
Challenges that SMEs face can be categorised into external 
factors and internal factors (Fatoki and Garwe 2010). In 
simple terms, external factors are matters outside the 
manager’s control but exist in the environment and impact 
on the failure or success of the business. However, internal 
factors are matters that are supposed to be within the 
control of the business owner even though they may fail to 
handle them. Kadocsa and Francsovics (2011) identify 
external factors to comprise political, social and economic 
conditions, legislations from the government, including 
fiscal and monetary policies adopted in different countries. 
In contrast, internal factors may include management style, 
infrastructure, marketing, internal controls, insufficient 
business knowledge and poor financial management 
(Fatoki and Garwe, 2010; Kadocsa and Francsovics, 2011).  
 
The article takes interest on both internal and external 
factors because of their potential to be detrimental to 
SMEs’ survival. Specific areas of concern are economic, 
internal controls and poor financial management. If the 
economic environment is not favourable for a businesses to 
thrive, chances are very high for debtors not to afford to 
meet their financial obligations. Other than this external 

factor, the manager requires efficient internal controls that 
will minimise risk. The aim of this article is to understand 
the extent to which such factors have either been addressed 
or not by the credit protection insurance sold to SMEs with 
the intention to ensuring their sustainability.  
 
Trade credit protection insurance is made significant by the 
fact that credit arrangement is a common transactional 
method among many SMEs. This is whereby two parties 
would agree to the purchase of goods or provision of 
services on later payment. Of concern about trade credit 
arrangement is that it carries a great risk should there be a 
delay in payment or no payment at all (Aslam and Hussain, 
2017).  Moreover, customer default may lead to legal costs 
that can be incurred when trying to recover the outstanding 
amount from the customer. Legal proceedings require that 
documents/legal contracts be in place before credit 
transaction take place between the buyer and the seller. 
That highlights the importance of verifying the buyer’s 
financial affairs and ability to pay before allowing him/her 
to buy on credit (Peavler, 2012). Non-payment /slow 
payment is the major challenge of offering trade credit to 
customers since slow or lack of payment affects businesses, 
especially small businesses.  The consequence of this is that 
when clients do not pay on time then a businesses’ cash 
flow is affected and that also affects the seller’s ability to 
pay their suppliers which can disturb the whole business 
cycle. In a study of SMEs, Wilson et al. (1996) found that 
as many as 96% of participants conducted sales on credit in 
an environment  where less than 50% of invoices were paid 
on time. This issue is not limited to developing countries as 
similar challenges have been observed among United 
Kingdom SMEs where payment periods continue to 
lengthen (Credit Management Research Centre (CMRC), 
2006). 
 
In South Africa both government and private companies are 
culprits in late payments for goods and services offered to 
them by SMEs. For example, Writer (2017, online) reports 
that “over 23,000 invoices were paid late by provincial 
government departments in 2016, totalling more than R2 
billion”.  Unfortunately  non-payment or late payment by 
debtors results in businesses having to find costs of 
financing, monitoring, chasing, collecting or writing off 
bad debts unaffordable (Paul, 2004). The situation is further 
complicated by unfavourable economic conditions since 
small businesses experience serious credit squeeze because 
they still offer credit to support their struggling clients. This 
in turn negatively affects their businesses because clients 
are more than likely to delay if not default payment under 
strained economic conditions.  The same issue is also found 
to be prevalent in other countries. A survey conducted by a 
United Kingdom based Credit Management Research 
Centre (2006) found that small businesses are affected by 
customer demands for long credit periods. Yet, it emerged 
that small businesses suffering as a result of late payment 
did not employ sound credit management practices. Those 
SMEs that had adopted sound credit management practices 
had management plans for their cash flow in times of late 
or non-payments (Peavler, 2012). This is the area of 
concern for the current article as it seeks to determine if the 
offered credit insurance cover is effective towards 



 

mitigating the risks indicated.  
 
The benefit of employing trade credit policies is that they 
can be utilised to ensure that small businesses actively 
follow a set of internal procedures when granting and 
collecting money from their debtors. Balogun, Ansary and 
Agumba (2016, p 443), citing Selima (2007), posit that 
trade credit theory enlightens on market deficiency 
asymmetric information theory which concerns the 
uncertainty that would be faced by sellers about their 
customers’ creditworthiness and financial health. It is at 
moments such as this one that credit insurance becomes 
useful since it undertakes the task of determining the 
clients’ creditworthiness. In addition, credit insurance 
ensures the following:  
 
• The ability to grow business sales, either through existing 
customers, potentially attracting new customers or even 
into new markets and sectors  
• Banks find it less risky to offer facilities to clients who 
insure their debtor’s book. 
• Credit insurance gives businesses the confidence to 
explore higher risk business opportunities that they would 
normally avoid for fear of non-payment. 
• Credit insurance protects businesses’ cash flow by 
replacing cash in time, should any of the insured customer’s 
suffer insolvency, non-payment or bankruptcy 
(www.creditguarantee.co.za). 
 
Once businesses decide to offer trade credit they then need 
to adopt the best strategy to organise credit management 
process. They may either decide to manage the entire credit 
administration process 'in-house or they can out-source this 
function to specialised institutions that perform this 
function (Wilson, 2007). Credit Insurance is one of the 
means in which small businesses can outsource their credit 
administration task.  Even though the SMEs market is more 
likely to benefit from the trade credit insurance, however, 
not enough SMEs understand this. As a way of addressing 
this concern, trade credit insurance companies need to use 
technology to increase automation of the service they offer 
to businesses especially small businesses as this will assist 
in reducing the administration and reporting function and 
give clients convenience of applying for cover and 
submitting claims on line (Wilson, 2007). Insurance 
companies like Credit Guarantee Insurance Corporation in 
South Africa have already realised this opportunity and 
offer clients trade credit insurance solutions that is 
accessible online. 
 

Research methodology 
The participants in this study were eight SMEs owners. 
Since SMEs owners tend to employ a hands on approach in 
their businesses they were then expected to have all the 
information required for the study. The study can be 
described as having adopted a judgment or purposive 
sampling method to select a specific willing group of 
participants who had taken a credit protection insurance. 
Participants for the research were identified via the Credit 
Insurance database and contacted telephonically to set-up 
interview appointments that were conducted in 2018 in a 

period of about three months. Even though there were only 
eight participants this should be viewed as a positive since 
these few participants were chosen on bases that they 
already had the trade credit insurance for more than three 
years and they had been in business for more than three 
years. Of further interest is that the few selected 
participants represent Small and Medium-sized Enterprises 
from different industries, this enabled the study to 
understand how credit challenges are experienced in the 
presence of credit insurance by SMEs across industries.  
 
The research was conducted in the city of Durban located 
in KwaZulu-Natal province because the city has been 
identified as the main driver of growth due to the significant 
role it plays in the province and the South African economy 
at large. The city accounts for 65% of provincial GDP, 51% 
of employment and 33% of the provincial population 
(www.ethekwini.org.za). 
 
Creswell (2014) describes research design as the quality 
and priority of the research process that provides a 
structured guidance on how the researcher will collect, 
measure and analyse data.  An exploratory research design 
method was adopted for this study since this approach has 
the potential to assist in unearthing meaningful, well 
thought and relevant responses on what is currently 
happening and also discover new insights about the 
phenomenon (Hair, et al., 2011). The guiding philosophy 
for exploratory research is qualitative approach since it is 
used for research problems that focus on uncovering 
people’s experiences, behaviour and gaining better 
understanding on a phenomenon about which little is 
known (Creswell, 2014). Qualitative approach assists in 
gathering more richer and holistic data because it collects 
small but quality data, which is thoroughly analysed 
(Sekaran and Bougie, 2010; Creswell, 2014). The criticism 
with qualitative research method is their small and often 
unrepresentative samples which make it difficult for one to 
generalise on the findings (Castro et al. 2010). Bearing in 
mind the challenge, this study adopted the qualitative 
approach because it aimed at gathering and analysing 
detailed data on feelings and opinions regarding the credit 
insurance policy.  
In order to support the qualitative approach a 
phenomenological research strategy was adopted. In this 
regard, grounded theory was selected as it enables refining 
and arranging collected data in an orderly manner. 
Grounded theory does not begin with a hypothesis but 
rather allows the researcher to predict and explain 
behaviour, while developing and building theory 
(Goulding, 2000). Semi-structured interviews assisted in 
obtaining information that would address the set research 
questions and objectives. The interview questions were pre-
formulated and were conducted at either the participants’ 
offices or telephonically. This was preceded by a pilot test 
carried out on a sample of 2 SMEs owners and their 
comments assisted with modifying the research instrument 
and addressing issues of reliability and validity. The minor 
changes effected were on the questions where responses 
during the pilot stage suggested lack of accurate 
understanding.  The limited number of interviewed 
participants made it unnecessary to make use of any of the 



 

available software for qualitative data analysis, such as 
QSR NVivo. Instead, data were codified in order to identify 
emerging themes as guided by the interview questions and 
the information was then used in reporting on the findings. 
 

Findings 
Demographic information 
A study by Balogun, Ansary and Agumba (2016) found that 
demographic information of SMEs’ owners was critical 
when it comes to credit access. Hence, since the study is on 
the issue of credit we begin the discussion of the findings 
by briefly looking at the background of the participants.  
Six males and two females of which six were Asians and 
two Europeans participated in the study. The sectors 
represented were manufacturing, electricity, construction, 
wholesale and retail trade. An observation was made that 
more businesses in Durban that happened to have the credit 
protection facility were owned by Asians followed by 
whites. There is very little information on businesses 
owned by black and coloured business people. Since SMEs 
is a way of developing people from all backgrounds there 
is a need to vigorously market the credit protection product 
among them because it appears that not enough SMEs 
market understand how they can benefit from the trade 
credit insurance. A similar finding was made by Otto 
(2018) to the effect that whilst the vast majority of SMEs 
utilise credit on daily basis, however, very few make use of 
credit policy. 
 
Difficulty in obtaining finance  
Participants cited difficulty in obtaining business finance 
from financial institutions as the main challenge they face. 
Participant Two, a small business owner in an electrical 
industry with more than sixteen years’ experience in the 
industry confirms this when he states: 
“The banks do provide a challenge as they are very 
reluctant to provide finance to new SMEs without trading 
history and their applications are very onerous and you 
need to provide sureties and other securities, which you 
may not wish to give.” 
 
He is supported by Participant Seven, small business owner 
in a steel industry with about 5 years who states: 
“I finance my business through personal funds, I tried to get 
finance from the bank but I faced too many challenges, they 
want security and they are too expensive” 
 
Participant Eight, small business owner in Motor industry 
with more than 16 years’ experience states: 
“I finance my business through equity, I never tried to get 
bank finance because I know that banks does not give 
finance to small businesses” 
 
Access to finance proves to be a major challenge that 
hinders small business growth and contributes to their lack 
of sustainability (Olawale and Garwe, 2010). Balogun, 
Ansary and Agumba (2016) note that small businesses in 
South Africa struggle to obtain funding from the banks 
because they are considered as high risk. The use of credit 
insurance would therefore come handy as means to protect 
the limited funds that SMEs have to help them sustain their 

businesses. 
 
Lack of Managerial skills 
One of the major themes identified in the during interviews 
was the lack of managerial skills among participants. 
Managerial skills determine the possibility of business 
growth because if a manager can plan, organise, direct and 
control then they will be able to lead the business 
successfully (Olawale and Garwe, 2010). Participant Four, 
a small business owner the retail industry confirmed he had 
no prior business training when he states: 
“I have no business training, I started my business based on 
experience I started the business as a means to survive” 
 
Participant Seven, small business owner in a steel industry 
with less than 5 years who states: 
“I started my business based on experience, I have been 
working in this industry for 8 years I have all industry 
experience” 
 
There is a need to focus on developing skilled managers in 
order to grow small businesses and the economy (Kuratko 
and Audretsch, 2017). In cases where the SMEs lack 
managerial skills the credit insurance policy can assist by 
handling all their debtors. The credit insurance product 
provides management service by checking the risk factors 
of clients and the collection of debts.  
 
Lack of information on Small business development 
programmes 
Lack of information on available small business 
development programmes was also identified as a core 
theme that hinders small business growth. This is despite 
the fact that more focus has been placed on SMEs by policy 
makers for the important role they play in growing the 
economy and reducing the unemployment rate (Lilischkis, 
2011, p. 4). Ngcobo and Sukdeo (2015) identified lack of 
communication between government agencies and SMEs 
on available programmes for development and promotion 
as the main challenge faced by SMEs. This finding is 
supported by the majority of participants who cited lack of 
information on programmes aimed at uplifting small 
businesses as a challenge they face. Participant Eight, small 
business owner in motor industry with more than 16 years’ 
experience states: 
“I do not know about programmes that assist small 
businesses, but I would like to have that information as my 
business need funding to grow”. 
 
He is supported by Participant Six, small business owner in 
building industry with more than 21 years’ experience who 
states: 
“I have no information on programmes that assist SMEs 
there’s a lot of hearsays but I am not sure where to go if I 
need assistance” 
 
Participant One, small business owner in electrical industry 
with more than 21 years’ experience states: 
“I have very little information on such programmes and I 
have tried with no luck, BEE scoring is also taken into 
account if you are a small business and I do not think that 
is fair”. 



 

 
The analysis of data from participants identifies a great 
need to have access to information that will help their 
businesses survive during the sluggish economy. The data 
also raised a concern on whether or not small business 
owners take initiatives to try and find information on 
programmes available to assist them. The fact that very few 
SMEs, especially among blacks and coloureds, have taken 
the credit protection insurance could be an indication of a 
lack of information seeking and communicating from all 
sides.   
 
Trade credit insurance impact on business  
The core theme that was investigated was the use of trade 
credit to assist customers. Trade credit is said to assist 
SMEs to increase sales, attract new clients and gain loyal 
customers who prefer their quality products and extended 
terms of payment (Paul and Boden, 2011). This view is 
supported by Participant One, who states: 
“I offer trade credit to my clients to increase sales and be 
competitive in the market”. 
 
Also supported by Participant Three, a small business 
owner in manufacturing industry with more than 21 years’ 
experience who states: 
“I give credit terms to my clients and that assist in growing 
sales but it hampers cash flow and may result to slow or no 
payment”. 
 
The analysis of data highlighted the positive impact of 
offering trade credit as a small business in terms of 
achieving higher sales but there is also an aspect of risk 
associated with offering trade credit as cited by respondents 
who stated that although offering trade credit is good for 
business it also has negative effect on cash flow and may 
result in late or no payment and subsequently bad debt. 
Wilson (2007) cautions that once the businesses decides to 
offer trade credit they then need to decide on the best 
strategy to organise their credit management process. 
Respondents stated that they minimise the risk of bad debt 
by insuring their debtors with an insurance company called 
Credit Guarantee Insurance Corporation. They said they 
find the offered services to be useful as it reduces stress 
associated with debt collection and failing to meet your 
business obligations due to non-payments.  
 
5. Conclusions 
 
The study was mainly conducted to assess the role of a trade 
credit insurance in sustaining small businesses.  Other 
findings from this study include concerns with lack of 
access to finance as a challenge faced by SMEs in Durban 
as resulting from being considered as high risk by banks 
and other financial institutions. Lack of managerial skills 
also came out strongly from this research as a factor that 
inhibits small businesses’ success. Lack of information on 
programmes designed for small business development was 
identified as another contributory factor to issues facing 
small businesses in Durban, as evident in terms of the low 
number of SMEs with credit insurance. This research 
identified the major role of trade credit on small businesses 
as a means of achieving higher sales and competitive 

advantage. However, trade credit poses a risk of late or non-
payment by the debtor which threatens small business 
existence. Participants stated that they use trade credit 
insurance from Credit Guarantee Insurance Corporation to 
safeguard their businesses against the risk of non-payment. 
This research therefore revealed that trade credit insurance 
plays a crucial role in small business sustainability by 
protecting and managing their limited financial resources. 
Credit Insurance companies and other financial institutions 
need to realise the important role played by SMEs in South 
Africa and around the world and develop products that are 
tailor made to meet the needs of SMEs clients (like how 
Credit Guarantee Insurance Corporation made its product 
for the SMEs market). More SMEs owners need to have 
proper trade credit insurance to cover themselves and their 
debtors. A lot of research has been conducted on challenges 
faced by SMEs, but, there is very little research on the 
effect of trade credit insurance products on SMEs 
sustainability. It would be very beneficial to the SMEs and 
the body of knowledge if such research can further be 
conducted to understand the role of trade credit insurance 
in sustaining small businesses across the country. 
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Abstract - The Global Competitiveness Index (GCI) 2017/18 
report, revealed that South African start-ups enterprises are 
regressing in competitiveness, innovation and business 
sophistication stakes. The GCI report corroborated Global 
Entrepreneurship Monitor (GEM) Report 2017/18, which 
revealed worry-some systemic and low Total Entrepreneurial 
Activity (TEA). The country’s National Development Plan 
(NDP) promulgated in 2013, stated that six million jobs should 
be created by 2030. The Provincial Growth Development 
Strategy (PGDS) of KwaZulu-Natal the underscored strategic 
significance of SMME development, support and 
empowerment. Department of Small Business and 
Development (DSDB) has the responsibility for the strategic 
driven interventions and implementation, while on the ground 
little on entrepreneurial terrain has shown progress.  
Literature review focused on those networking research-
oriented fields of study that have contributed to modern era 
entrepreneurialism which could be described as of critical 
significance for entrepreneurial prosperity. Research 
methodology comprised of quantitative theory-testing 
analysis in explicating variables guiding the study objectives.  
Data analysis depicted various challenges, which paved the 
way for findings and recommendations for authorities and 
policy-makers to take heed of to mitigate entrepreneurial 
impediments. The study espouse to reimagine an examination 
for a rational and programmatic networking imperatives 
thereby facilitating mitigating loose-ends between policy 
makers and policy beneficiaries.  

Key Words: Entrepreneurship; networking; network 
institutions; networking governance, content and structure 

Introduction 
Emerging markets have come a long way in an attempt to 
stake their claim in the global business and economic 
landscape as a force in terms of global market share 
consolidation. Sustainable Development Goals (SDG) 
number eight (8) unequivocally encourage the fulfilment of 
an inclusive economy for the wellbeing of the broader 
population. This has cascaded in policy makers and 
business leaders to prioritize the gradual eradication of 
hindrances blocking the entrepreneurial success.  This  
reality of divergence  from the oblivion by developing 
economies have thrown a pendulum swing and a paradigm 

shift  which amongst other things have catapulted  
emerging economy like China in  becoming the second 
largest economy on the heels of the United States of 
America. This economic evolution has presented an 
awesome window of opportunities for the SMME’s to also 
roll up their sleeves. According to  Shane and 
Venkataraman (2000) entrepreneurs need to be in 
possession of an innate trait that recognize, explore and 
exploit windows of opportunity propelling them to be 
active market participants . (North, 1990 ; Scott and Meyer, 
1991)  mentioned the  profound  direct relationship between 
entrepreneurial revitalization and economic growth.  
Complementing the views of (Shane and Venkataraman, 
2000 ; North, 1990; Scott, 1991) which also resonate with 
the aims of this paper was accentuated by Johannisson  
(1990) by emphasizing the correlation between 
entrepreneurship and economic growth  Therefore, 
entrepreneurship as field of research has necessitated  and 
galvanised the vital importance of networking as a 
management and a business imperative. Due to structural 
holes and often weak ties, networking could act as an 
indispensable tool and strength for the acquisition of 
knowledge, trends and action for the SMME’s growth 
trajectory (Arenius, 2005; Hoang, 2003; Anderson, 2010; 
Qian, Acs et al. 2012).  Anderson et al. (2010)  posited that 
while networking is not the alpha and omega for 
entrepreneurial prosperity it could contribute immensely 
into the entrepreneurial growth as the SMME’s could 
complement their skills and expertise repertoire with other 
peers and fill up the missing gap in their competency 
repertoire ascendancy. While within arteries of knowledge, 
discipline networking has not enjoyed the status echelons 
of being an empirical and theoretical field of study 
especially in the Fourth Industrial Revolution (4IR) wave 
(Zhou, Liu et al., 2015).  Kuratko and Audretsch (2009) 
postulated that the deterministic and resilient nature of 
entrepreneurs in intuitively comprehending the 
collaborative nature of networking participation by 
SMME’s is an integral strategic tool. That is the creativity 
propeller this paper seeks to identify, as missing link for the 
SMME’s in the realisation of their full growth potential, 
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competitiveness and sustainability impetus within the 4IR 
era (Bloem, J., et al., 2014). In this study the author, 
resonate with Walker et al. (1997)’s advocacy of 
conceptualization of networking within the context of 
exogenous social capital  where in an entrepreneur could 
derive a higher return on networking investment . This view 
was later corroborated by (Kramer and Diez 2012; Fitjar 
and Huber, 2014; Huggins and Thompson, 2015) in their 
enunciation that networking has gained momentum as an 
exogenous  oriented resources. The next section delved at 
the conceptual literature that could be construed as placing 
more emphasis on the existing knowledge encapsulating 
the networking structure, content and governance. The 
literature review will be rounded of by the significance of 
the networking process. 
 

Aims and Objectives of the Study 
The aim of this paper was to examine the determinist 
factors within the networking realm that could be converted 
from being a deterrent into revitalizing SMME’s in 
catalysing their entity prosperity. The aims objectives of 
the study were the following: 
• To examine whether networking platforms and 

institutions accessibility in the provincial and the local 
government level on behalf of SMME’s. 

• To determine the importance of SMME’s in joining the 
networks association for future growth and other 
relatable resource benefits. 

• To investigate the tangible participation benefits of 
SMME’s in the network activities organized through 
external institutions. 

• To determine whether the network institutions 
facilitate the information sharing sessions on behalf of 
the SMME’s. 

• To assess whether the networking content, governance 
and structure promote business window of 
opportunities business on behalf of the SMME. 

 
Literature Review 

The continued lack of logically concerted and coherent role 
by networking facilitation in terms of coordinated 
networking content, governance, structure and architects 
depicted by huge socio-economic ills continue unabated. 
According to (Shane , 2003;  Vasilchenko and Morrish 
2011),   the strategic  social role  of networking within the 
entrepreneurial space could be categorized into three 
different taxonomies . Firstly the recognition,   discovering 
and identification of the opportunity with the intention of 
exploring and exploiting them. Secondly, will be the 
consolidation of resources to convert that particular 
opportunity into a viable venture? Thirdly, will be the 
implementation process of that particular venture will have 
to go through. Further to this notion of networking within 
the entrepreneurial space,  Hoang and Antoncic (2003)  
elaborated  on three fundamental aspects  namely: 
• the content or the features of the networking 

relationship; 
• the governance mechanism regulating  these network 

relationships; and  

• the organizational structure emanating from these 
‘cross-pollinations’ in the network environment.  

 
Content Networking Relationship 
In order to reduce the risk of uncertainty and ambiguity, the 
SMME’s should continually solicit information, 
knowledge and advice in order to remain competitive and 
prosperous (Qian, Acs et al., 2012).  It would be an act of 
dereliction of duty by the SMME’s concerned should they 
not invest in the information that would ordinarily be 
presented in the networking opportunity spaces outside 
their business terrain. According to Zimmer (1986) the 
content characteristics within the social networks 
perspective, namely communication, exchange and 
normative-oriented content is comprised of three aspects: 
Firstly, the communication-oriented content deals with two 
actors sharing information between them , secondly the 
exchange content involves distribution  of commodities 
between actors and, thirdly, the normative content deals 
with the expectations, assumptions, beliefs that actors 
should possess (Zimmer 1986). Content network is, 
therefore, usually accessible by reaching out to the 
prevailing networking platforms.  Vaghely and Julien ( 
2010) categorized two dimensions of information 
processing available to the entrepreneur within the 
opportunity, discovery and identification realm, namely 
tacit and explicit information.  This doctrine is exhibited 
succinctly by   Martinez, Aldrich et al (2014) in their 
reiteration of the critical importance strong ties, networking 
cohesiveness, embedded networking relationships and 
structural holes mitigation. 
Governance Network Approach 
According to  Klijn, Koppenjan et al (2012)  the three 
traditions of governance network theory promotes policy 
networks, institutional service delivery execution and lastly 
the management acumen of networks. The dominating 
principle within the network governance dimension is the 
element of trust and influence that is based on the belief 
that the extended business relations could yield a positive 
and beneficial outcome for the SMME’s. According to  
Klijn and Koppenjan ( 2000:3)  “Governance can roughly 
be described as the directed influence of societal 
processes”. However  it might be difficult  for the SMME’s 
to  always be  alert to  the forces of supply and demand that 
permeate the market terrain and to be aware of any 
exploitation or of being misled. In other words, they must 
be discerning and vigilant and only acknowledge relevant 
information.  According to these scholars  (Cohen and 
Levinthal, 1990 ; Simon, 1991 ; Uzzi, 1996; Hansen, 999 ; 
Reagans et al., 2004) there is a positive correlation between 
the proper governance network structure and the 
subsequent entrepreneur’s knowledge acquisition. The 
legitimization of networks in terms of information 
acquisition, processing and application with the resultant 
opportunity discovery and identification could positively 
be augmented by the less bureaucratic nature of open-ended 
network governance specifically in dyadic networks (Jones 
et al., 1997). The mutual and symbiotic platform presented 
by network governance translates into the exploration, 
exploitation and intuiting of new opportunities rendering 
growth-potential for entrepreneurs (Shane and 
Venkataraman, 2000 ;  Eckhardt and Shane, 2003). The 



 

governance network scenario improves and stimulates the 
vigilance of SMME’s to opportunity identification and it 
contributes to the co-ordination of relationships and 
contacts in this hyper-competitive entrepreneurial business 
landscape (Kirzner, 1997; Ardichvili et al., 2003; Klijn, 
Edelenbos et al., 2010; Lewis 2011). 
The Organizational Structure Network Dimension 
In any society a concerted effort should be directed at a gab 
closure of structural holes thereby facilitating the access to 
social capital as a spinoff of network resources (Burt 2017). 
According to Hoang and Antoncic (2003) the dimension of 
the entrepreneurial network structure could be defined as 
the wittingly intentional and, in some cases, indirect 
linkages between the actors. The individual SMME 
assumes central role and position, connects with other 
network actors, or participants who co-exist within the 
network based on overlapping relationships between them 
(Hoang and Antoncic, 2003). These network relationships 
can be identified and quantified by the magnitude of the 
network, locus of control of the actors, intensity and density 
of the relationships (interpersonal or inter-organizational) 
as well as the bonds that tie them   together.  
Networking Configuration  
According to  Giudici (2013) entrepreneurial orientation 
warrants a hybrid approach in terms of resource 
accessibility and support. The Knowledge Defined 
Networking (KDN) is a typical architectural typology that 
synthesis network configuration for instance within the 
context of knowledge operational loop (Mestres, 
Rodriguez-Natal et al., 2017). There is a plethora of 
programmes, policies, rules, interventions, strategies, plans 
and directives by policy-makers and authorities that are 
presented in the entrepreneurial life expectancy and cycles 
that are so complex and full of dynamism and are mainly 
exterior to  the SMME’s (Hoang and Antoncic, 2003) . The 
competitive and innovation business landscape warrants 
SMME’s to devise means that will enable them to be more 
empathic to its entrepreneurs and which would invariably 
improve the country’s sluggish low total entrepreneurial 
activity (TEA) (Kelley, Singer et al., 2012; Singer, Amorós 
et al., 2015). The SMME networking  space, envisaged in 
this paper, aspires to transcend the networking literature 
frontiers and reach out, not only to the national and  
continental terrain, but also to the global potential 
represented by the trade agreements and linkages that 
continue to be enjoyed by the selected few in our society  
(Coviello, 2005). This economy is described as the 
‘knowledge economy’ that is characterized by the social 
networks, ecommerce, cloud computing, wireless 
technology and the ubiquitous information technology and 
communication media. This bombardment of knowledge 
and information requires cautious examination by the 
SMME’s in their pursuit of the entrepreneurial success that 
appropriate use of networks could bring in order to ensure 
the superior performance of their businesses. 
The Significance of the Network Process 
 At an earlier date,  Larson and Starr  (1993a) in their 
analysis of the network process model,  contributed 
towards viewing the network process from the perspective 
of entrepreneurs This is also affirmed by Hoang and 
Antoncic (2003) who corroborated this model as correct  in 
the explication of the network entrepreneurial context. The 

networks could be both formal and informal and the 
common denominator is the human beings who are the 
main actors in the network puzzle involved in the 
relationship exchanges between the entrepreneurial actors. 
According to  Smith and Lohrke (2008) the network 
dimension could be segmented into three categories 
namely:- relatively simple dyadic networks; density-
oriented network model ; and multi-dimensional inter-
organizational network exchanges.  Men and Tsai (2013) 
stated the integral role that is facilitated by the entity-public 
relationship that consequently yield positive engagement 
outcomes which is beneficial to an entity like SMME. 
Relatively Simple Dyadic Network Model 
This is the initial stage for the SMME’s to forge relations 
and trust from the fundamental dyadic exchanges from the 
network perspective (Kiss, Berthouze et al., 2012).  In this 
stage the venture might still be nascent and will   affectively 
reach out to those who are in close circles who might be 
former colleagues, college-mates and the other closer 
community members  Smith and Lohrke, 2008 ).  
Density-Oriented Network Model  
This networking stage for the SMME shows a transition 
from the nascent stage to a more formal post start-up stage  
involving the conversion of the previous networking ties 
and linkages to a more socio-economic oriented phase 
(Smith and Lohrke, 2008). Which is characterized by the 
affective joining of associations and formations e.g. 
Chambers, Institutes that could inadvertently provide the 
venture with resources like information, market leads and 
sales pitching avenues that are external to the venture’s 
scope. A classic example is in the vehicular networking 
environment which utilizes Long Term Evolution (LTE ) 
oriented business model in terms of its performance 
optimization in arriving speedily at a desirable outcome  
(Mir, Filali et al., 2014). 
Multidimensional Inter-Organizational Network 
Exchange   
At this stage the affective and cognitive trust in the network 
pipeline has diminished as the relations are also becoming 
less personal and this inclines the transition to be highly 
professional. This networking stage is characterized by the 
chartering into an unknown business terrain and exposes 
the venture to multi-pronged linkages and exchanges with 
multiple processes and actor (Smith and Lohrke, 2008). 
The venture is firmly in the growth stage of its life cycle 
and at this phase has made multiple connections and 
associations. Obtaining accreditations could be ascribed to 
the phases as per Figure 1 namely:- 

• Phase 1 :That focus on the personal and essential 
dyadic stage 

• Phase 2 deals with dyadic socioeconomic 
exchanges and  

• Phase 2 expands to Organisational exchanges 
stage. 

 



 

 
Figure 1- The Networking dimension model,  Smith and Lohrke (2008 

:318) 

Research Methodology 
The study was explorative, descriptive, and quantitative 
oriented in nature. The research instrument in the form of a 
questionnaire comprised of uncontrived structured close-
ended questions. Therefore the simple random sampling 
which has an equal and unbiased respondent participation 
of SMME in this paper was selected. The author to 
ascertain accuracy individually administered 
questionnaires utilised in this paper.  The research 
instrument for this quantitative paper was pilot tested to 30 
SMME’s, who were not part of the broader research. 
Participants and location of the study 
This research earmarked those SMME who are operating 
legally registered enterprises with CIPC (Companies and 
Intellectually Property Commission) and legally comply 
with tax regulator authority SARS (South Africa Receiver 
of Revenue) under the auspices of DTI (Department of 
Trade and Industry’s) within the Codes of Good Practice’s 
BBBEE (Broad Based Black Economic Empowerment and 
overwhelmingly.   The target population comprised of 
entrepreneurs under the curatorship of the Business 
Support Unit in the Coastal City of Durban, in the province 
of KwaZulu-Natal-South Africa. The study assume a 
probability sampling procedure in the solicitation of 260 
samples from the representative population of SMME’s 
from the Business Support Unit which represented an 
uncompromised 5% margin of sampling error (Sekaran and 
Bougie, 2013) . 
Construction of the research instrument  
The paper utilised a questionnaire as uncontrived data 
collection the research instrument. The questionnaire 
comprised of two sections (Section A and B) encapsulating 
the demographic characteristics and the research questions 
in line with the objectives of the study. The sample size 
determinant was in line with the 5% margin of era 
population–sample equation. 
Research instrument management and coordination   
A total of 260 Questionnaires were distributed to 260 
respondents who reside in and around eThekwini 
Municipality. The questionnaire was self-administered by 
the researcher to ascertain that the answer are responded in 
their entirety. The researcher presented the Gate Keepers 
letter obtained from the Business Support Unit (BSU) to 
authenticate the research process form the ethical 
consideration perspective. The aims and objectives of the 
study were clearly articulated to the respondents.  
Pilot testing of the questionnaire    
A dry run to authenticate the optimal execution of the 
research was undertaken to 26 respondents who were not 
the main participant in the broader study in an effort to 
identify the glitches and the concerns that might ensue later. 

The points raised were attended to prior to commissioning 
the main study to 260 respondents.  
Reliability of research instrument   
The Cronbach’s alpha derived from split-half coefficient 
was found to be 0.846 which indicated that the research 
instrument was acceptable in terms of its internal 
reliability. 
Limitations   
The challenges that the SMME’s are confronted with would 
have been greatly reduced if the policy-makers adhere to 
the success practices that have been proven elsewhere 
especially in the high income economies as articulated in 
global reports like GEM, GCI and GII. The pillars of 
entrepreneurship ranging form factor oriented, efficiency 
oriented and innovation oriented clearly are not being taken 
into consideration for the support, development and 
capacitation of SMME’s.   
Presentation and Discussion of Results  
The results and discussion section is categorized into two 
sections. Firstly, Section A, dealing with the demographic 
data for the respondent SMME’s and Section B dealing 
with research objectives presentation and analysis.  

Section A:  Demographic information from primary 
data 

Gender 
(Male and 
Females) 

Gender was evenly spread amongst 
48% males and 52% females from the 
respondents in the study. This appears 
to be relatively sufficient as the 
females has more population than 
men from the consensus point of 
view. The females are mainly the 
breadwinners in many homesteads 
and it is encouraging that they were 
fairly and equitably represented. 
 

Enterprise 
Location  
-Urban; 
- Rural;  
-Semi-Rural & 
-Informal 
Sector 

The inclusion of the enterprise 
location by the researcher stems from 
access to entrepreneurial amenities 
proximities like energy reliability, 
infrastructure readiness, 
transportation facilities and the 
political or social stability of that 
particular area. In terms of enterprise 
location, 68%majority of respondents 
resides in urban dwellings. The other 
respondent segment is 18% semi-
rural areas, 8% rural and 7% informal 
areas. 
 

Educational 
achievements 
-Pre-Tertiary;  
-Tertiary;  
-Post Tertiary 
& 
-Other 

Education ministry is the most 
resourced department in the country 
to such an extent that it is segmented 
into Basic Education and Higher 
Education departments. The rationale 
behind including this question was to 
benchmark the return on investment 
from the entrepreneurial perspective. 
In terms of educational achievements, 
60% of the respondents have only 
pre-tertiary qualifications and 39% 



 

have tertiary qualifications. The 
premise is the role of our educational 
facilities in equipping the SMME’s 
with the requisite knowledge 
resources to be able to compete in the 
business world. 
 

Years of the 
operating the 
business 
< 1 year;  
1-5 year;  
5-10 years; & 
 > 10 years 

In evaluating this section, the primary 
objective was to assess the resilience, 
steadfastness and the longevity of the 
enterprise in resisting the decline and 
the failure temptations. It is general 
knowledge that many SMME’s are 
either formed due to either push or 
pull factors with the latter taking a 
more centre stage. Surprisingly, 66% 
have been in existence for less than a 
year while 32% have been in business 
for less than 5 years. The durability of 
the SMME’s existence showed poor 
statistics in those that are beyond 5 
years and 10 year with both only 
having 1% respondents respectively. 
 

Annual 
Turnovers (R 
in millions) 
< R 1 million; 
 R 1m-R5m;  
> R 5m 

An astonishing 86% of respondents 
portrayed that their enterprise annual 
turnovers is less than R 1 million 
while a small 14% are achieving the 
revenues of between R 1m and R 5m 
per annum in their business. This 
could point to a plethora of both 
macro and micro factors that seem not 
to be on the favourable side for the 
SMME’s to thrive and for the DSBD 
to identify and analyse them to the 
benefit of the SMME’s.  

Personnel 
Profiles 
< 5 employees; 
5-10 
employees; 
> 10 employees 

The inclusion of this demographical 
variable was due to the high levels of 
unemployment that the country is 
grappling with which is hovering 
around 27% while it is even worse 
amongst the youth section of the 
population. SMME’s in the 
developing countries are the main 
drivers and stimulant of job creation 
and the associated contribution to the 
economic prosperity. The country 
endowed with huge mineral reserves 
and vast amount of land but the 
economic has been growing at a snail 
pace as the country has recently 
experienced technical recession 
during the first two quarters of 2017. 
It is therefore not alarming if 81% of 
respondents employs less than 5 
employees while 19% employs less 
than 10 employees. 

Enterprise 
Life Cycle 
Phase 
-Pre-start up;  

The main proposition in the 
demographic variable was to evaluate 
the factors that seem to stagnate the 
SMME’s to grow and contribute to 

-Start-Up;  
-Growth;  
-Maturity &  
-Decline 

the improvement of not only their 
standards of living but to the quality 
of life of others as a whole. The 
SMME’s are the nucleus of the 
productivity value chain and the 
economy as a whole. Jointly pre-start-
ups and start-ups made 55%, while 
32% are still at the growth stage and 
only 13% have reached the maturity 
stage according to their perception. 
This present DSBD with the reality 
and fact check on the picture that is 
confronting the SMME’s and the 
onus is on the DSBD to act and 
deliver hope and optimism on behalf 
of the SMME’s. 
 

 
Table 1: Explains the respondents demographic data 

 
Section B 

This section focused on the research objectives analysis 
from the participating respondents in the study. 

Table 2: I believe that the red tape should be reduced e.g. when 
registering the entity. 

Reduction of red tape 

 Frequency Percent 
Valid 
Percent 

Cumulative 
Percent 

Valid Agree 242 93.1 93.1 93.1 
Disagree 18 6.9 6.9 100.0 
Total 260 100.0 100.0  

 
As reflected in Frequency Table 2, an overwhelming 93% 
of respondents were in agreement while a paltry 7% 
disagreed that they  believe the red tape should be reduced 
e.g. when registering the entity. These findings confirmed 
by  Burt (2004)  that structural holes could have detrimental 
consequences albeit in the social capital context for 
entrepreneurs.  

Table 3: The Networking platforms and institutions are easily 
accessible in the provincial and the local government level. 

Networking platforms and institutions are easily accessible 

 Frequency Percent 
Valid 
Percent 

Cumulative 
Percent 

Valid Agree 8 3.1 3.1 3.1 
Disagree 252 96.9 96.9 100.0 
Total 260 100.0 100.0  

 

The results in this variable indicated that the e Frequency 
Table 3 shows 3% of the respondents agreed while a 
whopping 97% disagreed that Networking platforms and 
institutions are easily accessible in the provincial and the 
local government level. The strength of strong network ties 
was expressly advocated by Granovetter (1977)  by his 
borrowings from the sociology theory as a covert tool for 
entrepreneurs to grasp. 

 

 

 



 

Table 4: I believe that it is important for the SMME’s to join the 
networks association for future growth and other benefits. 

Importance for SMME's to join networks association 

 Frequency Percent 
Valid 
Percent 

Cumulative 
Percent 

Valid Agree 224 86.2 86.2 86.2 
Disagree 36 13.8 13.8 100.0 
Total 260 100.0 100.0  

 
As reflected in Frequency Table 4, 86% of the respondents 
agreed while 14% disagreed that they believe that it is 
important for the SMME’s to join the networks association 
for future growth and other benefits. These findings were 
found to in harmony with Anderson et al. ( 2010 :12) 
emphasis of dramatic growth created by espousing to reach 
out for networks namely liberating, inspiring, visioning, 
articulation and implementing.  
 

Table 5: I have taken part in the network activities organized through 
organizations such as BSU, Business Chamber and SEDA etc. 

Participation in network activities organized organizations such as BSU, 
Business Chamber and SEDA etc. 

 

 Frequency Percent 
Valid 
Percent 

Cumulative 
Percent 

Valid Agree 172 66.2 66.2 66.2 
Disagree 88 33.8 33.8 100.0 
Total 260 100.0 100.0  

 

Frequency Table 5 indicated that 66% of the respondents 
agreed while 34% disagreed that they have taken part in the 
network activities organized through organizations such as 
BSU, Business Chamber and SEDA etc. The elucidation by 
Borgatti and Halgin (2011) which emerged from the nexus 
between Strength Weak Ties  (SWT) and the structural 
theory made significant contribution in the comprehension 
of reaching out for networks. This invariably indicate a 
majority of SMME’s consenting to having taken part in 
network platforms and forums. The significance on the part 
of the SMME’s of taking advantage of network institutions 
is a business deal-breaker that could catapult their entities 
to greater heights.  

Table 6: In my opinion, the network institutions facilitate the information 
sharing sessions on behalf of the SMME in the similar sector at the 

provincial and the local government level. 

Network institutions facilitates information sharing sessions 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 
Valid Agree 108 41.5 41.5 41.5 

Disagree 152 58.5 58.5 100.0 
Total 260 100.0 100.0  

Frequency Table 6 indicated that 42% of the respondents 
agreed while 58% disagreed that in their personal opinion, 
the network institutions facilitate the information sharing 
sessions on behalf of the SMME in the similar sector at the 
provincial and the local government level. While the 
majority of disagreement seem to ignite gap in networking 
institutions as repositions of knowledge. These findings is 
in line with Parameswaran et al. ( 2001)’s views that person 
to person (P2P) networking has knowledge content access 
benefits which plays a pivotal role for the SMME’s be 

abreast with curriculum evolvement crucial for their 
entities.  

Table 7: I believe that it is important for the networking content, 
governance and structure promote business window of opportunities on 

behalf of the SMME. 

Importance for the network content, governance and structure to 
promote business opportunities 

 Frequency Percent 
Valid 
Percent 

Cumulative 
Percent 

Valid Agree 139 53.5 53.5 53.5 
Disagree 121 46.5 46.5 100.0 
Total 260 100.0 100.0  

Frequency Table 7 indicated that almost 54% of the 
respondents agreed while 47% disagreed that they believe 
that it is important for the networking content, governance 
and structure promote business window of opportunities on 
behalf of the SMME. These results were found to be in sync 
with striking an equilibrium between over-embeddedness 
and under-embeddedness for the entrepreneurial benefits in 
network platforms as accentuated by (Elfring and Hulsink, 
2003).   

Table 8: In my opinion, I believe that policy-makers and authorities 
encourages inter organizational structure network dimension on behalf 

of the SMME at the provincial and the local government level. 
Policy-makers and authorities encourages inter organizational structure 

network dimension 

 Frequency Percent 
Valid 
Percent 

Cumulative 
Percent 

Valid Agree 126 48.5 48.5 48.5 
Disagree 134 51.5 51.5 100.0 
Total 260 100.0 100.0  

Frequency Table 8 revealed that close to 49% of the 
respondents agreed while 51% of the respondents disagreed 
that in their opinion they believe policy-makers and 
authorities encourages inter organizational structure 
network dimension on behalf of the SMME at the 
provincial and the local government level. 
 

4 Conclusion and Recommendations 

The findings seem to be corroborating the consistent 
identification of the lack of a systematic and coherent 
networking content, structure and governance, which is an 
external resource that is beyond the means, and capability 
of the SMME’s to exploit. The governance network theory 
advanced typologies that the SMME’s could take 
advantage of namely network policy certainty, inter-
enterprise service delivery execution and 
managing/coordinating networks for the SMME benefit 
(Klijn, Koppenjan et al., 2012). The networking institutions 
seems to be lopsidedly positioned in terms of the 
convenient reach by the SMME’s who are normally located 
within the local municipality sphere of government which 
was evidenced by the lack of representation at this 
government’s sphere. Networking platforms and 
institutions accessibility was highlighted by   Martinez, 
Aldrich et al  (2014)  could strengthen SMME networking 
relationships derived from institutions cohesion and 
affinity in mitigating structural holes and maximizing 
social capital. The majority who disagreed that the 
institutions are easily accessible for the SMME’s 
substantiated this assertion from the respondents. Therefore 
when planning the SMME growth strategy, the policy-



 

makers and authority need to find a strategy on how to 
proactively reach out for the SMME’ within their local area 
of operations. This could be aligned with  Obstfeld (2005)  
and the later deconstruction by Ebbers and Practice (2014) 
which resulted in a transition from Tertius Lunges 
Orientation (TIO) to Tertius Gaudens Orientation (TGO) 
which translate to dyadic network mind-set to collaborative 
self-efficacy. Both the authorities and subsequently the 
SMME’s as networking relationship beneficiaries should 
espoused for networking and culture within the 
entrepreneurial servicescape  (Klyver, Foley et al. 2012). 
This could take shape or form by the conspicuous 
representation of the Ministry of Small Business 
Development at the local and provincial area of 
jurisdiction. While the majority of the SMME’s consented 
that the red tape should be reduced, an overwhelming 
majority accentuated the significance for individual SMME 
entities in reaching out for networks association for future 
growth and dismantling network impediments (Hoyos-
Ruperto, Romaguera et al., 2013) . According to Sepulveda 
and Gabrielsson (2013), the SMME’s could accelerate their 
access to the resources that ordinarily are packaged within 
the network platforms and associations where they 
contextualized these benefits within B2B Born Globals 
entities.. While a sizeable number of the respondents have 
confirmed their entity participation in networking events 
organized by institutions such as Small Enterprise 
Development Association, Business Support Unit, 
Chamber of Commerce. The robust proactive networking 
activism was posited by Dufays and Huybrechts (2014) 
which bolster strong ties networks and leverage 
institutional relationships for SMME.  It appears there is 
still a room for improvement and growth in the explicit gap 
of programs and interventions that could be facilitated by 
these network institutions on behalf of SMME’s.  Even 
though the majority of SMME’s who participated in the 
study are located in either townships or semi-rural outskirt 
of the City of Durban , that also represent the transportation 
cost factor as some of these networking institutions 
platforms are located primarily in the Central Business 
District (CBD)  rather than in the SMME’s door step. 
Therefore strong network ties as advocated by Rasmussen, 
Mosey et al (2015) could result in sharing of knowledge, 
information and competencies as also mentioned by  Kozan 
and Akdeniz (2014) that could be spearheaded by network 
engagements. With the progress in the Information 
Technology and Communications fraternity the policy 
makers need to devise a strategy on how to utilise these 
platforms for information-sharing and knowledge 
disseminations since most of the SME’s do poses the smart 
phones and data access  thus galvanizing business growth 
and fourth Industrial Revolution normative linkages 
(Bloem, Van Doorn et al. 2014; Mir, Filali et al. 2014) . 
While the emerging markets still lag behind in the 
networking tools of trade, much progress has been achieved 
and if the policy-makers and authorities could sing in one 
tune, so much could be achieved on behalf of the SMME 
prosperity, sustainability and competiveness. 

References 
1. ANDERSON, A. R., et al. (2010). "Network practices and 

entrepreneurial growth."  26(2): 121-133. 

2. ARDICHVILI, A., CARDOZO, R. & RAY, S. (2003). A 
theory of entrepreneurial opportunity identification and 
development. Journal of Business venturing, 18(1), 105-123. 

3. ARENIUS, P. AND D. J. S. B. E. DE CLERCQ (2005). "A 
network-based approach on opportunity  recognition."  
24(3): 249-265. 

4. BORGATTI, S. P. and D. S. J. O. s. Halgin (2011). "On 
network theory."  22(5): 1168-1181. 

5. BURT, R. S. J. A. J. O. S. (2004). "Structural holes and good 
ideas."  110(2): 349-399. 

 
6. BLOEM, J., ET AL. 2014 . "The Fourth Industrial 

Revolution." 
7. BURT, R. S. J. A. J. O. S. (2004). "Structural holes and good 

ideas."  110(2): 349-399. 
8. BURT, R. S.( 2017). Structural holes versus network closure 

as social capital. Social capital,  Routledge: 31-56. 
9. COHEN, W. M. AND D. A. J. A. S. Q. LEVINTHAL (1990). 

"Absorptive capacity: A new  perspective on 
 learning and innovation."  35(1): 128-152. 

10. COVIELLO, N. E. J. Q. M. R. A. I. J. (2005). "Integrating 
qualitative and quantitative techniques in  network 
analysis."  8(1): 39-60. 

11. DEPARTMENT OF SMALL BUSINESS DEVELOPMENT.  
Available at: http://www.dsbd.gov.za/ .  (Accessed on 16 
January 2019). 

12. DUFAYS, F. AND B. J. J. O. S. E. HUYBRECHTS (2014). 
"Connecting the dots for social  value: A review on social 
networks and social entrepreneurship."  5(2): 214-237. 

13. EBBERS, J. J. J. E. T. and Practice (2014). "Networking 
behavior and contracting  relationships among 
entrepreneurs in business incubators."  38(5): 1-23. 

14. ECKHARDT, J. T. AND S. A. J. J. O. M. SHANE (2003). 
"Opportunities and entrepreneurship."   29(3): 333-349. 

15. ELFRING, T. & HULSINK, W. ( 2003). Networks in 
entrepreneurship: The case of high-technology firms. Small 
business economics, 21(4), 409-422. 

16. ETHEKWINI MUNICIPALITY INTEGRATED 
DEVELOPMENT STRATEGY. Available at : 
http://www.durban.gov.za/City_Government/City_Vision/ID
P/  [Accessed on 13 January 2019]. 

17. FITJAR, R. D. AND F. J. J. O. E. G. HUBER (2014). "Global 
pipelines for innovation: insights  from  the case of 
Norway."  15(3): 561-583. 

18. GIUDICI, A. (2013). "Sensing together: an exploration of the 
support of network  intermediaries to firms' and 
entrepreneurs' search for new opportunities." 

19. GLOBAL ENTREPRENEURSHIP MONITOR REPORT 
2017-2018. Available at:
 https://www.gemconsortium.org/report/  
(Accessed on 15 January 2019). 

20. GRANOVETTER, M. S. (1977). The strength of weak ties. 
Social networks, Elsevier: 347-367.  

21. HANSEN, M. T. J. A. S. Q. (1999). "The search-transfer 
problem: The role of weak ties in sharing  knowledge 
across organization subunits."  44(1): 82-111.  

22. HOANG, H. AND B. J. J. O. B. V. ANTONCIC (2003). 
"Network-based research in  entrepreneurship: A critical 
review."  18(2): 165-187. 

23. HOYOS-RUPERTO, D., ET AL. (2013). "Networking: A 
critical success factor for entrepreneurship."  13(2): 55-72. 

24. HUGGINS, R. AND P. J. S. B. E. THOMPSON (2015). 
"Entrepreneurship, innovation and  regional growth: 
a network theory."  45(1): 103-128. 

25. JOHANNISSON, B. J. I. S. B. J. (1990). "Economies of 
overview—guiding the external growth of  small firms."  
9(1): 32-44. 

26. JONES, C., ET AL. (1997). "A general theory of network 
governance: Exchange conditions and  social 
mechanisms."  22(4): 911-945. 

27. KELLEY, D. J., ET AL. (2015). Global entrepreneurship 
monitor 2014 global report, Global Entrepreneurship Research 
Association, London Business School. 

28. KIRZNER, I. M. J. J. O. E. L. (1997). "Entrepreneurial 
discovery and the competitive market process:  An 
Austrian approach."  35(1): 60-85. 

http://www.dsbd.gov.za/
http://www.durban.gov.za/City_Government/City_Vision/IDP/
http://www.durban.gov.za/City_Government/City_Vision/IDP/
https://www.gemconsortium.org/report/


 

29. KISS, I. Z., ET AL. (2012). "Modelling approaches for simple 
dynamic networks and  applications  to 
disease transmission models."  468(2141): 1332-1355. 

30. KLIJN, E.-H., ET AL. (2000). "Public management and policy 
networks: foundations of a network  approach to 
governance."  2(2): 135-158. 

31. KLIJN, E.-H., ET AL. (2012). "Governance network theory: 
past, present and future."  40(4):  587-606. 

32. KLIJN, E.-H., ET AL. (2010). "Trust in governance networks: 
Its impacts on outcomes."   42(2): 193-221. 

33. KLYVER, K., ET AL. (2012). "Networking and culture in 
entrepreneurship."  24(7-8): 561-588. 

34. KOZAN, M. AND L. J. A. S. AKDENIZ (2014). "Role of 
strong versus weak networks in  small business growth in an 
emerging economy."  4(1): 35-50. 

35. KRAMER, J.-P. AND J. R. J. R. S. DIEZ (2012). "Catching 
the local buzz by embedding?  Empirical insights on the 
regional embeddedness of multinational enterprises in 
 Germany  and the UK."  46(10): 1303-1317. 

36. KURATKO, D. F., ET AL. (2009). "Strategic 
entrepreneurship: exploring different perspectives of an 
 emerging concept."  33(1): 1-17. 

37. LARSON, A., ET AL. (1993). "A network model of 
organization formation."  17(2): 5-15. 

38. LEWIS, J. M. J. P. A. (2011). "The future of network 
governance research: Strength in  diversity  and synthesis."  
89(4): 1221-1234. 

39. MARTINEZ, M. A., ET AL. (2014). "Networking strategies 
for entrepreneurs: balancing  cohesion  and diversity."  
17(1): 7-38. 

40. MEN, L. R. AND W.-H. S. J. I. J. O. S. C. TSAI (2013). 
"Toward an integrated model of public  engagement on 
corporate social networking sites: Antecedents, the process, 
and  relational  outcomes."  7(4): 257-273. 

41. MESTRES, A., ET al. (2017). "Knowledge-defined 
networking."  47(3): 2-10. 

42. MIR, Z. H., ET AL. (2014). "LTE and IEEE 802.11 p for 
vehicular networking: a performance  evaluation."  
2014(1): 89. 

43. NATIONAL DEVELOPMENT PLAN 2030. South African 
Government. Available at: 

44.  https://www.gov.za/issues/national-development-
plan-2030/ (Accessed on 16 January  2019). 

45. NORTH, D. (1990). Institutions, Institutional Change, & Econ. 
Performance. Camb. Un. Press. 

46. OBSTFELD, D. J. A. S. Q. (2005). "Social networks, the 
tertius iungens orientation, and involvement in innovation."  
50(1): 100-130. 

47. PARAMESWARAN, M., SUSARLA, A. & WHINSTON, A. 
B. (2001). P2P networking: an information sharing alternative. 
Computer, 34(1), 31-38. 

48. PROVINCIAL GROWTH AND DEVELOPMENT 
STRATEGY, Kwa Zulu Natal. Available at: 

49.   http://www.kznppc.gov.za/ .(Accessed on 13 
January 2019). 

50. QIAN, H., ET AL. (2012). "Regional systems of 
entrepreneurship: the nexus of human  capital, 
 knowledge and new firm formation."  13(4): 559-
587. 

51. REAGANS, R., ZUCKERMAN, E. & MCEVILY, B. (2004). 
How to make the team: Social networks vs. demography as 

criteria for designing effective teams. Administrative science 
quarterly, 49(1), 101-133. 

52. SCOTT, W. R. & MEYER, J. W. (1991). The rise of training-
programs in firms and agencies-an institutional perspective. 
Research in organizational behavior, 13, 297-326. 

53. SEKARAN, U. & BOUGIE, R. (2013). Research methods for 
business: A skill building approach, John Wiley & Sons. 

54. SEPULVEDA, F. AND M. J. I. M. M. GABRIELSSON 
(2013). "Network development and  firm growth: A 
resource-based study of B2B Born Globals."  42(5): 792-804. 

55. SHANE, S. AND S. J. A. O. M. R. VENKATARAMAN 
(2000). "The promise of entrepreneurship as  a field of 
research."  25(1): 217-226.  

56. SHANE, S. A. (2003). A general theory of entrepreneurship: 
The individual-opportunity nexus,  Edward Elgar 
Publishing.  

57. SIMON, H. A. J. O. S. (1991). "Bounded rationality and 
organizational learning."  2(1): 125-134. 

58. SINGER, S., ET AL. (2015). Global entrepreneurship monitor: 
2011 global report, London  Business School. 

59. SMITH, D. A. AND F. T. J. J. O. B. R. LOHRKE (2008). 
"Entrepreneurial network development:  Trusting in the 
process."  61(4): 315-322. 

60. THE GLOBAL COMPETITIVENESS REPORT 2017-2018 – 
World Economic Forum. Available at  

61.  : https://www.weforum.org/reports/the-global-
competitiveness-report-2017-2018/  

62.   (Accessed on 14 January 2019). 
63. UNITED NATIONS’ SUSTAINABLE DEVELOPMENT 

GOALS. Goal Number 8. Available at: 
64.  https://www.sustainabledevelopment.un.org/ 

(Accessed on 13 January 2019). 
65. UZZI, B. J. A. S. R. (1996). "The sources and consequences of 

embeddedness for the economic  performance of 
organizations: The network effect." 674-698. 

66. VAGHELY, I. P. AND P.-A. J. J. O. B. V. JULIEN (2010). 
"Are opportunities recognized or constructed?: An information 
perspective on entrepreneurial opportunity  identification."  
25(1): 73-86. 

67. VASILCHENKO, E. AND S. J. J. O. I. M. MORRISH (2011). 
"The role of entrepreneurial  networks in the exploration 
and exploitation of internationalization opportunities by 
 information and communication technology firms."  
19(4): 88-105. 

68. WALKER, G., KOGUT, B. & SHAN, W. (1997). Social 
capital, structural holes and the formation of an industry 
network. Organization science, 8(2), 109-125. 

69. ZIMMER, C. 1986. Entrepreneurship through social networks. 
The art and science of entrepreneurship. Ballinger, 
Cambridge, MA, 3-23. 

70. ZHOU, K., ET AL. (2015). Industry 4.0: Towards future 
industrial opportunities and  challenges. 2015 12th 
International Conference on Fuzzy Systems and Knowledge 
 Discovery (FSKD), IEEE. 

 

 

  

https://www.gov.za/issues/national-development-plan-2030/
https://www.gov.za/issues/national-development-plan-2030/
http://www.kznppc.gov.za/
https://www.weforum.org/reports/the-global-competitiveness-report-2017-2018/
https://www.weforum.org/reports/the-global-competitiveness-report-2017-2018/


 

A Conceptual Framework to Analyse Retail Supply 
Chain Design for Resilience: Selected Durban 

Supermarkets 
Nkechi Dorothy Neboh  

Discipline of Supply Chain 
Management, School of Management, 

IT and Governance 
University of KwaZulu-Natal Durban, 

South Africa 
Livelyenkay@gmail.com 

Thokozani Patmond Mbhele 
Discipline of Supply Chain 

Management, School of Management, 
IT and Governance 

University of KwaZulu-Natal Durban, 
South Africa 

Mbhelet@ukzn.ac.za 

Maxwell Phiri 
School of Marketing and Supply Chain 

Management 
University of KwaZulu-Natal 

Durban, South Africa 
Phirim@ukzn.ac.za 

Abstract—The current trend of heightened expectations from 
customers, increased competitions in the global market, 
complex supply chain and better product variety with shorter 
life cycles affect the fast-moving consumer goods industry. In 
all these challenges brought upon the Fast-Moving Consumer 
Goods (FMCG) industry, the retailers must deliver its 
promised and quality products without hitch thereby 
delivering value to the end consumer. Resilience concept is 
becoming the most critical research area in supply chain. 
Resilience sits in corporate strategy level of an organisation 
and will allow businesses to operate at a better level even when 
affected by disruptions. This in-depth study is a conceptual 
one that discusses the framework on how best to design the 
retail supply chain by incorporating resilience into the supply 
chain to reduce disruptions. The primary study objective is to 
explore the supply chain design elements that influences 
resilience in retail supply chain with supermarkets as the 
context of study. Hence, this paper uses the combination of 
contingency and dynamic theory to shed light on how firms 
understand its environment through supply chain design and 
then build capabilities that can enable them to be resilient to 
curtail disruptions.  The paper has proposed some hypothesis 
that can be investigated in future to determine whether 
relationships exist amongst the constructs of the conceptual 
framework. 

Keywords—Fast-moving consumer goods, Supply chain design, 
Supply chain resilience, Retail supply chain 

Introduction and Background 
The business environment is characterised with 
complexities. For instance, unexpected change in customer 
demands, vulnerability of the enterprise, turnaround time to 
market, and even natural disruptions. Downward pressure 
exerted on sales, increased competition in supply chains, 
and rapid product change has caused retailers to optimse 
their supply chain by redesigning  and broadening their 
service offer to consumers. All these issues distort the 
operations and survival of businesses. Amidst these 
occurrences, the expectation from the retailers in the Fast-
Moving Consumer Goods industry should be, to keep up 
with these issues, ensure product availability, create value 
for its consumers, and in the long term earn profits. The 

Fast-Moving Consumer Goods (FMCG) retail industry 
enterprise in South Africa has proven its viability through 
the continual provision of goods to meet consumers’ daily 
needs (Adams, 2016:19). Faced with supply chain 
disruption and the dynamic changes in the environment, the 
importance of resilience should not be understated 
(Ambulkar, Blackhurst and Grawe, 2015:111), with 
emphasis of its capability to endure adverse impacts of 
disruptive events (Carvalho, Azevedo and Cruz-Machado, 
2012a:51; Xiao, Yu and Gong, 2012; Brandon-Jones, 
Squire, Autry, and Petersen, 2014:56; Das and Lashkari, 
2015). As mentioned by (Mandal, 2012:48), resilience 
concept is becoming the most critical research area in 
supply chain. Resilience sits in the corporate strategy level 
of an organisation.  It is all about businesses staying at the 
same operating level or a little bit below threshold, whereby 
it will not be affected. Resilience means that despite 
external forces that businesses may encounter, it continues 
to operate optimally. This study describes the kind of 
situation a business can be in, when all these factors in the 
economy and environment are changing all the time. 
Resilience concept is useful in examining the retail sector 
as it would often guide the sector to maintain its business, 
to bounce back quickly, and to continue functioning despite 
environmental conditions and flux encountered. Without 
resilience incorporated in a business, it may not survive in 
these ongoing economic issues and environmental changes.  

The  context of this study is the FMCG, where this section 
of the retail is really struggling to deal with these changes. 
The boundary of the study lies on the inbound to the 
retailer’s stores (upstream aspect of the supply chain) and 
outbound to the end consumers (the downstream side) of 
the retail supply chain. This investigation is on the strategy 
that will assist in dealing with these forces and risks in that 
environment characterised by market uncertainties, 
political instability, shorter product life cycles, and  high 
consumer expectations. This exhibits an increased 
competition and unfriendly challenge in the retail sector as 
the sector is susceptible to disturbances. The need  arises to 



 

test the model of supply chain design proposed by (Melnyk, 
Narasimhan and Decampos, 2014). This study will offer a 
supply chain design model for resilience in retail context. 
There is also the necessity for further understanding of the 
relationship between elements of supply chain resilience. 
The parameters of supermarkets included in the study 
involves the national chain stores and some departmental 
supermarkets in Durban South Africa.   

This paper uses the combination of contingency and 
dynamic capability theory to shed light on how the retail 
stores understand their environment through supply chain 
design and then build capabilities that can enable them to 
be resilient. The capability approach to building resilience 
is the hierarchy of activities needed to address issues in 
organisations.  The concept of building resilience in the 
retail sector will allow a segment of action in building and 
adapting to a robust growth and maturity of the industry. 
According to (Manfield and Newey, 2015:4), it is not an 
option for a firm to be resilient, rather a critical quality that 
must be developed to attain competitive advantage even in 
adverse conditions. This research paper is motivated from 
the idea on how best to design the retail supply chain by 
incorporating resilience into it, to reduce disruptions. The 
paper is based on an in-depth conceptual framework and 
proposes to be a design for supply chain resilience in the 
retail sector with focus on the fast-moving consumer goods 
(FMCG).  

Problem Statement and Objectives 
There are issues affecting the SA FMCG industry, for 
instance, the plague of drought that affected some 
provinces such as the western cape province and Cape town 
(Department of Water and Sanitation, 2018:3). This affects 
the reliability of sourcing local products from farmers 
whose contribution creates employment for rural people. 
Another example is the natural disaster in the form of 
storms and flooding that occurred in Durban, in the 
KwaZulu-Natal province in October 2017 and even 
recently in April 2019. According to Grobler (2001:13), 
South Africa is known as an area that is not susceptible to 
huge natural disasters. However, these incidents were 
declared a provincial disaster officially, ranging from the 
impacts of the rain within the province to destructions of 
peoples’ homes, properties and loss of lives (News24, 
2017; Singh, 2019). Even goods in transit enroute to 
Durban were destroyed due to the storm. Most goods that 
were displayed in open spaces were also damaged. 
Challenges  such as labour workers strike (Nel, De Goede 
and Niemann, 2018:6), looting of spaza shops in rural and 
urban areas (Gumbo, 2016:106), attacks and the voracious 
looting of freight on highways (sometimes when the trucks 
are in motion), political instability that growing economies 
create (Apics, 2017; Niemann, Kotze and Mannya, 
2018a:5) and the fuel and Value added tax (Vat) increase 
(Badenhorst-Weiss and Waugh, 2015:7; Deloitte, 2018:11) 
destabilises the confines of the FMCG retail sector.  These 

have become a growing concern Appalsamy (2017). The 
essential thing is for businesses to identify the method of 
reducing these negative experiences to business 
interruption.  Even with increased awareness, research on 
supply chain resilience and supply chain design concepts 
has been undertaken separately and this limit scientific 
research in both fields, considering that supply chain design 
is an aspect of supply chain resilience (Niemann, 2018b). 
This study will provide a model of supply chain design for 
resilience in retail. This leads to the problem statement: To 
what extent is the association amongst supply chain design 
and supply chain resilience in the retail supply chain? 
Secondly, how can the retail supply chain sector be 
designed for resilience to reduce unexpected occurrences 
using the suggested conceptual framework?  This article 
advocates an in-depth conceptual framework to analyse 
retail supply chain design for resilience.  

Research Methodology 
An extensive review of literature was carried out on supply 
chain design, supply chain resilience, elements of supply 
chain resilience and reconfiguration capability in retail to 
determine the elements that will be used in developing a 
conceptual framework. In summary, (Melnyk et al., 2014) 
proposed three main levels of factors that are important in 
understanding supply chain design. The authors listed them 
as : influencers, design decisions, and building blocks. It 
was suggested in the study that supply chain design applies 
differently to any context or setting which may influence 
the actual decisions taken. As this element (supply chain 
design) is an important technique for supply chain 
managers as highlighted by Harrington, Boyson, and Corsi 
(2011), the need arises to assess the framework proposed 
by (Melynk, 2014) to understand the construct better. This 
is done through focusing on the proposed framework to 
deduce appropriate factors that can be accounted for, by 
supply chain design, to meet customers’ needs in a retail 
sector.  

However, redesigning a supply chain entails having the 
capability to reconfigure and innovate its resources to 
perform better. When this is catered for, a supply chain 
becomes resilient. This conceptual framework will allow 
increased visibility to the supply chain partners to garner 
the benefit of all the elements of supply chain resilience in 
the context of FMCGs. Moreover, the conceptual 
framework will tie together the concepts of supply chain 
design and supply chain resilience. 

Conceptual Framework 
The dimensions of supply chain design employed in this 
study, were derived from the work of (Melnyk et al., 
2014a:1890). The authors proposed three main factor levels 
that is essential in comprehending supply chain design: 
influencers, design decisions, and building blocks. 

 
 



 

 
 
 
 
 
 
Fig. 1. Conceptual Framework 

Influencers 
These are decisions that are taken at the corporate level of 
management pertaining to the economic, political, 
environmental, technological, and the business model of 
their supply chain (Melnyk et al., 2014a:1887) and it 
embodies the external environment of a business (Melnyk 
et al., 2014a:1890). These include: 

Business Model 
The business model represents the governance, structure 
and content of transactions that are value creators. It 
explores some business avenues (Zott, Amit and Massa, 
2011:8), assists as a firm’s organising logic to creating 
some worth for its customers and appropriate value for 
itself and partners (Sorescu, Frambach, Singh, 
Rangaswamy and Bridges, 2011:S4), and are essential in 
informing management decision making (McGrath, 
2010:248). Raju and Singh (2018:24) emphasised that 
successful firms need to redesign their business model in 
accordance with the retailing and lifestyle changing needs 
of the consumers and to create value for the customers and 
profits for the organisation. Therefore, in establishing a 
business enterprise, management of the businesses need to 
design the business architecture, the value to be created 
and the mechanisms to be employed, to access an 
appropriate business model (Teece, 2010:191). To this end, 
diverse partners in the supply chain need to start 
collaborating deeply to change the business model in a 
supply chain dynamically. For instance, innovation 
business model adoption can turn isolated operations of a 
business to a unified supply chain (Shih, Hsu, Zhu and 
Balasubramanian, 2012:76). In a nutshell, business model 
design occurs across and within firms (McGrath, 
2010:254). 

 

Economic, Political, Technological and 
Environmental influences. 

Technological  
Technology is regarded as an improvement to consumers’ 
quality of life (Pantano and Timmermans, 2014:102). In 
retail operations, technology developments are important in 
the rationalisation of the flow of goods, services, and 
information. Information sharing is valuable for all supply 
chain partners (Anand and Grover, 2015:150) and a 
cohesive and synchronised information system is necessary 
to supply chain orientation (Rajaguru and Matanda, 2009). 
The game changer for retailing that benefits consumers and 
retailers simultaneously is technological change, as it 

allows consumers to make more informed decisions. 
Technology permits retailers to enhance service delivery to 
customers, increased sales, advance management 
operations and reduce cost (Grewal, Roggeveen and 
Nordfalt, 2017:2). Similarly, customers benefit from 
technology in terms of rapid lines at checkouts, speed in 
store service provision, no errors in pricing, and loyalty 
card initiatives (Renko and Druzijanic, 2014:842). Some 
investigators (Pantano and Naccarato, 2010; Greenhaigh 
Robert, Macfarlane, Bate and Kyriakidou, 2004) suggest 
that the ability of retailers to build, defend and maintain 
their competitive market positions is highly dependent on 
their capability and capacity in using technology. Little 
evidence has also been discovered on the real benefits of 
technology to the service sector (Gil-Saura, Berenguer-
Congri and Ruiz-Molina, 2009; Timmor and Rymon, 
2007:107) and though the benefits of introducing 
technology were known, only few retailers adopted them 
(Pantano and Viassone, 2014:43). In making efforts to offer 
and deliver a consistent and seamless service experience to 
customers, retailers ensure that exploring opportunities for 
change in technology becomes an imperative decision to be 
made. According to (Kozinets, Sherry, DeBerry-Spence, 
Duhachek, Nuttavuthisit, and Storm, 2002:26), technology 
creates an environment that is attractive with memorable 
and engaging shopping experience. It also creates a new 
merchandise layout and the key to generating a unified 
channel experience (Blazquez, 2014:99). Since there is a 
continuous and vast increase in the retailers’ opportunities 
to optimise their in-store experience offering (Willems, 
Smolders, Brengman, Luyten and Schoning, 2017:230), it 
can be assumed that there is then greater benefit to the 
retailers in adopting technology for its business. 
Technology has the potential to overhaul the distribution 
structure of retail through augmenting delivery frequencies 
and the possibility of profiling customers based on patterns 
of demand that can be achieved (Vallandingham, Yu, 
Sharma, Strandhagen and Strandhagen, 2018:615). 
Investments on technology can be afforded by bigger retail 
companies even though the cost of acquisition is great. In 
the context of this study, supermarkets are avenues through 
which customers procure their basic necessities of life. 
There is no day that passes without having several 
customers buying food for their daily consumptions in 
these supermarkets. Therefore, their shopping experience 
will become easier when technology is put in place, as it 
becomes a better way of interacting with customers and 
fulfilling their demands.  
 
Political and Economic Influences 
 It has been discovered that political uncertainty forces 
firms to an uncertain stream of cash flow (Chen, Chen, 
Wang and Zheng, 2018:43) as firms that receive subsidies 
from the government wait for decisions to be made in that 
regard. Recently, literature documentation has grown on 
the study of hostile influence of uncertainty in politics, on 
the firm’s financial activities (Boutchkova, Doshi, Durney 
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and Molchanov, 2012:2; Brogaard and Detzel, 2015:2). 
Business confidence in South Africa reduced drastically 
due to political uncertainty, poor performance of the 
economy, confusion in policy, and lack of good leadership 
in general (Macduff, 2017). The mammoth effect of 
political uncertainty impacts directly on the retail sector, 
since the services sold by the retailers are necessities of life. 
Hence, it is argued that when the pockets of consumers are 
low, their patronage to the retail stores may be reduced, 
since the cost of goods tend to rise. This ripples on the 
economy negatively, as the ‘haves’ are disinterested in 
investing in an economy that is reeling with uncertainties. 
For instance, in South Africa, a survey conducted in Grant 
Thornton’s second quarter international business report 
(IBR) outlined that uncertainty affects business decisions 
and hinders company expansions, hence there may be plans 
to sell off  that business and invest offshore. This will 
impact negatively on any country’s GDP growth (Kilian, 
2017). The implication is that most people in South Africa 
earn less income relative to inflation; however, interests 
remain on the high. This presents a gloomy country with 
slow growth and implies that the business environment in 
South Africa is volatile and challenging for industries, 
especially retail. At the same time, investor and consumer 
confidence may face a downward trajectory due to the 
negative effects of political instability in the economy. 

Environmental Influences  
According to Lee, Min and Yook (2015) and Tognetti, 
Grosse-Ruyken and Wagner (2015), different industries 
experience increasing environmental pressures. However, 
ignoring the huge environmental external cost acquired by 
the unfriendly firms’ activities leads to market failure. Even 
as humans, it is unavoidable not to consume resources that 
will satisfy our needs, but the best is to consume the one 
that has less potential to deplete. Government is responsible 
for regulating activities in firms, to favour environmental 
sustainability, by imposing penalties on defaulting firms or 
by motivating firms to invest in environmental protection 
through incentive-based policies. Imposing penalty on a 
defaulting firm may not be a right call as there may be 
reasons some business default. One reason may be that the 
business does not understand the impact of non-compliance 
to environmental protection. Government needs to educate 
businesses on the positives involved in environmental 
compliance issues. Numerous studies investigated 
individual retailers’ environmental impacts (Brancoli, 
Rousta and Bolton, 2017:44; Mylona, Kolokotroni and 
Tassou, 2017:129), and supply chain impact (Cicatiello, 
Franco, Pancino and Blasi, 2016:98; Wang, Zhuang and 
Lin, 2016:17).  Firms that comply with environmental 
factors exploit their profits by liabilities and waste 
reduction, productivity increases, and representing the 
company’s obligation to its customers and the surrounding 
environment. Tsoulfas and Pappis (2006:1593) proposed 
some principles of the environment that are applicable to 
supply chain design which are directly related to materials 
flow. The principles include product design, packaging of 

products, collection of goods and transporting them, 
recycling and disposal, some management issues, greening 
the internal and external business environment. Naidoo and 
Gasparatos (2018:129) suggested that the three core 
activities that can support sustainable production and 
consumption include: to implement environmental 
management systems (EMS), to cooperate with suppliers 
all through the value chain and to educate consumers about 
sustainable consumption.  

Design Decisions on Retail Supply Chain 
The second level in the supply chain design dimension 
comprises the sourcing strategy; the supply chain’s social, 
behavioural and structural design elements. Logistics and 
supply chain executives are often in dilemma in deciding 
on issues such as the process designs and strategic and 
operational network of its supply chain. The importance of 
supply chain design analysis has increased as it focuses on 
location selection by the firms, number of plants or 
warehouses needed, and the supply chain nodes 
(Bowersox, Closs, Cooper and Bowersox, 2013). The 
design decisions that will be addressed in this study relate 
to physical network design and sourcing strategy. 

Physical Network Design 
Due to companies’ experience of unforeseen occurrences 
such as material supply shortages, natural disasters, and 
customer demand fluctuations, it becomes pertinent to 
adopt some changes in the design of supply chain network. 
Such changes can range from expanding the supply chain, 
mergers and acquisition, or other cost-cutting decisions. 
These physical network design decisions include the 
capacity positioning, transportation network and 
geographic dispersion of sites (Melnyk et al., 2014a:1890). 
Location has been identified to be critical in retail stores 
success (Roig-Tierno, Baviera-Puig, Buitrago-Vera and 
Mas-Verdu, 2013:191) and the store location is affected by 
the mode of transport that conveys the products there (Lin, 
Chen, Liang, 2018:12). For instance, Ratick, Meacham and 
Aoyama (2008:642) viewed supply chain resilience from a 
geographic point when determining backup facility 
location. The authors cited the impact of probable disaster 
but suggested that a huge distance amongst two facilities 
would reduce the gravity of an earthquake or hurricane 
impact. This implies that any decision taking on location-
related affairs, must consider having much distance 
separating the facilities, to avoid great loss if disaster 
strikes. Decisions on facility locations are difficult to 
change, and often fixed. Once facilities are erected in a 
location site, it cannot be moved or removed, but can be 
refurbished with a lot of cost involved. Transportation costs 
are also difficult to predict, due to fluctuating price changes 
in the economy, especially fuel price. Several 
transportation modes can be used by retail, to convey their 
products between stores. As part of supply chain design 
process, (Chopra and Meindl, 2004) identified these 
decisions: the number of production facilities and the 



 

location; the capacity at each facility; how market regions 
are assigned to locations; and how suppliers are selected 
for materials and components. Supplier location has to do 
with distance and the use of varied transport mode to avoid 
the risk of delays especially in the retailing context. 
According to (Craighead, Blackhurst, Rungtusanatham and 
Handfield, 2007:139) the wider the topographical spacing 
existing within entities in a supply chain, the less 
concentrated the place will be. Geographic dispersion 
refers to the degree to which distributors, suppliers, 
customers, and production facilities in a firm’s supply 
chain are situated across a wide range of regions. 
Moreover, the Fast-Moving consumer goods business 
environments are characterised by geographical dispersion 
(Teece, 2007:1319). Another trait of FMCG is that the 
supply chain necessitates diverse entities that are linked by 
the physical materials flow, sourcing materials, serving 
customers, and placement of production facilities over a 
wide geographic location (Shao, 2012:280). When supply 
chains are dispersed geographically, its complexity 
increases and lengthens, making it difficult for firms to 
react to changes hence they become susceptible to supply 
chain disruptions. These challenges the disruption 
management capability of a supply chain (Shao, 2012:281).   

Sourcing Strategy 
In designing the supply chain, the scope (local or global) 
and competitive priority of the firm must be considered 
(Saenz, Revilla and Acero, 2018:445). Investing in local 
suppliers may bring about a seamless supply chain. This 
idea is widely projected by the Proudly South African 
Policy. The policy was launched in 2001 and seeks to 
promote the South African businesses that produce goods 
and services locally. The policy assists in positioning South 
Africa on the continent on the level of competitiveness and 
promoting investment into the nation through homegrown 
products. Job opportunities are created for the masses and 
consumers have access to cheaper but quality produced 
items. Sourcing of local foods, beverages, and perishables 
from local farmers in South Africa is a good example of the 
cost reduction strategy. Local foods are foods that are 
cultivated within a country and because some products 
perish more than others, retailers depend on supplies from 
the local farmers. This goes a long way in recognising 
customers appreciation of a relative local market which 
requires minimal cost of spending in it. Supermarkets 
procure fresh and perishable products directly from farmers 
through contracts (Michelson, 2012:342; Trebbin, 
2014:39) and when it comes to transporting these goods, 
local premium frequency is less costly than air freight 
(Inman and Blumenfeld, 2014:1966) and can be used.  

The retailers’ objective is to provide consumers continually 
with daily products, hence adopting a defined sourcing 
strategy such as dual sourcing to improve product 
availability. Sourcing strategy decisions include 
component sourcing, global sourcing and spend allocation 

decision (Melnyk et al., 2014a:1890). One can also imply 
from the above section, that the land reform policy in South 
Africa can provide a better solution to operational and 
logistical challenges in the retail supply chain sector. An 
intervention approach whereby local farmers with an 
upcoming business venture can be apportioned commercial 
agricultural land to cultivate local foods that can be sold 
cheaply and freshly to retailers will be acceptable. To better 
understand sourcing, this research will give a brief 
overview of what sourcing entails. Sourcing involves a 
process by which channels of supply are developed to take 
advantage of the lowest total cost and it encompass all 
procurement activities (Parniangtong, 2016:3). The nature 
of sourcing focuses mainly on cost reduction and building 
a strong bond with significant suppliers to offer buyers a 
competitive advantage (Smock, Rudzi and Rogers, 2007). 
South African retailers engage in global and local sourcing 
strategy as some foreign and local goods are purchased for 
its business. As competition is global nowadays, markets 
are now saturated with similar products in a short period of 
time (Kotabe and Murray, 2004:7). In today’s highly 
competitive environment, sourcing for products that has 
good quality with lower cost goes a large way for 
companies in terms of profit and sales. Hence, to take 
advantage of improved technology and potential markets, 
companies need to be proactive and source for resources 
globally. The factors that a retailer should consider in 
sourcing decision include labour costs, use of technology, 
market responsiveness and supply chain involvement 
(Mihm, 2010:56). Labour costs has to do with the skills 
needed to source a product. This is seen as having trained 
personnel on sourcing decision. Secondly, technology can 
be used in communicating with the supplier on inventory 
stock and replenishment. 

Building Blocks 
The final level includes the building blocks used in 
implementing the supply chain design, such as transport, 
capacity, inventory, and technology decisions. Building blocks 
are the actual investments needed to execute the identified design 
decisions and contribute essentially to structuring the anticipated 
supply chain. These building blocks include investments such as 
physical structures (storage and manufacturing capacity), 
transportation modes (logistics capacity) and enterprise 
resource planning systems and contracts (Melnyk et al., 
2014a:1890). Strategically located warehouses are used 
commonly for stock keeping and to achieve delivery goals 
during distribution (Askin, Baffo and Xia, 2014:1897). Retailers 
use warehousing and distribution centres as a strategic tool to 
enhance their competitive position, product availability, and 
logistics cost leadership through value added services such as 
consolidation, packaging, customers service, bar-coding, and 
reverse logistics (Price Water and Cooper (PWC report), 
2011:6). The credibility of retailers relies on the assurance of 
product availability at optimum quantities across an operational 
network in their supply chain to cater for a dynamic consumer. 
Warehousing also offers good handling of inventory, 



 

postponement of orders, and product mixing. For instance, 
retailers that source products from local suppliers, invest in 
warehouses which are near to the farmers. This would avoid 
issues pertaining to damage of goods during transportation, as 
the products are now stowed into respective crates for onward 
delivery to stores. The location and warehouse size were found 
to have a dominant effect on the potentials for reducing impact 
of the environment (McKinnon, 2010:8; Aronsson and Huge-
Brodin, 2006:395). The use of various modes of transport 
employed to convey goods, will ensure constant product 
availability from retailers. For instance, retailers can pick up a 
consignment that was shipped by using a truck to move such 
products to their warehouses. Retailers can  run a distribution 
centre successfully using technology that allows 
communications between the retailer and the transporter, hence 
enabling immediate sorting and store delivery of products. This 
can only be achieved through integrating the retailer’s logistics 
system with that of its suppliers (Fernie and Sparks, 2014:5). 
Having explained the constructs of supply chain design, the next 
section discusses the mediating variable (resource 
reconfiguration capability). 

Resource Reconfiguration Capability 
The concept of resource reconfiguration capability will be 
examined in this study as a mediating role amongst supply 
chain design and supply chain resilience. Reconfiguration 
capability is one of the three roles of dynamic capability 
theory. As defined by (Teece et al., 1997:516), dynamic 
capability is the capacity involved in building, integrating, 
and reconfiguring an organisation’s internal and external 
resources and skills, to address rapid changes in the 
environment. To reconfigure, firms need to survey the 
market and the available technology constantly and to have 
the inclination to adopt the best practice (Eisenhardt and 
Martin, 2000:1106). Teece (2007:1335) emphasises that 
reconfiguration is crucial to sustain the firm’s aptitude to 
earn a living and to escape hostile path dependencies. The 
retail supply chain is an ideal context to investigate 
reconfiguration capability since it involves rapid change 
and product life cycles that are short and are customer 
oriented. Teece (2007:1336) stated that the reason for 
reconfiguration was for higher managerial decisions’ 
accountability to be achieved, so that when opportunities 
and threats are detected, solutions can be proffered quickly. 
For the retail supply chain, it may be deemed necessary to 
reconfigure its distribution network by having a responsive 
transportation, and to align customer expectations with a 
supply of products and services to harness a higher level of 
performance. Stevenson and Spring (2007:690) reported 
the criticality of reconfiguring the supply chain especially 
when the need arises, thereby creating a more dynamic and 
evolutionary avenue of being flexible. Flexibility is what 
the retail supply chain will need in times of turbulence in 
the environment, which allows the chain to readjust its 
businesses to align with the environmental change. 
According to Dev, Shankar, Gunasekaran and Thakur 
(2016:7100), flexibility in supply chain management has 

developed as a heightened increased issue in companies, 
drawing much awareness to marketplace dynamics. 
Flexibility of the supply chain allows companies to better 
survive disruptions and to respond to demand variations 
(Ouabouch, 2015:17). Where the need arises for change, 
reconfiguration provides a more dynamic and evolutionary 
way of flexibility (Stevenson and Spring, 2007).  This study 
acknowledges that to attain critical competitive advantage, 
supply chain should respond to customers’ orders timely. 
Hence, the need to building in flexibility that will ensure 
reconfigurability is the main crux of an agile supply chain.  

Supply Chain Resilience 
The concept of resilience is more than having a recovery 
ability (Barroso, Machado and Machado, 2011:165). It is 
also the ability to be better placed than competitors in 
management of risks. The authors suggest that resilience 
suggests a firm flexibility level and the capability to adjust 
to environmental influences and is essential for sustainable 
economic development. In addition, (Petit, Fiskel and 
Croxton, 2010:13) asserts that resilience is a compulsory 
trait of a supply chain to endure in a short-term. However, 
it offers the capability to adapt to change and to succeed in 
the long term. Some critics such as (Cannon and Muller-
Mahn, 2010; Lewis and Kelman, 2010:207) are disturbed 
that resilience may be a risky shift that promotes short-term 
activities through relying on short-term recovery problems 
instead of the actual causes of risk. However, this study 
supports the definition proposed by Ponis and Koronis 
(2012:922) as it considers the adaptive nature of resilience, 
the proactive design of the supply network, better control 
over structure, a robust state of operations and attainment 
of competitive advantages after a disruption has occurred. 
This definition agrees with the actual reason most 
organisations, businesses or firms strive to excel by gaining 
competitive advantage over competitions. A resilient 
supply chain ought to be designed in a manner that it is 
critical to understanding the network that links the supply 
chain entities (Barroso et al., 2011:162) and it will be less 
susceptible to disruptions while performing optimally in 
operations (Mandal, 2012:55). 

Several studies have been undertaken on SCRES relating 
to the robustness, metrics of resilience, recovery and 
mitigation polices, and strategies of resilience. Such studies 
include: (Barroso et al., 2011:165) who proposed that 
supply chain can become resilient by means of a suitable 
mitigation policies implementation. The authors described 
mitigation policy in relation to the instant that mitigation 
actions are taken to minimise any disturbance  influences. 
These actions are literally carried out before the disturbance 
occurs;  hence it is proactive in nature. For (Chowdhury and 
Quaddus, 2017), SCRES is a multi-dimensional and 
classified construct that comprises some core dimensions: 
proactive capability, reactive capability, and supply chain 
design quality. Fiskel (2006) asserts that a resilient supply 
chain has a (recovery ability, maintains a flexibility level, 
has ability to acclimatise to environmental influences, and 



 

is amongst the fundamentals for sustainable economic 
development). 

According to Nikookar Takala, Sahebi and Kantola, 
(2014:38), there are many ways to achieve resilience 
capability in supply chain context, but only redundancy and 
flexibility has the greatest impact. The authors further state 
that redundancy involves the maintenance of extra resource 
and the capacity in the supply chain to deal with 
unpredicted disruptions. However, flexibility entails 
creating capacity amongst varied companies, and the entire 
supply chain using existing intangible and tangible assets. 
In contrast to this notion, Rice, Canito, Sheffi, Fleck, 
Disraelly, Lowtan, Lensing and Pickett (2003:31) suggest 
that to improve SCRES, the mix of flexibility and 
redundancy alternatives which depends on consideration of 
varied cost and service traits of these two elements and on 
actual business and industry factors are important. 

Hohenstein, Feisel, Hartmann and Giunipero (2015:90) 
investigated the SCRES phenomenon. The intent was to 
analyse research on SCRES. The authors discovered four 
resilience dimensions towards achieving performance: 
readiness, response, recovery and growth. Each dimension 
possesses an element or strategy to strengthen resilience. 
The elements were then grouped into proactive SCRES 
strategy for anti-disruption phase and includes 
collaboration, human resource management, inventory 
management, predefined plans, redundancy, and visibility 
to create the readiness phase. The remaining elements were 
called reactive strategy: agility, collaboration, flexibility, 
human resource management and redundancy, and the need 
to recover, respond and grow post disruption. All the 
elements in both strategies comprise numerous sub 
elements. The authors view agility to be distinct from 
flexibility, and that flexibility consists of sub-elements 
such as communication, information sharing, velocity, 
responsiveness and rapid supply chain redesign to reduce 
disruption impact. In another research carried out by 
Hanna, Skipper and Hall (2010) supply chain visibility, risk 
management culture, improving supply chain members 
collaboration and information sharing are ways that were 
proposed to improve a supply chain resilience capability. 
At the same time, Sheffi (2005:48) identified that 
increasing redundancy, building flexibility and corporate 
culture change are three ways to develop resilience.  

An entirely different perspective influenced by the work of 
Craighead et al., (2007:139), was taken by Falasca, Zobel 
and Cook (2008:598) where the authors recognized three 
centric network elements of SCRES: supply chain density, 
supply chain complexity, and supply chain node criticality.  

Finally, Juttner and Maklan (2011:247) categorised four 
determinative prerequisites of resilience that  consider the 
conceptual core of all propositions in SCRES literature. 
These include flexibility, velocity, visibility, and 
collaboration. Based on literature reviewed by Ponis and 
Koronis (2012:926), the authors examined the concept of 

resilience from diverse areas and proposed organisational 
and supply chain resilience. The authors highlighted that 
the antecedents of  SCRES are redundancy, flexibility, 
agility, velocity, visibility, availability, resource 
mobilisation, supply chain structure knowledge, and 
collaboration. These authors attempted to group these 
fundamentals into four distinct first level structural 
elements to develop an in-depth framework. Firstly, 
flexibility and velocity were viewed as an element of 
agility. Furthermore, flexibility and agility are 
differentiated from redundancy. Collaboration is the third 
element with visibility as its sub-element. This contradicts 
the work of Christopher and Peck (2004:19) who 
highlighted that visibility is an element of agility. The 
fourth first level element in the proposed framework is the 
supply chain structure knowledge. In another study, 
Tukamuhabwa., Stevenson., Busby and Zorzini (2015) 
emphasised that the most frequently cited strategies of 
SCRES include flexibility, redundancy, collaborative 
supply chain associations, and supply chain agility. All 
these variables are consistent with other researchers’ 
findings (Juttner and Maklan 2011:247; Ponis and Koronis 
2012:926). 

Furthermore, in reviewing literature to investigate supply 
chain resilience research development, (Kamalahmadi and 
Parast, 2016:131), highlighted the importance of future 
research to be conducted, to gain insights into 
understanding and articulating the relationships that exist 
amongst the several principles of SCRES.  A framework on 
SCRES phases was also developed by the authors 
(Anticipation, Resistance, Recover and Response). In 
addition, (Ribeiro and Barbosa-Povoa, 2018:109) 
developed a review on SCRES that focused on analysing 
the quantitative method development to support resilient 
supply chain decisions. A framework with four main 
SCRES elements was proposed and includes : focus event, 
adaptive framing or response, speed, and performance 
level.  

To that end, Christopher and Peck (2004:14) presented the 
principles of resilience: - reengineering, risk management 
culture, agility, and collaboration, wherein these elements 
have been cited frequently, serving as a basis to understand 
SCRES (Briano, Caballini, Giribone and Revetria, 2010; 
Christopher, Mena, Khan and Yurt, 2011, Mandal 2012). 
This study, therefore, considers the principles that underpin 
resilience as proposed by (Christopher and Peck, 2004:13; 
Wilding, 2013:3), cited by many authors. These principles 
form the basis of this research interest since the 
phenomenon of SCRES is still new, but was prompted after 
major disruptive occurrences (9/11 terror attacks in U.S),  
in the global world that impacted on businesses (Rice et al., 
2003; Christopher and Peck, 2004:6; Sheffi and Rice, 
2005:41). In line with this, Linnenluecke (2017:13) 
reiterates that most of the dominant journals on resilient 
supply chain design are conceptual contributions,  scarce,  
and disjointed and that resilient supply chain design is an 



 

evolving research trend in response to frequency of 
disruptions in supply chains (Snyder, Atan, Peng, Rong, 
Schmitt and Sinsoysal, 2016). However, the works of 
(Craighead and Blackhurst, 2007:131; Juttner and Maklan 
, 2011:246) are different and examined empirically.  

In justifying the constructs or elements of supply chain 
resilience used in this study, the work of Jain, Kumar, Soni 
and Chandra (2017:6780) developed a hierarchy-based 
model for SCRES by describing the various enablers of 
SCRES, and by validating empirically the model using 
structural equation modelling. The study discovered and 
proved statistically that adaptive capability, collaboration, 
trust, sustainability, sharing of  risk and revenue, 
information sharing, supply chain structure, market 
sensitivity, supply chain agility, supply chain visibility, risk 
management culture, minimizing uncertainty, and 
technological capability among partners, are all enablers of 
SCRES.  

Elements of Supply Chain Resilience 
The elements of supply chain resilience as observed by 
different scholars are discussed below: 

Supply Chain Reengineering 
Davenport and Short (1990) thinks that reengineering is an 
analysis of process and a redesigning of workflow in an 
organisation. Reengineering aim to achieve performance 
improvements by process redesign of an organisational 
operation, increasing its value-added content and 
minimising every other thing (Pawlewski, 2010) where 
quality is taken as an important strategy in the organisation 
(Mavetera, 2012). The aim of process reengineering is to 
attain efficiency and effectiveness by rethinking of current 
processes completely (Abdous, 2011:428), by optimising 
the resources of an organization for an excellent outcome 
(Rigby, 2013), by assuring corporate growth and by 
simplifying the match amongst market opportunities and 
corporate capability (Barret, 1994). In support of this 
thought, scholars such as (Nisar, Ahmad, and Ahmad, 
2014:219; Habib and Shah, 2013:2) stated that 
organisations that ignore the call to change in respect to 
their environment will lose their market shares. Therefore, 
if firms wish to survive in this current competitive 
environment, they must endeavour to change moderately 
some aspect of its yearly business and to embark on a 
massive change every fifth year (Goksoy, Ozsoy and 
Vayvay, 2012:90). The reality of today’s competitive 
environment expressed by fierce competition, has caused 
many organisations to react to the variation in customer 
demands and varying regulatory conditions, by rethinking 
its way of conducting business (Habib and Shah, 2013:2) 
and by finding new solutions to their business-related 
issues (Goksoy et al., 2012:91). According to (Bhaskar, 
2018:64), it is either a business is re-engineered to measure 
up to global demands or to go out of business. Succinctly, 
(Newlands, 2003:19) suggested that the best principle of 
reengineering is to start anew. The author reiterated that 

instead of a new business to build upon old processes, a 
company should design its business activities according to 
its desired future status.  Stoica, Chawat and Shin (2004:1) 
suggested that business process reengineering (BPR) is not 
downsizing, restructuring, reorganisation, automation and 
new technology. Rather it involves the change and 
investigation of culture, organisation, technology, process 
and strategic components of the business. Supporting this 
thought is the work of (Nzewi, Nzewi and Moneme, 2015), 
where the authors affirmed what (Goksoy et al., 2012:92) 
had stated previously. The authors suggested a thorough 
and complete change in organisational processes, 
structures, systems of management, employee tasks, 
performance ratings, systems of incentives, skill 
advancement and technology use. However, this idea 
contradicts the study of (Olorunniwo, Festus, Wood and 
Donna, 1998:3) who noted that reengineering involves 
restructuring business processes in its entirety to make 
room for positive change in present measures of 
performance of operations management. Some other 
scholars posit that BPR is the investigation and altering of 
certain business components such as business entity, 
business procedures, technology use, organisational 
strategy and culture (Davenport, 1995; Mavetera, 
Huisman., Macetera and Lubbe, 2015:353). Reengineering 
of business processes have been studied in different ways. 
For instance, Bhaskar (2018:63) investigated the 
development of BPR concept with its outcome in an 
industrial zone, using case and critical literature analysis. 
Some elements were identified and called the backbone of 
BPR. These include assessment of the entire business 
process, process mapping, guideline and method of 
selection of process modeling and method and lastly, 
understanding, redesigning and selecting the process to 
reengineer.  

Supply Chain Collaboration 
Supply chain collaboration involves two or more unrelated 
firms that work jointly towards planning and executing 
supply chain operations (Simatupang and Sridharan, 
2002:45) and trust is an important relational mechanism for 
it (Touboulic and Walker, 2015:178). Simatupang and 
Sridharan (2002:45) proposed to measure collaborative 
practice using three factors: Information sharing, decision 
synchronisation and incentive alignment. Information 
sharing is referred to “the act of capturing and 
disseminating timely and relevant information for decision 
makers to plan and control supply chain operations”. 
Decision synchronisation refers to the joint decision-
making in a planning and operational context. The authors 
defined incentive alignment as “the extent to which chain 
members share  the costs, risks and benefits. All the listed 
three factors assist supply chain partners to ensure a swift 
flow of products to the final customers. Collaboration 
amongst supply chain partners is simply not transactions; it 
affects information sharing and knowledge creation for 
sustainable competitive advantage (Cao, Vonderembse, 
Zhang and Ragu-Nathan, 2010:6614). Information sharing 



 

has been identified to have a significant result on supply 
chain collaboration through cost saving, increase in 
visibility, and integrating supply chain plan which reduces 
the bullwhip effect (Hudnurkar, Jakhar and Rathod, 
2014:197). The concept of supply chain collaboration is 
seen as the applying of shared knowledge and the 
exchanging of information to increase customer service 
level, efficiency and effectiveness, visibility of the entire 
supply chain and to reduce risks (Scholten, Sharkey and 
Fynes, 2014:215). Collaborative information is suggested 
to be important in positioning, coordination of 
participating doing firms to engage and doing the right 
things quicker; and it creates an avenue to eliminate waste 
and effort duplication (Bowersox et al., 2013:351). 
Information visibility concerns access to essential 
information that benefits many supply chain interrelated 
decisions (Gulati and Kletter, 2005:79), where the 
information can be accessed timely (Straub, Rai. and Klein, 
2004:96; Krcmar, 2013:277) and should be error free. The 
information shared in this supply chain is of mutual benefit 
and useful in operations (Barrat and Oke, 2007). Supply 
chain collaboration supports firms to evade adopting an 
activity that is not aligned to their core competencies (Cao 
and Zhang, 2010:164). According to (Fawcett, Wallin, 
Allred, Fawcett and Magnan, 2011:40), maintaining a 
cultural willingness to share information within the supply 
chain partners and having a technological connectivity are 
prerequisites to a firm, collaborative capability. The 
objective of supply chain collaboration is in improving 
operational flexibility that comes from facilitating 
cooperation amongst supply chain members to manage 
supply and demand uncertainty (Botes Niemann and Kotze, 
2017:183) and to improve demand forecasts, inventory 
management and accuracy of information (Li, 2012:61). 
Literature has highlighted the essentials of collaboration in 
building a resilient supply chain (Petit, Croxton and Fiskel, 
2013:56; Juttner and Maklan, 2011:248). During crisis, it 
holds the supply chains together (Richey, 2010). Wilding 
(2013:3) and Christopher, Mena, Khan and Yurt (2011:71) 
have indicated the essence of firms investing in 
collaborative relationships as an enabler of supply chain 
resilience, but this thought has often been ignored. It is then 
argued that retailers swift rise to collaborate will advance 
the network and lead a continuous stream of product 
availability that satisfies the end consumer. By 
collaborating with each other, supply chains can see their 
vulnerability occurring at a network level and will properly 
examine, mitigate and manage risk (Ponomarov and 
Holcomb, 2009:133; Kamalahmadi and Mellat-Parast, 
2016:318), which can be shared between supply chain 
partners (Soosay and Hyland, 2015:613).  

Supply Chain Agility 
In supply chain context, Swafford, Ghosh and Murthy 
(2006:171) defined supply chain agility as the ability to 
respond to business environmental changes timely. In 
addition, Rimiene (2011:895) defined agility as “the ability 
of a company to alter market environment, profitably 

exploit market opportunities, quickly and flexibly respond 
to customers’ needs and qualitatively, suffering minimum 
cost, satisfy them using innovative solutions and 
partnership cooperation”. The research of (Gligor, 2013) 
involves the multidisciplinary method to supply chain 
agility. The study addressed the gap in relation to the 
ambiguity that surrounds the definitions and dimensions of 
supply chain agility.  Based on these findings, the authors 
explained supply chain agility as a “firm’s ability to quickly 
adjust tactics and operations within its supply chain to 
respond or adapt to changes, opportunities, or threats in its 
environment”. It was suggested by (Mandal, 2012:51), that 
in exploring ways to make a supply chain resilient, firms 
rely on information technology helping in daily 
implementation of solutions to strategic problems. Hence 
the author argued that the better enabler of supply chain 
agility is information technology. 

Scopes of Supply Chain Agility 
In developing an agile supply chain, reconfigurability 
becomes a primary requirement. According to Dev, 
Shankar and Dey (2014:387), reconfigurability is related to 
supply chain agility. Some studies view agility as 
characterised by responsiveness and flexibility, and it spans 
organizational structures, processes and information 
systems (Shaw, Burgess, De Mattos and Stec, 2005:3499). 
Other factors also show some trait of agility, for instance 
market sensitivity, vitality, process integration and 
network-base (Christopher, 2000:39). Brusset (2016:47) 
viewed agility as an operational capability in managing 
across network demand-side. Literature discusses that as an 
enabler of competitive advantage, supply chain agility can 
respond better to unexpected dynamics in the supply chain 
(Swafford et al., 2006:171). These dynamics can be the 
synchronisation of supply and demand as supply chain 
competes against each other in today’s business 
environment (Gligor and Holcomb, 2012:438). Also, the 
basic principle to create agility is for members of a supply 
chain to align their collective capabilities with changing 
market and customer demand (Gligor, 2013:2).  According 
to (Kim and Chaib, 2017:44), market conditions have 
progressively become competitive and volatile with supply 
chain agility emerging as a dynamic factor for survival in 
markets. Supply chain agility has been investigated from 
different perspectives. Yang (2013:104) develops and 
empirically established a conceptual framework to examine 
the antecedents of manufacturers’ supply chain agility and 
its connection with performance in a developing Chinese 
economy. The scholar argues that IT capability and 
information sharing, trust and operational collaboration 
are the antecedents of a manufacturer’s supply chain agility 
with a positive association existing amongst the factors. 
The result indicated that strong relationships occurred 
amongst a manufacturing IT capability, supplier’s 
collaboration with operation and its supply chain agility. 

Supply Chain Risk Management Culture 



 

Risk culture is a term that describes “the values, beliefs, 
knowledge and understanding in relation to risk shared by 
a group of people with a unique belief, especially for an 
organization’s employees, teams or groups, with a focus on 
the ability to manage risk collectively”. Risk culture affects 
significantly the capability to embark on strategic risk 
decisions and achieve performance promises (Institute of 
Risk Management [IRM], 2012:7). Risk culture is defined 
as “the standard of behaviour for people, and determines 
their ability to understand, identify, discuss openly and take 
actions collectively on an organisation’s present and 
imminent possible risks” (Banks, 2012; Cortez, 2011:48; 
Brooks, Fraser, and Simkins, 2010; KPMG, 2009). Risk 
culture is termed as an element of corporate culture (Power, 
Ashby, and Palermo, 2013:4) and a product of 
organizational learning (Roeschman, 2014:11).  Culture 
can be a resource and not a limitation (Caretta and 
Schwizer, 2017:16) and it is neither exclusive nor the same 
throughout a firm (Schein, 2010). Ernest and Young 
(2014:3) conducted a survey on institutionalizing culture in 
organisations and the executives agreed that ultimately, risk 
culture focuses on the business model that firms decide to 
follow and its day to day conduct of businesses. Mandal 
(2012:50) articulates that for a supply chain to be resilient, 
risk management culture must be built across its partnering 
members and elements. In their study, (Roslan and Dahan, 
2013) argued that an important feature of risk management 
which board executives should understand is risk culture. 
The argument is that implementation of risk management 
will not succeed if risk conscious culture is not adopted at 
all levels of the organization. The authors found out that a 
significant association exists between enterprise risk 
management (ERM) and risk culture. The issue of culture 
is one that an organisation’s management finds it difficult 
to handle. This is because culture is a delicate issue, 
especially when dealing with a diverse set of human beings. 
Hence it involves a critical understanding and training to 
be able to deal with it. Culture promotes learning, 
knowledge sharing, trust and social and environmental 
responsibility (Kumar, Subramanian, Arputham, 2018:98). 
According to (Banks, 2012), risk management culture 
contributes to the success of an organization.  

Findings and Conclusions 
Resilience concept has been widely studied in various 
ways. Most academics investigated resilience as 
robustness, metrics of resilience, recovery, mitigation 
policies, strategies of resilience, and design for resilience. 
Resilience has been discussed through finding a balance 
between capabilities and vulnerability. Initially, resilience 
has been relegated to organisations and engineering, but 
recently to supply chain management also. This article 
discusses the conceptual framework of a proposed model 
for the retail supply chain. From the literature, supply chain 
design consists of three dimensions with other sub-
elements. These elements were employed as part of the 
conceptual framework, including the elements of supply 

chain resilience and the reconfiguration capability. Future 
work on this framework might test whether a relationship 
exist amongst the constructs as proposed in this study, and 
whether the instrument that comprises of the conceptual 
framework is a workable one. The conceptual framework 
when tested will assist retail supply chains to analyse their 
supply chain in terms of design for resilience and to 
improve their practices. 
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Abstract—E-Learning has been witnessing an unprecedented 
expansion in higher education worldwide. However, the 
satisfaction of the learner is crucial for successful 
implementation of e-learning. This study investigates 
learners' perceptions of the critical factors of e-learning and 
their relationship to satisfaction among students of the Pan-
African E- Network project at the Open University of 
Mauritius. Based on the taxonomy of critical success factors 
to promote quality in e-learning, five dimensions were selected 
for the survey: technology, lecturer characteristics, students' 
characteristics, institutional support, and instructional 
design. The main research tool was the questionnaire. The 
target population included the total population of 93 students 
across all the 5 e-networked programmes. Linear regression 
was run with satisfaction as a dependent variable to evaluate 
any significance between learners’ satisfaction and success 
factors. Results showed that, among the critical success 
factors of e-learning, lecturer characteristics (Beta .359 and P 
< 0.001) and institutional support (Beta= 0.348 and P < 0.007) 
appeared to be statistically significant to influence student 
satisfaction. The quantitative study was complemented with a 
face-to-face interview on institutional support services with 
the staff of the Open University of Mauritius. The interviews 
revealed that the University was providing student support 
services that approached the level of performance online 
learners expected but many students did not take much 
advantage of these facilities. In general, this study indicated 
that there is room for improvement, especially in the learner 
support area and it is proposed that determinants such as a 
timely response from tutors, prompt release of examination 
results and the creation of a virtual learning community, 
would maximize learners’ satisfaction.  

 

Keywords— E-Learning, Open Distance Learning, Online 
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INTRODUCTION 

With the emergence of a new generation of digital 
natives, e-learning is flourishing in higher education and 
will continue to develop in the coming years (Allen and 
Seaman, 2014). It has eliminated geographical boundaries 
by offering greater access to knowledge to distant learners 

virtually (Ugwu and Orsu, 2017). However, given the 
physical distance between learners and teachers, 
understanding what factors crucially affect e-learning is a 
significant research issue as online courses are often 
complex and depend on several factors to generate 
students’ satisfaction. Cheawjindakarn, Suwannatthachote, 
and Theeraroungchaisri (2012) argue that the main 
variables that affect the successful implementation of e-
learning include instructional design, student support 
services, and course evaluation, while Musa and Othman 
(2012) stress on the virtual collaborative communication 
among students themselves and between students and their 
tutors to achieve effective learning. Akinde and Adetimirin 
(2018) focus on the importance of administrative, 
infrastructural and psychological supports to motivate 
distance learners in order to avoid the feeling of alienation 
and isolation. Luyt (2013) considers instructor 
characteristics as an instrumental dimension in e-learning 
success, followed by university support and technology.  

While examining open and distance learning from a macro 
perspective, Fresen (2011) suggested six critical success 
factors (CSFs) for quality online learning as encompassing 
1) institutional support services, 2) technology, 3) lecturer 
characteristics, 4) student characteristics, 5) instructional 
design and 6) pedagogical factors. Taking into account 
these key determinants at the initial development stage of 
any e-learning programme will lead to successful virtual 
learning implementation (Nortvig, Petersen and Balle 
2018). Otherwise, as indicated by a study carried out by El-
Seoud Abou, Taj-Eddin, Seddiek, El-Khouly, and Nosseir 
(2014), flaws in any of these factors can act as a de-
motivator leading to alarming levels of dissatisfaction. For 
this reason, Puri (2012) asserts that students' satisfaction in 
e-learning depends a lot on institutions providing suitable 
technological infrastructure, and excellent personal 
and academic support. Thus, successful implementation of 
e-learning entails a positive effect on learners' satisfaction 
towards the system.  

RESEARCH OBJECTIVES 
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An important field of activity at the Open 
University of Mauritius (OU), was its involvement in the 
PAN- African E-Network project (Mauritius College of 
the Air prospectus, 2011), with the aim of delivering 
courses to Mauritians through the e-learning mode. The 
project connects top- ranking Indian Universities to 
countries of the African Union with a satellite and fiber-
optic network through tele-education. The OU hosted a 
Tele Learning Centre, and live tutorials were being 
conducted synchronously by academics from the 
University of Madras, Indira Gandhi National Open 
University, and Amity University, via webcams and voice-
over protocol software. To support learners in managing 
their studies, the sessions were recorded in a knowledge 
management system for offline access. Thus, learners who 
are employed would get the benefit to access and download 
the information. One overriding question that was 
addressed was how learners forming part of the project 
perceived the various factors affecting their study, and how 
they coped and derived satisfaction in this virtual learning 
environment, where there was self-directed online learning, 
and where the tutor was a remote on-screen entity. This 
paper aims at investigating the perception of the learners 
on the critical factors of e-learning and their level of 
satisfaction in that particular online learning environment. 
This exploration is crucial to the development and strategic 
planning of e-learning at the OU and vital for course 
developers, instructors and administrators of the OU to 
further improve any e-learning program. 

 
The following research questions have been adopted for 

the research study: 

• What are the perceptions of learners on the 
CSFs of e-learning?  

• How do the CSFs of e-learning relate to E-
leamers’ satisfaction?  

• What are the institutional support services 
available to assist learners in their learning 
process? 

 

LITERATURE REVIEW 
 Much research has been carried out on the critical 
success factors of e-learning. The importance of technology 
in education has gained impetus, and discussion on e-
learning has focused on educational opportunities and 
expanding new frontiers of education (Islam, Beer, and 
Slack, 2015). Nowadays, many programmes are available 
online facilitating access to learning on an unprecedented 
scale (Kebritchi, Lipschuetz, and Santiague, 2017). For the 
purpose of this study, a literature review was conducted to 
help to assess the problem, and to collect, analyse and 
interpret the relevant data. 

E-Learning 
Typically, e-learning is defined as internet connections 

via networked computers. The letter ‘e’, with regard to e-
learning, is an abbreviation of electronic but could also 

stand for everybody’, ‘every time’ or everywhere’, thereby 
indicating the numerous benefits that online learning offers 
to students (El-Seoud et al. 2014).  One major advantage is 
its ability to train learners, especially those who have 
professional, social or family constraints at a distance and 
increase access to education (Paul and Heather, 2014). 
Thus, e-learning offers practicality to learners and break 
down geographical and social boundaries and provides 
lifelong learning to all ages. (Islam, et al, 2015). Other 
advantages are adapted and self-pacing learning, flexibility 
and online interactivity between students and tutors which 
are helpful to meet the disparate needs of learners (Bhuasiri,  
Xaymoungkhoun, Zo, Rho, and  Ciganek, 2012). 

Critical Success Factors (CSFs) 
    Reviewing the literature reveals that a number of 
CSFs contribute to creating effective e-learning 
environments. CSFs are predominantly defined as high-
level elements that help an organization to be customer- 
service oriented, and to fulfill its mission (Cheawjindakarn, 
et al., 2012). In the context of e-learning, Fresen (2011) 
contends that components like technology, tutor 
characteristics, student characteristics, instructional design, 
and institutional support, are among the key features that 
play an instrumental role in successful e-learning 
implementation. Thus, it is highly important for university 
administrators to carefully address and to sustain, and 
maintain properly the identified CFCs to ensure successful 
competitive performance for both learners and the 
institution (Musa and Othman, 2012). 
 

Technology 
To maximize student satisfaction, user-friendly 

technology is a pre-requisite to help learners with limited 
computer literacy to cope with their computer anxiety 
(Tarhini Hone, and Liu, 2014). Satisfaction will be boosted 
if a learning management system, that is a software that 
creates, manages and delivers e-learning courses, meets the 
requirements of the users (Back, Behringer, Haberstroh, 
Ehlers, Sostmann, and Peters). On the other hand, poor 
technology infrastructure such as slow speed and limited 
bandwidth could lead learners to quit the programme 
(Omeluzor, Akibu, and Akinwoye, 2016). Islam, et al. 
(2015) contend that technological issues such as usability 
problems and lack of assistance could lead students to drop 
out due to the frustration of frequent disconnects, and the 
inability to get the technology to work as intended. Indeed, 
Raspopovic, Jankulovic, and Lucic (2014) mention many IT 
problems occurring during the e-learning process, such as 
improper functions, slow speed connection and limited 
bandwidth which can cause a lot of frustrations to learners. 
For these reasons, they suggest that online learning involves 
ongoing maintenance and proper training to learners and 
tutors in the field of technology, in order to improve 
information flow and to eliminate several learning barriers. 
However, it is argued that self-motivated and self-
disciplined learners with technology-based skills are better 
suited for online education (Kebritchi, Lipschuetz, and 
Santiague, 2017). 



 

Students’ Characteristics 
     According to El-Seoud et al. (2014), e-learners need to 
possess qualities such as self-motivation, patience, self-
discipline, ease in using the software, time management, 
and communication skills to be successful in the learning 
era. In other words, students have to be academically 
mature and take responsibility for their own learning in e-
learning based courses (Fresen, 2011). Thus, autonomous 
learning is key to student satisfaction, as successful online 
learners are less dependent on their teachers, are able to set 
their own goals, and develop their own learning strategies 
to achieve these goals (Kebritchi et al., 2017). 
Nevertheless, they must be supported by high-quality 
institutional support services, otherwise, they may feel 
isolated and disconnected in their online learning (Akinde 
and Adetimirin, 2018). 

Institutional Support 
Guri-Rosenblit (2018) views institutional support as 

learner and tutor support services encompassing all of those 
interactive activities and amenities in education intended to 
facilitate and sustain the learning process. Institutional 
support incorporates not only, infrastructural services but 
also counselling, academic advising and proper orientation 
service to foster student satisfaction (Cheawjindakarn et al., 
2012). Without appropriate support during the prospective 
phase, the start-up phase, and the learning phase, e-learners 
face the risk of isolation and drop out, as social and personal 
issues could affect their study (Luyt, 2013). However, it is 
also contended that support services could be burdensome 
for the administrative staff (Papadatou-Pastou, Goozee, 
Payne, and Tzotzoli, 2017). This is partly due to the fact that 
learners' expectations of support services are very 
demanding as, for example, many of them expect instant 
resolving of their queries, prompt feedback on their 
assignments and immediate release of their exam results 
(Kebritchi et al., 2017). Apart from administrative support, 
learners need the appropriate tutor encouragement to avoid 
the risk of dropping out in their learning journey (Luyt, 
2013). 

Lecturer Characteristics 
Lecturers who are responsive, flexible, give prompt 

feedback and timely comments to assignments and queries, 
and who interact regularly through forum discussions and e-
mails, contribute positively to student satisfaction (Islam et 
al. 2015). In fact, in an e-learning environment, teachers 
need to identify ways and means to foster interaction among 
students to ensure a positive collaborative learning outcome 
which leads towards students' satisfaction (Koole, 2014).  A 
good way to ensure collaborative learning and generate a 
positive effect on learners' performance would be to 
recognize and accommodate individual learning styles and 
take into account cultural differences when delivering 
courses (Koole, 2014). Furthermore, apart from their 
pedagogical role, tutors should be familiar with new 
technology, be able to offer technical advice and to perform 
basic troubleshooting tasks that will help learners to resolve 
pressing technical problems (Cheawjindakarn et al., 2012). 
Consequently, in the e-learning environment, the traditional 
role of the teacher has changed into the role of a moderator, 
a facilitator, a mediator or a guide (Klimova and Poulova, 

2011). However, it is also argued there that the relationship 
between tutors and students is challenging and time-
consuming and over time becomes less personal (El-Seoud 
et al., 2014). 

Instructional Design 
Since every learner has his/her own learning style along 

with his/her cultural influences, course designers should 
not only focus on crafting a pedagogically well-designed 
course but also on being sensitive to diverse learning 
expectations (Lee, 2014). Barger and Byrd (2011) concur 
that developing course materials to suit the learning 
abilities of a wide range of students facilitates meaningful 
educational experiences and correlates positively with 
student satisfaction. To meet the needs of different learning 
abilities and to achieve the best learning outcome and 
increase satisfaction, Kebritchi et al. (2017) insist that the 
course design should incorporate various methods and 
strategies to motivate students in an e-learning 
environment. They focus on student-centered learning such 
as demonstration, games, storytelling, and quizzes, due to 
the fact that some learners prefer learning through visual 
presentations, while others through written notes 
(Kebritchi, et al., 2017). However, designing learning 
materials to deal with differences in learning and cultural 
differences is challenging, costly and time-consuming as it 
takes a lot of effort to recognize learning differences (Islam, 
et al., 2015) 

Research methodology 
The aim of this paper is to assess the CSFs of e-

learning in the PAN-African E-Network project at 
the OU. Based on Fresen’s (2011) taxonomy of 
success factors to promote excellence in e-learning, 
five key dimensions were selected for a quantitative 
survey: technology, lecturer characteristics, student 
characteristics, institutional support, and 
instructional design. Learners were surveyed through 
a questionnaire designed to assess their perceptions 
of the CSFs of e-learning and their level of 
satisfaction. The questionnaire was constructed 
using a 5-point Likert scale ranging from 1) Strongly 
Agree, 2- Agree, 3-Neutral, 4-Disagree, to 5-
Strongly Disagree. For each dimension, several 
variables developed by previous researchers were 
applied to examine the perception of learners on the 
e-learning CSFs. The target population included the 
total population of 93 students across all the 5 e-
networked programs in the fields of finance, business 
administration, and family education. Quantitative 
data from the questionnaires were analyzed using 
descriptive statistics and the Statistical Package for 
the Social Science (SPSS) software was used to assist 
with data analysis. A sample t-test was carried out for 
each dimension. Linear regression was run with 
satisfaction as the dependent variable. Regression is 
defined by this formula: Satisfaction = F (technology 
+ lecturer characteristics + student characteristics + 
institutional support + instructional design). A 
standard level of <.05 was used for evaluating 
significance. The opinions of students emerging 
from the quantitative survey on institutional support 



 

were complemented through face-to-face interviews 
with the academic and non- academic staff of the 
OU, namely 1 Associate Professor, 1 Senior 
Lecturer, 3 Lecturers, and 1 Programme Coordinator 
to evaluate the administrative support services given 
to learners and to compare the findings emerging 
from the questionnaires. The data were summarized 
by hand and reported anecdotally according to issues 
and themes. The questions for the interviews were 
adopted from several indicators proposed by 
previous researchers. Formal permission in writing 
was sought and obtained from the Director General 
of the OU to enable the researcher to get access to the 
respondents for both evaluations. Since the study is 
limited to learners of the PAN African E- Network 
and staff of the OU, its findings may not apply to 
other e-learning institutions. Furthermore, the 
findings may not be applicable to an e-learning 
context where the tutor is of the same nationality and 
understands the cultural aspects of the learners. Also, 
the qualitative study was the limited number of 
academic and administrative staff involved in the 
study. However, because of their experience in that 
e-learning setting, their views could carry significant 
weight in the strategic planning of e-learning at the 
OU.  

Results of the quantitative survey 
 Evaluating the most significant critical success factor, 
the responses were analysed by using the mean to identify 
the rank of each factor. The mean scores for the five critical 
success factors are displayed in Table 1 below.  

TABLE I.  RANKING OF CSFS BY STUDENTS 

CSF‘s 
Measurements  

Mean SD t sig 
Student 
Characteristics 3.97 0.565 13.697 .000 

Instructional Design 3.62 0.519 9.571 .000 

Technology 
 3.56 0.612 7.304 .000 

Institutional Support 3.47 0.768 4.866 .000 

Lecturer 
Characteristics 3.46 0.718 5.131 .000 

Overall Mean of Each Critical Success Factor of E-       Learning 
 

Based on the results -Student Characteristics was ranked 
first (3.97), followed by Instructional Design (3.62). 
Technology ranked third (3.56), fourth was Institutional 
Support (3.46) and finally, Lecturer Characteristics (3.47). 
In the output in Table 1, it can be observed that the p-value 
was < 0.05 for each variable and therefore it could be 
assumed with 99.5 % confidence that observed sample 
means could also be found in the population mean. 

TABLE II.  REGRESSION ANALYSIS ON CRITICAL 
SUCCESS FACTORS AND STUDENTS’ 

SATISFACTION 

Regression Analysis 

Model 

Model Summary   

R R Square Adjusted R 
Square 

Std. 
Error of 
the 
Estimate 

1 .781a .609 .575 .54674 

 
Predictors: (Constant), overallmeandesign, overallmeanstud, 

overallmeanlect, overallmeantech, overallmeaninst 

 

Model 
ANOVAb   

Sum of 
Squares df Mean 

Square 
F Sig 

1 
Regression  
 

26.586 5 5.317 
 
17.788 

 
.000a 

2 Residual 17.039 57 .299   

Total 43.625 62    

 
Predictors: (Constant), overallmeandesign, overallmeanstud, 

overallmeanlect, overallmeantech, overallmeaninst 
Dependent Variable: meansat 

 

Model 

Unstandardized 
Coefficients 

Standardized   

B Std. 
Error 

Beta t Sig. 

(Constant) -.158 .595  -.256 .792 

Technology .089 .147 .065 .602 .549 

Lecturer 
Characteristics .420 .121 .359 3.46

2 
.001 

Student 
Characteristics .080 .150 .054 .531 .597 

Institutional 
support .380 .137 .348 2.77

9 
.007 

Institutional design .207 .211 .128 .983 .330 

Regression Analysis on Critical Success Factors and Students’ 
Satisfaction 

Dependent Variable: meansat 
 
Regression analysis found that lecturer characteristics 
(Beta .359 and P < 0.001) and institutional support (Beta= 
0.348 and P < 0.007) appeared as critical components 
which significantly influenced student satisfaction. So, the 
learner support and quality of lecturers are areas which 
require considerable attention from the university 
administration. The regression model was reduced to the 
following five critical success factors- technology, lecturer 
characteristics, students’ characteristics, institutional 
support and instructional design where overall students’ 
satisfaction towards e-learning is the dependent variable. 
Finally, results of regression were depicted in Table 2. The 
multiple correlation coefficient R = 0.781 which was 
beyond the range of 0.3-0.7, indicated that there was a 
strong correlation between satisfaction and the variables 
examined. The R2 which gave a measure of effect with 
60.9% of the variance in student satisfaction was accounted 
for by these e-learning critical success factors examined. 
Moreover, the result revealed a P<0.05 which was less than 
the significance level, -0.05, signifying that we could 
conclude that there was statistically a significant 
relationship between critical success factors and students’ 



 

satisfaction within the context of the Pan-African E- 
Network Project. Furthermore, the analysis indicated that 
among the CSFs of e-learning, lecturer characteristics (Beta 
.359 and P < 0.001) and institutional support (Beta= 0.348 
and P < 0.007) were shown to influence student 
satisfaction. However, technology (.065) student 
characteristics (.054) and instructional design (.128) did not 
significantly influence online instruction within that 
learning environment. 
 

Results of the face- to- face interviews 
The findings indicated that overall the Academic Affairs 

Division of the OU was providing student support services 
that approached the level of performance online learners 
expected. Study skill sessions were organized to help 
students develop skills to be an effective independent 
distance learner. Besides, students were given the 
opportunity to experience the reality of online learning 
before the course started, where a resident engineer from 
the Telecommunications of India Ltd was available to assist 
students to navigate the website of the Pan-African E- 
Network Project. Students were able to familiarize 
themselves with the system and this gave them a lot of 
confidence to start the online course. Other support services 
offered include a library and photocopy facilities, access to 
online journals and a study center for students to meet and 
interact among themselves. However, the respondents put 
forward that many students did not take much advantage of 
the facilities offered by the institution. For example, very 
few learners attended the live virtual classroom sessions 
with subject experts based in India. Moreover, attendance 
rate did not exceed 30% for the face-to-face sessions with 
local tutors held to complement the learning process and 
the majority of students did not take advantage of using the 
study centers to meet other students. 
 

Interpretation of results 
This research was conducted by assessing the 

perceptions of learners on five critical success factors of e-
learning. Surveyed participants were students taking online 
courses offered under the Pan – African E- Network Project 
managed in Mauritius by the Open University of Mauritius. 
Qualitative data was also gathered during face to face 
interviews with both academic and administrative staff of 
the OU to assess the support given to learners in the project. 
Based on the literature review and the work of Fresen 
(2011), the five critical success factors selected for the 
survey were: technology, lecturer characteristics, students' 
characteristics, institutional support, and instructional 
design. In general, the results of the quantitative survey 
showed that students were moderately satisfied with the 
five dimensions of online learning. The study pointed to a 
number of issues that, if addressed, will foster student 
satisfaction. These issues include a timely response from 
tutors, prompt release of examinations result, surveying 
students at predetermined intervals and the creation of a 
virtual community of learning. Thus, on the one hand, there 
were expressions of dissatisfaction and complaints by the 
learners but on the other hand, the staff of the OU stated 

that many students did not take much advantage of some 
facilities offered by the institution. The regression analysis 
shows significant relationships between independent and 
dependent variables. In particular, lecturer characteristics 
and institutional support were found to be highly related to 
students' satisfaction in that e-learning setting.  

Technology  
This study revealed that respondents' previous 

computer skills helped them tremendously in their study. 
They expressed that the e-learning management system is 
user-friendly (3.92), and uploading coursework is easy 
(3.70). It could imply that, nowadays, a considerable 
number of students have the very basic technological skills 
to attend online learning courses although the qualitative 
study conveyed that learners were given the opportunity to 
familiarize themselves with the e-learning platform before 
the course started. However, in spite of students’ prior 
experience with online technology, this training session 
could have possibly enhanced their ability to interact with 
the system. This is consistent with Back et al, (2016) who 
state that technological training to learners strongly 
influences a learner’s satisfaction with the system.  
 
Regression analysis found that technology did not appear 
to significantly influence student satisfaction within that 
learning environment. Although this study revealed that 
students were of the view that technology infrastructure 
was user-friendly, it also showed that some learners did 
face problems in navigating the e-learning system. Such 
issues could affect the students' ability to engage with the 
learning content (Moravec et al., 2015). Similar 
understandings are found from studies conducted by 
Tarhini et al. (2014) who insist that proper technology 
definitely matters because poor technology with slow 
response and frequent technical difficulties will definitely 
discourage learners. 
 

Lecturer Characteristics  
In general, respondents appreciated the teaching 

techniques of their lecturers and found that they were 
knowledgeable and helpful in providing learning materials 
online. However, attending to learners’ queries and timely 
comments to assignments were assessed quite moderately. 
Although Cheawjindakarn et al. (2012) suggest that 
lecturers should interact regularly and share comments with 
students via emails and forum discussions, results in the 
present study indicated that students were fairly satisfied 
concerning communications with their instructors. 
Normally, online students want to obtain timely feedback 
from their lecturers on aspects that they do not understand 
and lack of prompt reactions shrink student satisfaction 
(Chigeza and Halbert, 2014). Students can become 
exasperated with small delays in their search for 
clarification or in-depth information and consequently, 
such students would be more likely to drop out (Islam et 
al., 2015). On the other hand, even in the absence of regular 
face-to-face interactions, the tutor’s quick response may 
decrease feelings of isolation (Kuyath, Mickelson, Saydam 
and Winter, 2013). The concern is that while some students 
are less dependent, others rely heavily on their teachers for 



 

their learning (Chigeza and Halbert, 2014). Nevertheless, 
although seen as a crucial factor, information gathered from 
the qualitative survey revealed that very few students 
attended the live tutorial sessions and therefore could not 
interact in real time with subject experts based in India. 
Time constraints or the fact that recorded lectures could be 
downloaded could possibly explain the reasons students did 
not attend the live transmissions. In the study, regression 
analysis found that lecturer characteristics appeared as a 
critical component which significantly influenced student 
satisfaction within that learning environment. This 
corresponds to the argument of Basak, Wotto and Bélanger, 
(2016) who posit that contact and interaction with the 
instructor are found to be the primary contributor to student 
satisfaction. 

Students’ Characteristics  
Respondents were found to be satisfied with this type 

of learning environment, which is a clear signal of student 
satisfaction in this study. Most respondents praised the 
flexibility offered by online learning which gave them the 
possibility to devise their own learning strategies. This 
corresponds to the findings of Basak et al. (2016) who 
argue that the flexibility of e-learning is intrinsically linked 
to e-learners' satisfaction. One possible explanation for this 
satisfaction might be that as the majority (95%) of the 
respondents was employed and a considerable percentage 
(62%) was married, and therefore this mode of e-learning 
suited their convenience (Croft, Dalton and Grant, 2015). 
In addition, a strong agreement was expressed by the 
respondents concerning the opportunity to take another 
course via the open and distance learning mode. This is 
consistent with the argument of Paul and Heather (2014) 
who posit that students who are working are more likely to 
take other online learning courses when given that option.  
However, even though students found themselves at ease 
and were working at their own pace, they had to struggle in 
their academic work to submit their assignments as per 
deadlines as revealed by the qualitative survey. Time-
management, therefore, was a crucial issue that should have 
been taken care of by both students and the faculty. But the 
risk exists that the flexibility offered by online learning 
could also allow students to procrastinate and only those 
who accept responsibility and remain organized are more 
likely to finish their assignments on time (Michinov Brunot 
and Le Bohec, 2011). Another matter of concern was that, 
although previous studies showed interactions with peers 
via online discussions correlate with e-learning satisfaction 
(Miller, 2015), findings of the study reported that many 
students rarely engaged in forum discussions with their 
peers. It could possibly explain that some students did not 
find peer-to-peer support valuable (Baxter and Haycock, 
2014) or did not see the forum discussion as vital in their 
study (Musa and Othman, 2012). 

Institutional Support  
The results of the regression analysis indicated that 

institutional support significantly influenced student 
satisfaction. Thus, learner support is an area which 
demands considerable attention from the university 
administration. The qualitative study with the staff of the 
OU showed that students were made aware at the early 

stage of the course of and the type of problems they would 
likely face in e-learning, and a well-integrated backbone of 
learner support was available to make them feel 
comfortable in their learning process. In that context, 
orientations and study skill sessions for students were held 
to help students discover the world of online learning.  
However, the questionnaire survey indicated that some 
areas of support needed further improvements. If students 
were fairly satisfied with pre-enrolment advice, they rated 
personal counseling fairly, although Cheawjindakarn et al. 
(2012) recognized that affective support was positively 
related to course satisfaction. Furthermore, the study 
particularly revealed that students had negative experiences 
concerning the release of assignment and examination 
results. Nowadays, students increasingly expect prompt 
feedback on their performance (Raspopovic, Jankulovic, 
and Lucic, 2014). According to information gathered from 
the qualitative study, this critique was an area to which the 
faculty was sensitive and intervened frequently with 
foreign university coordinators to release examination 
results in a timely manner. Another grievance of the e-
learners included the scarcity of face to face sessions 
although the qualitative survey indicated that attendance 
was quite low when those interactive sessions were 
organized. One possible explanation could be that those 
distance learners were either occupied with their work 
schedules or family commitments (Croft et al., 2015). 
However, it is important for the faculty to identify reasons 
for low attendance during those sessions. Here it is 
worthwhile to note that the majority of the respondents 
were quite young with around 60% in the age group of 18-
30 and probably needed special support because younger 
students may have fewer independent learning skills than 
their older counterparts (Kebritchi et al., 2017). Faculty 
surveys are a good way for administrators to identify 
problems faced by students along the education journey 
(Azimi, 2014). The face to face interview indicated that 
surveys were normally conducted at the end of the 
programmes but Azimi (2014) underlined the importance 
of surveys to be carried out with students at regular 
intervals and particularly at the end of a semester where 
learners can voice their opinions on what policies are 
working well and what may need to be changed. However, 
assessing regularly the opinions of learners would certainly 
impact on staff workload in the field of e-learning 
(Papadatou-Pastou et al, 2017). Thus, staff workload 
assessment is essential for the effectiveness of any online 
program. 
 

Instructional Design  
In general, the results of the study revealed that survey 

respondents were more or less satisfied with the course 
design. Teaching tools like power-point slide presentations 
and multimedia resources were found helpful in enhancing 
student learning. Course materials were written in a 
language understandable to the students. Therefore, the 
designers' intention to draw students' interest and to 
facilitate understanding of content would have been 
fulfilled. This is consistent with the argument of 
Chametzky (2013) who claims that learner-centered 
information and engaging academic content are 



 

prerequisites for students' level of satisfaction. 
Nevertheless, some respondents felt that the course design 
accommodated moderately the specific needs of each 
learner, although it is maintained that course designers 
should select instructional strategies that cater to common 
needs as well as to individual differences (Lee, 2014). In 
fact, instructional designers need to be sensitive to varied 
learning styles and needs to maximize student satisfaction 
(Gormley, 2014). On the other hand, failing to take 
different student characteristics into account may result in 
low academic performance of learners in an e-learning 
setting (Afifi and Alamri, 2014). Furthermore, some survey 
respondents claimed that course content needed to be 
revisited and updated. This correlates with the arguments 
of Kebritchi et al. (2017) who advise that institutions 
should periodically assess and update the quality of course 
content and always deliver content which is current and 
relevant. In fact, an e-learning institution which encourages 
its academics to stay current with research and 
developments in a particular discipline will enhance 
learning and learner satisfaction (Hai-Jew, 2010). 
However, the same author argues that a variety of factors 
such as a lack of expertise, budget and time and lethargy on 
the part of those who first developed the curriculum factors 
can preclude the regular updating of the course materials. 

Conclusions and recommendations 
Today, e-learning is becoming an accepted paradigm in 

higher education worldwide especially in the format of 
blended learning, a mixture of online and the traditional 
face-to-face format. Investigating the CFCs from the 
learners' perspective is instrumental for institutions who 
have adopted e-learning programmes. This study 
emphasized on the learners' perceptions of CSFs of e-
learning and their perceived satisfaction in an e-learning 
environment. In general, the survey showed that there is 
room for improvement, especially in the learner support 
area. Determinants such as a timely response from tutors, 
prompt release of examination results and the creation of a 
virtual learning community would maximize learners' 
satisfaction which in turn would be pertinent for student 
retention. It is argued that online learners are like customers 
and are only satisfied if they receive quality personalized 
service and timely response (Raspopovic, Jankulovic, and 
Lucic, 2014). The findings from this study must be 
interpreted with caution because they were focused on 
undergraduate and postgraduate programs in the Pan- 
African E- Network setting. Thus, taking this fact into 
account, the results that have been obtained so far might not 
be applicable to other ODL settings. However, the findings 
have provided some important insights into online 
education at the OU. On the one hand, a considerable 
number of e-learners were satisfied with some aspects of 
the course. So, it is better to continue with these positive 
aspects of e-learning. However, on the other hand, there are 
other areas where providers of support services must assess 
their provision and make necessary amendments. The 
following provides some recommendations resulting from 
this study. The aim is to give areas for thought not only for 
policymakers but also for all stakeholders who are involved 
actively in e-learning. Those stakeholders, which include 

management, academic staff, and students can work 
together to enhance the efficiency of online learning 
courses and maximise e-learners’ satisfaction. 
 

Timely Feedback from the Tutor  
Faculty must ensure that tutors provide consistent and 

timely feedback through e-mails or other electronic means 
of communication and encourage discussion among 
learners as the study indicated that students were not fully 
satisfied concerning feedbacks from their instructors. 
Timely feedback from a teacher’s perspective may 
decrease feelings of isolation in the absence of regular face-
to-face interactions (Islam et al., 2015).  

Exams Results  
A considerable number of the e-learners stated that their 

problems related to examination results were not addressed 
immediately. This must be addressed by the authorities 
concerned as these types of issues might result in low 
morale among the students (Kebritchi et al., 2017). As 
argued by Cheawjindakarn et al. (2012), a university must 
not overlook the importance of immediate feedback and 
craft strategies to provide its learners a timely response on 
their performance. 
 

Community of Learning  
The need for social interaction has long been a 

dominant theme in the literature surrounding distance 
education. Although some students would prefer more 
independent and individualised learning, they need to be 
aware that social interaction among peers is an integral part 
of the course. Learners must be taught that fellow students 
can also perform some of the instructor’s roles especially 
when they can communicate with each other regularly, 
establish trust among themselves and feel part of a 
meaningful learning community. In this study, it is reported 
that learners were unable to engage themselves in online 
forum discussions. In the light of this, faculty should 
encourage students to set up different kinds of collaborative 
structures through the creation of student clubs, a virtual 
learning community, and a dedicated shared website. 
Nortvig et al. (2018) argue that when members of a learning 
community both support and challenge each other, this 
leads to the effective creation of new knowledge and 
enhances satisfaction. 
 

Tutorials through Skype  
Findings of the study revealed a scarcity of face to face 

sessions but low attendance when those interactive sessions 
were organized. So, for interactions with tutors, it is 
recommended that a local tutor interacts with students 
through Skype. By so doing, there is no need for learners to 
commute to study centers for the face-to-face tutorials. 
Skype video conferencing feature allows users to talk to 
each other synchronously. What is meant here is a form of 
support that allows some kind of interaction on an agreed 
schedule between the learner and a mentor or facilitator. 
This echoes the argument of Sun and Chen (2016) that tools 
such as Skype create extremely effective opportunities for 
virtual face-to-face sessions between instructors and e-



 

learners. A sense of community can be built between 
teachers and fellow students. 

Personalization and Updating of Course Materials  
The course content should be revised and updated at all 

times as some survey respondents felt that the course 
content needed to be revisited. Local academic staff may 
help to check regularly that the course content has been 
updated. There should be more coordination with the 
Indian Universities to ensure that course content is 
upgraded and designed to suit or complement different 
kinds of learners, preferences and learning styles. By 
designing e-learning activities that could benefit a diverse 
array of student characteristics, there is a real chance that 
online delivery will become a success (Kebritchi et al., 
2017). 
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Abstract— The objective of this article is to identify the way 
healthcare workers can use the ICT at hand to up skill themselves 
on diabetes care. In doing so, healthcare workers will be able to 
deliver a better service to those people who need it most. Diabetes 
mellitus can be prevented in high-risk individuals through 
interventions, such as education, lifestyle changes and support. 
According to the research results for the global healthcare 
expenditure on diabetes for 2010 and 2030, countries having 
diabetes management and prevention strategies in place, are those 
with the most money; whereas those less affluent countries, with a 
greater need for such a strategy, do not have the funds available 
for this kind of expenditure. South Africa would be seen as one of 
those countries with less money available for major strategic 
healthcare interventions. Having said that the government does 
have many healthcare guidelines; however, little evidence was 
found of these being implemented and sustained. With the 
advancements in ICT and the many apps already existing for 
healthcare, it was inevitable that an investigation had to be done 
to determine the way ICT can assist in the education of healthcare 
workers in the diabetes landscape. South Africans are on their way 
of overtaking the United States in terms of obesity. Already South 
Africa has 25% of rural teenagers that are overweight or obese. 
This article forms part of a doctoral thesis and focuses on one of 
the problems identified, namely, a lack of ICT usage for educating 
healthcare workers in diabetes care. The method followed in the 
study was that of design science research. The data collection was 
done through semi-structured interviews with experts in the field 
of diabetes care, people with diabetes, and persons living with a 
diabetic person. The results of the environmental assessment 
provided pertinent and reliable information to assess the current 
status of ICT integration and usage by healthcare workers in the 
diabetes environment. The challenges, gaps and weaknesses of the 
current infrastructure and human resources were identified. The 
first diagnosis is with regard to access to ICT. This frequently 
reveals that the majority of healthcare workers are not making use 
of ICT in the treatment of diabetes; and those few who are, do not 
use it to its full potential. The second problem diagnosed is that 
little or no advice is given with regard to furthering the healthcare 
workers’ diabetes education. Healthcare workers rely on their 
basic knowledge and training, and they are not specialising in the 
condition itself. The third diagnosis relating to healthcare 
workers, is that they frequently do not understand the patients’ 
culture and traditions and they do not have the time during visits 
to engage with patients on this topic. 

Keywords— e-Health, mHealth, Diabetes care, ICT 
interventions, Diabetes education 

Introduction 
The findings from studies conducted from 1993 to 2003 in 
Sub-Saharan Africa [1], particularly in South Africa, around 
the health care services for diabetes, highlight several 
challenges. Sadly, the challenges 10 years after that study, are 
very similar [2], [3]. 

This paper is part of a doctoral thesis that investigates an ICT 
strategy to support a patient-centred approach to diabetes 
care. Type 2 diabetes was chosen for this study for the 
following reasons [4], [5]: 

• In line with government goals; 

a) Addressing the need to combat diabetes is in line 
with the millennium development goals (MDG), 
to which the South African government has 
pledged its commitment. Specifically, this is 
aligned to MDG 6; 

b) Choosing diabetes as a field of study is in line 
with the government’s goal to increase research 
in the field of non-communicable diseases.  

• Lowering the disease burden; 

a) Premature deaths caused by Type 2 diabetes can 
be prevented; 

b) Early detection would decrease medical 
complications and lead to longevity; 

c) Preventing premature deaths caused by Type 2 
diabetes would lessen the burden of disease on 
the country. 

• It is a preventable condition; 

a) Diabetes is caused by modifiable risk factors; 
and thus, the risk can be reduced by changing 
one’s bad habits; 

b) Unhealthy lifestyle choices lead to premature 
deaths; 

c) Healthy lifestyles will lower the risk of obesity. 

Diabetes mellitus can be prevented in high-risk individuals 
through interventions, such as education, lifestyle changes 
and support [6]. According to the research results for the 
global healthcare expenditure on diabetes for 2010 and 2030, 
[7], the countries that have diabetes management and 
prevention strategies in place are those with the most money.  
The less affluent countries, with a greater need for such a 
strategy, however, do not have the money available for this 
kind of expenditure. 
In South Africa, the majority of people with diabetes faces 
the following barriers [4], [8]: 

• Inadequate infrastructure; 

• Irregular supply of medicine; 

• Unaffordable insulin and oral hypoglycaemic agents  



 

• The disproportionate distribution of healthcare 
amenities; 

• Lack of information and clearly defined tasks for 
people in the diabetes healthcare teams; 

• Lack of suitable and locally adjusted diabetes 
education programmes for people with diabetes and 
healthcare professionals; 

• Lack of government support or subsidy, causing 
inflated costs. 

 South Africa would be seen as one of the countries 
with less funds available for major strategic healthcare 
interventions. Having said this the government does have 
many healthcare guidelines; however, little evidence was 
found of these being implemented and sustained. With the 
advancements that have been made in ICT and the many apps 
that already exist for healthcare, it was inevitable that an 
investigation had to be done to determine the way ICT can 
assist in the education of healthcare workers in the diabetes 
landscape.  
 According to a report released by GSMA [9], it was 
forecasted that by 2020, mobile internet users will soar to 3.8 
billion, which will be about half the world’s population. It is 
expected that nearly all these additional users will be from the 
developing world. These are the very same countries faced 
with poor healthcare delivery, a steady growth in 
communicable diseases (such as HIV/AIDS and TB) and 
chronic or non-communicable diseases (such as heart disease 
and diabetes) that are fast reaching epidemic proportions. 
 The growth of ICT in healthcare is clear through the 
recent data from the Healthcare Information and 
Management Systems Society (HIMSS) that shows that 80% 
of physicians surveyed, possess tablet devices [10]. 
According to Congdon [11], it is also clear that ICT adoption 
does not end with the clinician.  Providers are involving 
patients in ICT usage, with one third of healthcare 
organisations allowing patients to access health information 
by using their mobile device. 
 Non-communicable diseases, however, require 
special care strategies and complex solutions, such as [12]: 

• Early, broad-based community interventions, due to 
the long dormancy period of chronic illness; 

• Behavioural and lifestyle changes; 

• Complex strategies with multiple and ongoing care; 

• Chronic medication, which has cost implications, as 
well as self-care requirements. 

These interventions could benefit from the use of ICT, as the 
technology can be accessed over large geographical areas and 
educational or relevant text messages can be sent to 
encourage lifestyle changes.  The internet can be accessed for 
health tips and advice, whereas emails can be used to 
strengthen communication and help with continuous 
interaction.  Reminders can also be sent for prescription 
renewals and the collection of medicines [12]. 
This article focuses on the way ICT can be used to educate 
healthcare workers on diabetes care. It primarily aims to 
inform healthcare professionals, looking for practical steps to 
implement to use ICT to educate themselves on diabetes care. 

The remainder of this article is structured as follows: In 
Section II the research method is discussed, whereas in 
Section III requirements for diabetes care is investigated. 
Section IV provides an overview of the status of diabetes care 
in South Africa with Section V focusing on the role of ICT in 
healthcare. In Section VI the problems identified relating in 
particular to healthcare workers, is discussed. Section VI also 
indicates the research process followed, and the resulting 
guiding policies and action plans to put in place, to use ICT 
for educating healthcare workers in diabetes care. 

Research Method 
Design science research methodology as described by 

Vaishnavi and Keuchler relies highly on the value 
contribution aspect and consists of five phases, namely, 
awareness of a problem, suggestion, development, evaluation 
and conclusion. 

The awareness phase relates to the literature study 
conducted and that which led to identifying a lack of an ICT 
intervention to support a patient-centred approach to diabetes 
care. 

The suggestion phase involved semi-structured 
interviews with the various diabetes care professionals, 
including diabetes nurses and educators, podiatrists, and 
optometrists. The suggestion was that ICT interventions 
could assist in improving diabetes care, while keeping the 
patient’s needs in mind. 

The development phase followed a strategy formulation 
framework that requires the identification of a problem, the 
creation of a guiding policy, and finally a step-by-step action 
plan to implement the policy. This is discussed in section V 
of this paper. 

The evaluation phase was achieved through scenario 
building and finally, the conclusion phase was reached 
indicating the findings of the study. 

 

Diabetes care requirements and barriers 
The general care for people with diabetes in South Africa 

is polarised as a result of the two-tiered health system in the 
country. People in private care have better facilities than 
those in the public health space. The barriers listed in this 
article are mainly those experienced in the public healthcare 
sector. The proposal of the way to use ICT to train healthcare 
workers in diabetes care is, however, universal and can be 
implemented in both healthcare sectors of the country. 

The requirements of diabetes care 
Numerous guidelines have been developed that provide a 
framework for training healthcare professionals, guiding 
rational management decisions, and limiting wastage of 
scarce resources on outdated or dangerous treatments and 
technologies. . 
Some of the guidelines for diabetes care are listed below: 

• The 2012 SEMDSA Guideline for the Management 
of Type 2 Diabetes.  The Society for Endocrinology, 



 

Metabolism and Diabetes of South Africa has a 
comprehensive guideline [13]; 

• The 2005 International Diabetes Federation (IDF) 
Global guideline for Type 2 Diabetes was updated in 
2012 [14]; 

• American Diabetes Association (ADA) guidelines 
for Diabetes care [15]; 

• NICE clinical guideline for the management of Type 
2 Diabetes [16]. 

The table below lists some of the key factors in diabetes 
care listed on the websites of various recognised diabetes 
organisations. 

TABLE I DIABETES CARE GUIDELINES 

 SEMSDA IDF NICE ADA 
Screening and 
diagnosis     

Care delivery     
Education     
Psychological care     
Lifestyle 
management     

Glucose control 
levels     

Clinical monitoring     
Self-monitoring     
Glucose control 
therapy     

Blood pressure 
control     

Cardiovascular risk 
protection     

Eye screening     
Kidney damage     
Foot care     
Nerve damage     
Older people     
In-patient care     

 
From the table, it is evident that effective diabetes care 
requires multiple considerations that involve the patient 
as well as a wide spectrum of doctors and healthcare 
workers. This article focuses on diabetes awareness and 
continued education in diabetes for healthcare workers. 

The barriers to diabetes care 
Several studies conducted over the past decade assessed the 
healthcare services for diabetes, particularly in South Africa; 
and some of the studies’ findings are listed below [1], [3]: 

• Patients’ visits are low; 

• Consultation times are short, leaving little to zero 
time for patient education; 

• Staffing levels are insufficient, and those with 
diabetes education are poorly utilised; 

• Staff are inadequately trained, and hardly any further 
education exists; 

• Monitoring and evaluation of diabetes complications 
are not systematic; 

• Controlling blood glucose and blood pressure is 
insufficient; 

• Referral systems are lacking; 

• Educating people with diabetes is almost non-
existent; 

• The organisation of the clinics is generally poor; 

• Record-keeping systems are unreliable; 

• If treatment guidelines are available, they are hardly 
used and not up-to-date; 

• Medications are often out of stock. 

Mayosi (2009) identified the barriers to the implementation 
of national diabetes guidelines. These included the lack of 
dissemination, monitoring, assessing the management and 
control of chronic disease, and adequate skills of clinic staff 
to deal with NCDs.  
The ICT interventions proposed in this article address the 
lack of adequate skills of healthcare workers to deal with 
diabetes. 

Diabetes care in South Africa 
In South Africa, 2.6 million people are affected by diabetes, 
and in 2005, this was the sixth leading cause of death in South 
Africa, whereas HIV/AIDS was the tenth [17]. South 
Africans not only live in a developing world, but they also 
have traditional beliefs that make being overweight desirable. 
This is another factor causing an increase in the occurrence 
of diabetes [3], [17].  
According to a study conducted at the University of 
Witwatersrand’s School of Public Health [18], South 
Africans are on the way to overtaking the United States in 
terms of obesity.  South Africa already has 25% of rural 
teenagers that are overweight, or obese. The overall 
prevalence of overweight and obese people in South Africa is 
more than 29% for men and 56% for women [18]. 
Coovadia [19] states that even after 20 years of democracy, 
the healthcare sector still faces many inequalities. Amongst 
these are inequalities amongst race, provinces and gender that 
will require large amounts of money from the government, 
for health, education and social services, before these 
inequalities can be reduced. The South African government 
is faced with challenges of equalising the imbalance of 
healthcare for the insured and the uninsured. This imbalance 
is also confirmed by the GSMA [20]. 
In South Africa, the environment of the majority of people 
with diabetes faces the following barriers [4], [8]: 

• Poor infrastructure; 

• Intermittent supply of medicine; 

• Expensive insulin and oral hypoglycaemic agents  

• The disproportionate distribution of healthcare 
facilities; 

• Lack of information and clear roles for members of 
diabetes healthcare teams; 

• Lack of appropriate and locally adapted diabetes 
education programmes for people with diabetes and 
healthcare professionals; 

• Lack of government support or subsidy, resulting in 
unaffordable costs.  



 

The role of ICT in diabetes care 
According to Bellazzi [21], diabetes has been in the centre of 
information technology in healthcare for over 20 years. 
Studies have shown that diabetes was one of the first chronic 
diseases, where telemedicine, the “forefather” of mHealth, 
was used for supporting and managing the disease. This has 
made diabetes the most widely tested disease by 
telemedicine, e-Health and consumer health applications. A 
study of 20 years of telemedicine in the management of 
chronic diseases has shown it to have a positive impact on 
diabetes management [22]. 
According to a report released by GSMA [9], there were 2.2 
billion mobile internet subscribers, which represent about 
30% of the global population. In 2014, at the GSMA Mobile 
360-Africa event, the forecast was made that by 2020, mobile 
internet users will soar to 3.8 billion, which will be about half 
the world’s population. It is expected that nearly all these 
additional users will be from the developing world. These are 
the very same countries faced with poor healthcare delivery, 
a steady growth in communicable diseases (such as 
HIV/AIDS and TB) and chronic or non-communicable 
diseases (such as heart disease and diabetes) that are fast 
reaching epidemic proportions. 
A study was conducted over the past decade to determine 
whether mHealth applications had indeed impacted services 
and global health [23]. The study revealed the following:  

• The introduction of the smartphone in 2007 played 
an influential role in the evolution of mHealth, 
particularly on the front of monitoring health and 
well-being; 

• In October 2013, there were 43 689 apps under the 
health or medical banner, of which, 23 682 were 
considered to be within genuine healthcare 
categories; 

• Smart apps are an offshoot of mHealth and not the 
main entity; 

• Healthcare using mHealth is widely established and 
recognised by the WHO, providing mHealth in nine 
different service categories. 

Research statistics from the McKinsey and Company Report 
indicates that the healthcare sector needs to embrace 
technology in the same way that other business sectors have, 
to attain the many additional benefits [24]. 
The upsurge of ICT usage for healthcare, in general, has led 
to the investigation of the way the up skilling of healthcare 
workers in diabetes care can be addressed through ICT 
interventions. 
Bridges [25] states that the use of ICT for socio-economic 
development is commonplace; however, it fails to deliver on 
its potential. This is due to the failure of sustainable and 
replicable initiatives, as a result of bureaucracy or the lack of 
support by local residents. The Bridges Real Access or Real 
Impact (RA or RI) framework is a holistic and integrated 
strategy providing a roadmap to improve the way that ICT is 
integrated into healthcare, education, government services 
and other programmes in developing environments. 
According to Bridges [25], the real access criteria are 
concerned with ICT access and use, as well as the “soft” 
aspects regarding ICT. These criteria are used to ensure that 

the interaction between the technology and the person using 
it, are acceptable; and that using technology strategy is also 
sustainable. Twelve access criteria should be considered [25]:  

• Physical access to technology 

Identify whether there is access to technology; and if 
so, which technology. Identify the factors that affect 
access and what this project can do to help ensure 
ICT availability and access. 

• Appropriateness of technology 

Ensure that the correct type of technology is used for 
the particular task at hand. 

• Affordability of technology and technology use 

Identify whether the proposed technology is 
affordable, in particular, for that community. 

• Human capacity and training 

Identify whether the people for whom the project is 
being developed, have the required training and 
whether they know the way to use the technology. If 
not, then one must identify the  training available and 
ascertain the way the project can assist in ensuring 
that the people are appropriately trained for the 
project’s technology. 

• Locally relevant content, applications and services 

Establish whether local content is available and in 
different languages. Determine whether the project 
would create the relevant content required and/or 
improve on the current local content. 

• Integration into daily routines 

Establish whether the use of technology would be an 
added burden, or whether it is integrated into the 
daily lives of the people using it. 

• Socio-cultural factors 

The socio-cultural factors that may limit the use of 
ICT, as well as socio-cultural factors that may have a 
positive impact on the project, must be determined. 
Ways in which the project could assist in enabling 
ICT usage, must be identified. 

• Trust in technology 

This is to ensure that people have confidence in the 
technology they are using, and understand the 
implications that using the technology might have. 

• Local economic environment 

It is important to know more about the local 
economic environment, as it will have an impact on 
the use of ICT, as well as the sustainability of the 
project. 

• Macro-economic environment 

It is important to note which areas of the macro-
economic environment affect the project and whether 
the project, in turn, would have an effect on the 
macro-economic environment. 

• Legal and regulatory framework 

The laws of the country with regard to ICT and 
technology usage, must be known, to provide an ICT 
solution that is within the parameters of the law. 



 

• Political will and public support 

The public needs to support the use of ICT in the 
project, for it to be sustainable. The public should 
also be aware of the overarching government 
strategies to promote ICT use for empowering 
people. The government should also have the 
political will to promote ICT4D. 

For the successful use of ICT in educating healthcare workers 
in diabetes care, it was important to consider the Bridges 
framework. 

ICT FOR EDUCATION IN 
DIABETES CARE 

 As stated previously, this article forms part of a 
doctoral thesis and focuses on one of the problems identified, 
namely, a lack of ICT usage for educating healthcare workers 
in diabetes care. The method followed in the study was that 
of design science research. A strategy formulation was 
followed to ensure the rigour of the strategy being developed.  
Section V discusses the problems identified in relation to the 
use of ICT by healthcare workers, as well as the 
recommendations for the successful use of ICT as an 
intervention in educating healthcare workers on diabetes care. 
As can be seen from the diabetes requirements and the 
diabetes barriers, the public health sector in South Africa is 
far from addressing the requirements for successful diabetes 
care.  There are indeed, tremendous barriers in addressing the 
needs of people with diabetes. 
The interviewees in the private sector recognised the 
problems existing in the public sector with regard to acute 
care vs chronic care, as well as the education level of primary 
healthcare staff. In the private sector, clearly, more attention 
is given to the requirements for successful diabetes care. 
Experts in diabetes have formed specialised clinics, or, 
alternatively, they make it known that they specialise in 
diabetes care, thereby making it easy for somebody with 
diabetes to obtain the correct treatment by an expert in the 
field. Patients who prefer to visit their local GP can do so, and 
if required, the GP will send them to a specialist and then 
resume their treatment again afterwards. All this has an effect 
on the way diabetics are treated. 
The interviewees were in agreement that the lack of diabetes 
education and awareness is the largest contributing factor to 
poor diabetes care and non-adherence to treatment plans. 

Diagnosis of problem areas 
The data collection was done through semi-structured 
interviews with experts in the field of diabetes care and 
people with diabetes, as well as persons living with a diabetic 
person. 
The results of the environmental assessment provided 
pertinent and reliable information to assess the current status 
of ICT integration and usage by healthcare workers in the 
diabetes environment. The challenges, gaps and weaknesses 
of the current infrastructure, human resources, and the use of 
ICT are discussed below. 
The first diagnosis is with regard to access to ICT, and it 
frequently reveals that the majority of healthcare workers is 
not using ICT in the treatment of diabetes, and the few who 
do, do not to its full potential. The factor leading to this lack 
of ICT usage is that healthcare workers are not provided with 

equipment to enhance their use of technology, and they are 
reluctant to use their own devices at their own cost. 
Healthcare workers could be encouraged to use their own 
devices, if these are not provided, and incentives can be 
provided to alleviate their costs. 
The second problem diagnosed is that little or no advice is 
given regarding furthering the healthcare workers’ diabetes 
education. Healthcare workers rely on their basic knowledge 
and training, and they are not specialising in the condition 
itself. Any further education is very basic and is obtained 
from the same reading material (pamphlets) as those given to 
the patients. Healthcare workers could have access to live 
online education material if the infrastructure and 
technological devices were available. 
The third diagnosis relating to healthcare workers is that they 
frequently do not understand the patients’ culture and 
traditions and they do not have the time during visits to 
engage with patients on this topic. 
In this study, the guiding policies to solve the problems 
identified, are aimed at immediate implementation to boost 
the education of healthcare workers. The guiding policies do 
not rely on government intervention, but rather centres on the 
current situation and availability. The problems identified 
focus on ground-level diabetes treatment. This means that the 
solution should directly relate to the daily care and well-being 
of diabetes patients, as well as their healthcare workers. The 
solution aims to solve problems that healthcare workers 
experience on a daily basis and it should be possible to be 
implemented almost immediately with minimal external 
intervention. 

Guiding policy for ICT use by healthcare workers 
The first guiding policy speaks to access and focuses on using 
the technology at hand to its full potential. 
Enhancing access to ICT is critical to successful diabetes 
care. Challenges, such as internet access, mobile phones and 
the lack of computerisation in the healthcare sector, point to 
problems with access. The lack of access has a negative 
impact on the treatment of people with diabetes, and this calls 
for the government to implement strategies to improve 
access. 
This means that the type of technology and access will 
determine the kind of strategy to implement. The Bridges 
access criteria states that technology should not interfere with 
a person’s day to day activities and it should be affordable. 
Furthermore, the use of technology should take into account 
social-cultural factors. With this in mind, it is therefore 
important to ensure that healthcare workers are comfortable 
with the device they are using and that it incurs zero to 
minimal cost to the user. These factors will increase 
participation in the programme.  
The second aspect to consider regarding access is the clinic 
or hospital where the healthcare worker is employed. This is 
an important consideration because the intention is to keep 
the cost implications for the healthcare worker as low as 
possible. Should the healthcare facility provide internet 
access through fixed line or Wi-Fi, it should be considered as 
a tool for the up skilling of staff. 
The second guiding policy that addresses the up-skilling of 
healthcare workers is to use the available technology to guide 
the healthcare worker to relevant and reliable electronic 
material focusing on diabetes education. 



 

The furthering of education and knowledge for healthcare 
workers is based on the possible ICT strategies, depending on 
the technology they have at hand. Ensuring that healthcare 
workers provide the best care to people with diabetes, means 
that they must have an in-depth understanding of the 
condition, as well as always being aware of the latest 
treatments available. Healthcare workers can have the 
relevant information available, by ensuring that they know 
how to access it using the available technologies. This policy 
allows healthcare workers to use their own devices, therefore, 
the learning curve is reduced and the user is comfortable with 
the device. 
The healthcare worker must know where to find the 
electronic information and the various platforms, namely 
android and the available web-based information. The policy 
allows for accredited information to be identified and availed 
as a resource for further training. This process of identifying 
the training material can be done by diabetes nurses or other 
experts in the field. 
The third guiding policy, to assist in a better understanding of 
cultures and traditions, forms part of the education of 
healthcare workers to ensure better diabetes care. This 
guiding policy allows for experts or community leaders to be 
involved in identifying the material or even creating the 
material to be used as a resource for cultural awareness 
programmes. The guiding policy aims to use the available 
technology to guide the healthcare worker to relevant and 
reliable electronic material focusing on cultural awareness 
and education. This type of education is essential, as part of a 
patient-centred approach, and it has also proven to assist in 
the adherence to long-term treatment plans. 
These guiding policies need to be put into action by following 
specific steps and implementation plans. The action plans are 
described in the next section. 

Action plans for ICT use by healthcare workers 
In the absence of immediate government intervention 
regarding access, the action plan for determining the type of 
access available should provide a route to follow in the 
current circumstances. 
The route will depend on the level of access. The three levels 
are low tech, medium tech and high tech. To implement the 
correct action plan, the first step is to identify the level of ICT 
available. This level is determined by the available type of 
device, as well as the current status of Internet access. The 
outcome is determined by both the healthcare worker, as well 
as the patient’s device and access capabilities, to ensure that 
the appropriate ICT strategy is implemented. A number of 
questions have to be asked, and the answers will lead to the 
appropriate level of ICT intervention to be implemented. 
The guiding policies mentioned, indicate that two levels of up 
skilling or education are required for healthcare workers. The 
first addresses the lack of diabetes education, whereas the 
second deals with the lack of cultural awareness and 
education. Both these guiding policies can be implemented 
by using the same action plan. 
The action plan is formulated as continuous diabetes and 
cultural-awareness education. 
The up skilling of carers through ICT interventions can take 
on several forms.  The action plan to follow is generic, as it 
is not bound to a specific technology. This action plan 
requires that the following steps are followed: 

• Determine the level of technology available to the 
healthcare worker; 

• Determine the type of access available at the 
healthcare centre (clinic or hospital); 

• Determine whether the clinic provides incentives or 
reimbursements for using your own devices; 

• Determine who the diabetes champion or mentor is 
in your clinic; 

• Obtain information from the supervisor or diabetes 
champion in the centre regarding educational 
material that you can access yourself; 

• Sign up for the educational programme, as 
determined by the supervisor, to obtain material from 
mentors or diabetes champions; 

• Report to the necessary person regarding your 
progress or reimbursement requirements. 

The action plan for determining the access level for 
healthcare workers is depicted below: 

 
Fig 1. Action plan to determine the technology available 

Once the steps depicted are completed, the type of 
technology available to the healthcare worker will be known 
and the next step will be to determine the type of access 
available at the work place. 

The action plan required to determine the access at the 
facility level is depicted below. 



 

 
Fig 2. Action plan to determine the level of access available at the 

facility 
Once the levels of access and the technology at hand, have 

been determined, further action plans have to be followed to 
ensure that the healthcare worker is obtaining the correct 
educational material for up skilling themselves. This will be 
done together with a supervisor or a diabetes expert. 

The educational material and resources identified will 
now have to be deployed for healthcare workers and nurses 
to access them. 

A number of examples are listed in the table, indicating 
the types of ICT interventions that can be used. 
TABLE II POSSIBLE ICT INTERVENTIONS 

Diabetes education and cultural 
awareness education 

Low 
Tech  

Medium 
Tech  

High 
Tech  

Short educational messages from a 
mentor (daily)  

  

Basic pictures or diagrams explain 
one simple concept (daily) 

   

Voice message explaining one 
concept (daily) 

   

Educational video clip (daily)    

Hyperlinks to recognised diabetes 
education websites (weekly)   

 

Possible on-line certification 
courses (monthly)   

 

Can set up chat groups on cell 
phone whereby educational tips are 
shared (e.g. WhatsApp group) (as 
required)    

Chat groups can be set up via email 
whereby educational tips are shared 
(as required)    

 

The action plans derived are technology-independent, and 
can still be implemented to assist in fully utilising the 
technology at hand for diabetes education for healthcare 
workers. 

Implementation steps or requirements 
For the various plans to be implemented at the facility 

level, basic steps should take place in the preparation thereof. 
These include, but are not confined to: 

• The administration of the hospital should be 
consulted and informed of the plan; 

• The administration must commit to the plan and the 
various changes it brings with regard to the way 
certain tasks are conducted; 

• The staff must be consulted and informed of the 
advantages of the ICT plan; 

• Concerns that staff may have, such as additional costs 
incurred by using their own devices, should be 
addressed and possible incentives should be agreed 
upon; 

• Staff must confirm their commitment to the use of the 
ICT plan; 

• Staff should be trained on the way to use the 
technology at hand; 

• Staff should be trained on the way to follow the 
required action plans; 

• Training material must be understandable and easily 
accessible to staff for future reference. 

The various stakeholders and participants who will action 
the strategy are now ready to engage actively in their 
workplace with their patients to ensure ICT is used to support 
a patient-centred approach to diabetes care. 

CONCLUSION 
The main barrier to using ICT interventions in developing 

countries is that of access. This article illustrated that the 
successful implementation of the recommended guiding 
policies and action plans eliminates the barrier of access as it 
works with the technology at hand. 

The full benefits of using ICT for educating healthcare 
workers on diabetes care, depends heavily on the 
commitment of the healthcare worker and the clinic or 
hospital. 
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Abstract—Mobile applications are revolutionizing the digital 
logic and mobility of information. The applications found in 
digital devices today are indictive of the technology revolution 
and advancement in information mobility. The extensive use 
of smartphones and many other wireless devices has been 
shaping the future of university teaching and learning services 
supported by technology. Several educational institutions are 
investing efforts to create mobile applications for 
administrative, academic, and social support. This study 
applied quantitative methods of analysis by looking at the 
adoption of the MyUKZN application among the 2018 first-
year students at the University of KwaZulu-Natal, 
Pietermaritzburg campus. The data was collected from a 
sample of 327 participants from the College of Law and 
Management Studies. The study used the Unified Theory of 
Acceptance and Use of Technology (UTAUT) model as a 
theoretical framework to examine the adoption. The data was 
coded and analyzed using a computer-assisted software called 
SPSS to generate descriptive statistics results from which the 
findings and conclusion to this study were drawn. The 
findings suggested that the majority of the first-year students 
at the University of KwaZulu-Natal are aware of the 
application. Several factors contribute to the adoption of this 
application. This research paper contributes to the Discipline 
of Information Technology Management and Smart-
Universities.   

Keywords—Education Technology, Fourth Industrial 
Revolution, Technological Advancements, Unified Theory of 
Acceptance and Use of Technology, University Application 

Introduction 
The extensive use of smartphones and many other 

wireless devices has been shaping the future of university 
teaching and learning services that are supported by 
technology. Several educational institutions are investing 
efforts to create mobile applications and mobile-friendly 
campuses for administrative, academic, and social support. 
The University of KwaZulu-Natal (UKZN), a public 
university in South Africa, is not an exception, and has 
developed a mobile application known as the MyUKZN 
Application. 

According to Wu et al., [2], mobile applications make 
learning content and activities more accessible, particularly 
for students taking e-learning courses. Mobile technologies 
are consistently meeting university educational goals and 
allows students to easily access basic educational needs [3]. 
However, providing these services does not merely mean  
 
 
that the student will adopt the new technology. Students 
have distinct preferences towards using new technologies, 

and the mere act of utilizing the latest technology cannot 
alter the experience of learning. A careful examination is 
needed to determine which factors affect the adoption of 
the mobile application by the students so that education can 
be developed further.  

The significance of this study contributes to 
understanding the preparedness of students for smart-
university life. University education is technologically 
advancing. In this environment, technological integration 
has a substantial influence on the student culture of 
communication and socializing. This is evident in the 
extensive use of smartphones and many other wireless 
devices. University educational technologies, especially 
mobile media technologies, are bringing worry-free 
education management situations. The use of mobile 
applications is thus of paramount importance to the 
educational sector. However, only a few studies explore the 
adoption rates of these mobile applications among public 
universities in South Africa.  

This research paper is intended to explore the adoption 
of the MyUKZN application by the 2018 first-year students 
in the College of Law and Management at the UKZN, 
Pietermaritzburg Campus. This study contributes to 
Information Technology Management through which 
UKZN can innovatively improve the MyUKZN application 
by finding other methods to make the application more 
useful to future first-year students, especially those coming 
from previously disadvantaged schools.  

This research paper consists of four sections. The first 
section looks at a top-level approach to mobile applications 
and educational institutions. The research methodology 
follows this. The last two sections cover the presentation 
and discussion of the results as well as recommendations 
and conclusions. 

Literature Review 
Definition of Mobile Applications 

Mobile applications are a constantly evolving segment 
of worldwide Information and Communication Technology 
(ICT). A mobile application consists of software running 
on a mobile device to perform various user tasks [1]. 
Mobile applications can be accessed by tapping on an icon 
on the home screen of a smartphone or a tablet device [2].  
They are capable of inspiring and encouraging 
collaboration and communication. This is essential for 21st-
century success, since mobile applications allow students 
to collect, access, and process information outside the 
classroom [3]. 
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Role of MyUKZN Application 
UKZN designed a mobile application for both staff and 

students. This application provides users with complete 
access to university information. It enables students to 
access course and examination schedules, admission and 
funding application statuses, graduation information, and 
various other self-service functions. An essential feature of 
this application is the emergency function.  This function 
enables staff and students to notify campus security about 
an imminent threat. 

Additionally, this application has a job function for 
users to search for jobs available in their discipline of 
choice. The application also allows users to access the 
Helpdesk to perform ICT self-help functions or ask any 
questions about Information Technology (IT) related 
issues. The application is a convenient way for the 
university to post notices to keep users informed and is up-
to-date with essential happenings on campus [4]. 

Adoption of Technology 
The adoption of technology is a highly complicated, 

integrally social and developmental process. Individuals 
create distinctive yet amenable perceptions of a technology 
that will impact their adoption decision. A profusion of 
different factors influences the choice an individual will 
make in choosing to adopt new technology [5]. The final 
decision to persist with the technology will be shaped by 
personal factors, innovation characteristics, and influences 
of the student’s context [6]. 

In order for this study to explore the adoption of the 
MyUKZN application among the first-year students at 
UKZN, the use of the Unified Theory of Acceptance and 
Use of Technology (UTAUT) model was used.   

Theoretical Framework 
The Unified Theory of Acceptance and Use of 

Technology (UTAUT) model was purported as a 
theoretical framework to explain adoption in terms of the 
likelihood of an individual adopting and using an 
innovation given the various input factors. [7]. A graphical 
representation of the UTAUT model is shown in Fig.1 
below: 
 
 
 
 
 
 
 
 
 
 
 
 
 

This model was intended to explain the user’s intent to 
use an information system and the subsequent behaviour of 
users. The theory consists of four key constructs: 
performance expectancy; effort expectancy; social 
influence; and facilitating conditions. The first three 
constructs are direct determinants of behavioural intention 
and user behaviour, and the fourth construct is a direct 

determinant of user behaviour. Age, gender, voluntariness 
of use, and experience, are used to moderate the impact of 
the four key constructs on behavioural intention and user 
behaviour. The four crucial constructs were used as a lens 
to respond to the research objectives of this study.  

Performance Expectancy 
Individuals are likely to embrace new technologies if 

they believe that they can assist them in doing their job [8]. 
Five concepts and constructs of performance expectancy 
were useful for the study. These included: extrinsic 
motivation, relative advantages, perceived usefulness, task-
fit, and outcome expectations [9]. These five constructs 
explain the application in terms of accessibility to students, 
and convenience for the students to view their marks, 
financial statements, as well as other applications, all in one 
place. 

Effort Expectancy 
Venkatesh, Morris, Davis, and Davis [8] defined effort 

expectancy as “the degree of ease associated with the use 
of the system.” Authors [8] encapsulate three constructs: 
perceived ease of use, complexity, and ease of use. 
Complexity is understood as the difficulty of the system as 
viewed by the user [9].  Davis [10] defines the perceived 
ease of use as a concept that creates a unified and user-
friendly technological experience. Ease of use concerns an 
innovation [9].  These constructs explain the MyUKZN 
application with regard to influencing the use and 
complexity of whether or not the student has a mobile 
device. 

Social Influence 
Social influence refers to “the degree to which an 

individual perceives that important others believe he or she 
should use the new system” [8]. The concepts that make up 
social influence are social factors, subjective norm, and 
image [9]. The identified constructs explain the importance 
of lecturers and peers having a direct impact on whether or 
not the individual will choose to adopt the new technology.               

Facilitating Conditions 
Facilitating conditions is defined as the “degree to 

which an individual recognizes that infrastructure could be 
used to apply the new technology” [8]. The MyUKZN 
application can be explained using factors such as internet 
accessibility in lecture rooms and whether or not 
connectivity is fast and reliable.  

Advantages of the UTAUT Model 
The UTAUT model explains over 70% of all 

technology acceptance behaviour, unlike other forms of the 
model that explains only 40% of the entire technology 
acceptance behaviour [11]. Additionally, this model covers 
more factors that influence the intention of the observed 
behaviour.  

Shortcomings of the UTAUT Model 
The UTAUT model mainly has limitations in its 

relationship between the intention and the use of behaviour 
[11]. Many concepts are summarized in one model [12]. 
The theory focuses too much on social and practical ideas 
in the adoption procedure. Hence, construct validity needs 

Fig. 5. UTAUT Model [1] 



 

to be balanced out with other concepts [13].  

Research Methodology 
This study is quantitative in approach. Convenience 

sampling was used to collect the data.  Ethical approval was 
obtained from UKZN. The study population consisted of 
the 2018 first-year students in the College of Law and 
Management at the UKZN’s Pietermaritzburg Campus. 
The sample size of 327 students was surveyed. 
Respondents needed to possess a mobile device or a tablet 
device. The research participants were asked to indicate 
their level of agreement with a given statement by way of 
an ordinal, 5-point Likert scale [14]. Data analysis and 
presentation involved the editing, coding, cleaning, 
transforming of raw data using statistical methods, and 
interpreting the results into meaningful information [15]. 
The data extracted from the survey questionnaire were 
analysed using descriptive statistics in the Statistical 
Package for the Social Sciences (SPSS) software. 

Presentation and Discussion of 
Results 

The results are presented according to six main topics, 
each based on the survey questionnaire: adoption, 
awareness, application usage, challenges, facilitating 
conditions, and the role of social media.  

Adoption 
Research objective 1 analysed the results for the 

adoption of the MyUKZN application among the 2018 
first-year students in the College of Law and Management 
Studies at UKZN’s Pietermaritzburg campus. Respondents 
were asked how awareness, interest, motivation, and 
acceptance relate to the usefulness of the application. The 
results obtained are represented in Table 1 and the 
graphical representation of the results is depicted in Fig. 2. 

 
Table 10. Adoption of the MyUKZN Application 

 

 
Fig. 6. Adoption of the MyUKZN Application 

Awareness 
Table 1 revealed that 80.5% (30.3%+50.2%) of the 

respondents agreed that they were aware of the MyUKZN 
application, while 8% (5.2%+2.8%) of the respondents are 
not aware of the MyUKZN application. 11.5% of the 

respondents were neutral, indicating that they may or may 
not be aware of the application.  

This result concurs with Venkatesh, Morris, Davis, and 
Davis [8] and Vermaut [9]. Individuals are likely to 
embrace new technologies if they believe that it can assist 
them in doing their job. Given this result, improved 
adoption is based on the understanding that the factor 
“awareness of the MyUKZN application” should combine 
with other factors. In confirmation, Straub [6] argues that 
the innovation characteristics and influences of the context 
of the individual shape the decision to continue with the 
technology. Thus, the students’ awareness of the usefulness 
of the MyUKZN application may be influenced by a 
combination of factors including contextual, personal, and 
innovative propensities of individual students. 

Interest 

Table 1 showed that 71.5% (39.1%+32.4%) of the 
respondents agreed that they were interested in the 
MyUKZN application, while 8.3% (3.7%+4.6%) of the 
respondents disagreed that were interested in the 
application. 20.2% of the respondents were neutral, 
indicating that they may or may not be interested in the 
application.  

This result concurs with positions taken by Rogers [16], 
Bandura [17], and Venkatesh, Morris, Davis, and Davis  
[8]. Diffusion of innovation implies that the success of 
adoption or intention to use the new technology depends on 
the innovator’s comparative advantages and complexity 
[16]. Personal networks, attitude, and self-efficacy affect 
individuals intention to embrace an innovation [17]. 
Individuals believe that using technology will assist in 
facilitating task performance and claimed that it is for this 
reason that the interest to use a new technology depends on 
its functional advantages [16]. Furthermore, this result 
coincides with the theory developed by Venkatesh, Morris, 
Davis, and Davis [8] that users consider the application to 
be beneficial as it enables them to accomplish their goal-
oriented tasks. 

Motivation 
Table 1 displayed that 60.8% (33.9%+26.9%) of the 

respondents agreed that they were motivated to use the 
MyUKZN application, while 11.1% (3.1%+8.0%) of the 
respondents disagreed that they were driven to use the 
application. 28.1% were neutral, indicating that they may 
or may not be motivated to use the application.  

The result is consistent with the discovery presented by 
Pynoo et al., [18], Kang [13], Park [12], and Katz, Blumler, 
and Gurevitch [19]. If the performance expectancy 
increases, users are more likely to persist with the 
application [18]. People are much more likely to embrace 
technology when learning is more manageable [13]. 
According to Park [12], most users download mobile 
applications for functional utility, for entertainment, or for 
communication purposes. Prior research found motivations 
to be essential. Individuals can use it for personal 
entertainment and task performance [19].  



 

Acceptance 
Table 1 disclosed that 71.3% (39.8%+31.5%) of the 

respondents agreed that they have accepted to use the 
MyUKZN application, while 11.3% (4.0%+7.3%) of the 
respondents disagreed that they that have approved to use 
the application and 14.4% were neutral, indicating that they 
may or may not have accepted to use the application. 

This result aligns with the theories of Davies [20] and 
Arya [21]. Davies [20] theorises that acceptance is made up 
of components of perceived usefulness and perceived 
easiness from attitude, behavioural intention, and actual 
behaviours. Arya [21] explains acceptance from a view of 
creating a sense of value and novelty from the applications 
downloaded. 

Awareness 
Research objective 2 explored the awareness of the 

application among the students. Respondents were asked 
how they became aware of the application. Table 2 shows 
the results obtained and Fig. 3 shows the graphical 
representation of the results.  

 
Table 11. Awareness of the MyUKZN Application 

 

 
Fig. 7. Awareness of the MyUKZN Application 

Orientation 
Table 2 discovered that 27.9% (16.9%+11.0%) of the 

respondents agreed that they were introduced to the 
MyUKZN application during orientation, while 61.1% 
(38.2%+22.9%) of the respondents disagreed that they 
were introduced to the application during orientation. 
11.0% were neutral, indicating that they may or may not 
have been introduced to the application during orientation. 

The results do not coincide with White [22] who 
suggest that orientation at university is intended to help 
students familiarize themselves with their new 
environment. Through these orientations, students become 
aware of what technology the university offers to achieve 
teaching and learning. Conversely, the results infer a claim 
that the majority of the students at UKZN did not become 
aware of the application during orientation.  

Social Media 
Table 2 showed that 39.1% (26.0%+13.1%) of the 

respondents agreed that they were introduced to the 
MyUKZN application through social media, while 46.2% 
(29.7%+16.5%) of the respondents were not introduced to 
the application through social media. 14.7% were neutral, 
indicating that they may or may not have been introduced 
to the application through social media. 

This result does not concur with Attuquayeflo’s [23] 
theory. Social influence can have a direct impact on the 
intention to use technology [23].  

Lecturer 
Table 2 exposed that 21.7% (11.9%+9.8%) of the 

respondents agreed that their lecturers introduced them to 
the MyUKZN application, while 67% (45.0%+22.0%) of 
the respondents were not introduced to the application by 
their lecturers. 11.3% were neutral, indicating that their 
lecturers may or may not have introduced the student to the 
application. 

The result does not correspond to the theorizations 
made by Ajzen [24], Kijsanatotin, Pannarunothai, and 
Speedie [25], Moore and Benbasat [26], and Venkatesh and 
Davies [27]. Social influence depends on the belief that is 
imposed by essential people on adoption [24]. The voice of 
relevant personnel shapes the individual’s intention to use 
new technology.   

Challenges 
Research objective 3 investigated the challenges 

associated with the use of the application. Four specific 
questions were developed to gain the pertinent data. 

1. Does the student have a mobile device? 

2. Does the student have access to WIFI? 

3. Do the students find data bundles to be expensive? 

4. Does the mobile device meet the requirements of 
the application? 

The data gathered is represented in Table 3, and Fig. 4 
illustrates a visual representation of the findings. 
 

Table 12. Challenges associated with the use of the MyUKZN 
Application 

 

 
Fig. 8. Challenges associated with the use of the MyUKZN Application 

Students in Possession of a Mobile Device  
Table 3 revealed that 11.3% (5.4%+5.9%) of the 



 

respondents do not have phones to use the MyUKZN 
application, while 84.1% (64.8%+19.3%) of the 
respondents have phones to use the MyUKZN application. 
4.6% were neutral, indicating that they may or may not 
have a phone to use the MyUKZN application. 

The results agree with scholars Alleyne [28], Fedena 
[29], and Sullyman [30]. Some findings by individual 
universities show the growing reliance that the younger 
generation has on technology and how it has become 
central to their lives [28]. The present era is technologically 
advanced, and the majority of children and students own 
smartphone devices [29]. Majority of millennials 
communicate digitally more than they do in person [30]. 
The use of smartphones will increase in the future, and the 
world will rely entirely on digitization. 

Wi-Fi 
Table 3 suggested that 16.2% (8.2%+8.0%) of the 

respondents do not have WIFI to access the MyUKZN 
application, while 75.2% (54.7%+20.5%) of the 
respondents have WIFI to access the MyUKZN 
application. 8.6% of the respondents were neutral, 
indicating that they may or may not have WIFI to access 
the MyUKZN application. 

The result obtained agrees with Westbase’s [31] 
position. The evolution of technology has allowed students 
access to free WIFI at university campuses [31]. At 
universities, internet access is a useful resource allowing a 
revolutionising educational process. Connectivity is 
paramount in the integration of these technological 
advancements into teaching methods. 

Data Bundles 
Table 3 revealed that 31.2% (11.9%+19.3%) of the 

respondents found data bundles to be costly, resulting in the 
students refraining from using the application, while 54.1% 
(38.5%+15.6%) of the respondents did not find data 
bundles to be expensive which resulted in them using the 
application. 14.7% of the respondents were neutral, 
indicating that they may or may not have found data 
bundles to be expensive.  

The results obtained do not correspond to Nhlapo’s [32] 
and Mohapi’s  [33] positions. Mobile data in South Africa 
remains one of the most expensive when benchmarked 
against other countries [32] [33].  

The requirement of a Mobile Device 
Table 3 showed that 12.2% (6.1%+6.1%) of the 

respondents own a mobile device that does not meet the 
requirements of the MyUKZN application, while 78.3% 
(60.9%+17.4%) of the respondents own mobile devices 
that do meet the requirements of the MyUKZN application. 
9.5% of the respondents were neutral, indicating that they 
may or may not own a mobile device that meets the 
requirements of the MyUKZN application. 

This result supports Fedena’s [29] and Sullyman’s [30] 
findings. The present era is technologically advanced, and 
the majority of students own smartphone devices [29]. 
Furthermore, most millennials communicate digitally more 

than they do personally [30]. Through the advancement in 
technology, the majority of students own a smartphone 
device that complies with the requirement of any mobile 
application.  

Facilitating Conditions 
Research objective 4 explored the facilitating 

conditions of the application as perceived by the students. 
Respondents were asked if they had access to the internet 
in lecture rooms and whether connectivity was fast and 
reliable enough for easy use of the application. The results 
obtained are displayed in Table 4 and the diagrammatical 
representation of the results is shown in Fig. 5. 
 

Table 13. Facilitating Conditions of the MyUKZN Application 

 

 
Fig. 9. Facilitating Conditions of the MyUKZN Application 

Internet Access in Lecture Rooms  
Table 4 displayed that 77.2% (23.6%+53.6%) of the 

respondents agreed that they have access to the internet in 
lecture rooms and that connectivity is fast and reliable, 
while 9.2% (5.5%+3.7%) of the respondents postulated that 
they have no access to the internet in lecture rooms and that 
connectivity is not fast and reliable. 13.6% of the 
respondents were neutral, indicating that they may or may 
not have access to the internet in lecture rooms and that 
connectivity may or may not be fast and reliable.  

The result supports arguments made by Missailkos 
[34], Venkatesh, Morris, Davis, and Davis [8], Harsono and 
Suryana [35], and Kurniawan [36]. Advancements in 
technology have a substantial impact on societies and 
economies around the world [34]. UKZN provides its 
students with access to free internet. The progression of 
internet users around the globe has grown year after year 
[35] and among these are young people aged between 15 to 
35 years [36]. Universities are continually trying to keep up 
with the demand by improving their connectivity 
infrastructure. 

Ease of Use 
Table 4 revealed that 70% (28.1%+41.9%) of the 

respondents found the MyUKZN application easy to use, 
while 9.8% (5.5%+4.3%) of the respondents found the 
application challenging. 20.2% of the respondents were 



 

neutral, indicating that they may or may not have found the 
application easy to use.  

The result concurs with the discoveries made by 
Agarwal and Prasad [37], and Davies, Bagozzi, and 
Warshaw [20]. The use of technology is likely to increase 
as complexity decreases, and users generally prefer 
effective technology. 

Social Influence 
Research objective 5 established the role of social 

media influence on the use of the application. Respondents 
were asked if the influences from their lecturers and 
classmates influenced their use towards the use of the 
application. They were further asked if the application 
improves their status or image among other students. The 
results attained is demonstrated in Table 5 and Fig. 6 
represents a graphical view of the results obtained. 
 

Table 14. Social Influence of the MyUKZN Application 

 

 
Fig. 10. Social Influence of the MyUKZN Application 

Lecturers  
Table 5 discovered that 38.2% (18.3%+19.9%) of the 

respondents agreed that their lecturers influence their 
choice to adopt the MyUKZN application, while 26% 
(13.8%+12.2%) of the respondents disagreed that their 
lecturers influence their decision to adopt the MyUKZN 
application. 35.8% of the respondents were neutral, 
indicating that their lecturers may or may not affect their 
choice to adopt the MyUKZN application.  

The result concurs with the findings presented by 
Rogers [16], and Hall, Hord, Huling-Austin, and 
Rutherford [38]. Adoption of technology is inherently 
social as it is influenced by peer and organizational 
pressure as well as societal standards [16]. However, 
through these social interactions, the technology adoption 
process can be transformed [38]. 

Classmates  
Table 5 suggested that 54.1% (27.2%+26.9%) of the 

respondents agreed that their classmates influence their 
choice to adopt the MyUKZN application, while 20.2% 
(11.9%+8.3%) of the respondents disagreed that their 
classmates influence their decision to adopt the MyUKZN 
application. 25.7% of the respondents were neutral, 
indicating that their classmates may or may not have 

influenced their choice to adopt the MyUKZN application. 
This result is consistent with Venkatesh et al., [8] and 

Attuquayefio [23] findings. Social influence is the direct 
predictor of behavioural intent to use a technology [8]. 
Students’ superiors, faculties, and peers may have a direct 
impact on their overall intention to use ICT, provided it is 
for learning [23]. 

Status  
Table 5 revealed that 33.9% (14.1%+19.8%) of the 

respondents agreed that using the application is a status 
symbol at UKZN, while 31.2% (19.0%+12.2%) of the 
respondents disagreed that using the application is a status 
symbol at UKZN. 34.9% of the respondents were neutral, 
indicating that they may or may not have found using the 
MyUKZN application to be a status symbol at UKZN.   

The result somewhat concurs with the discoveries made 
by Venkatesh, Morris, Davis, and Davis [8]. Social 
influence includes taking into account the person’s 
perception of others’ opinions, the subjective culture of his 
or her reference group, and specific interpersonal 
agreements with others, as well as the degree to which the 
use of an innovation is considered to improve an 
individuals’image or status of one’s social system [8]. 

Image/Prestige  
Table 5 revealed that 29.1% (15.3%+13.8%) of the 

respondents found that using the MyUKZN application 
improves their prestige/image amongst other students at 
UKZN, whilst 43.1% (28.1%+15.0%) of the respondents 
disagreed and found that using the application did not 
improve their prestige/image amongst other students. 
27.8% of the respondents were neutral, indicating that they 
may or may not have found the application to enhance their 
prestige/image amongst other students.  

This result does not correspond with the conclusions 
presented by Venkatesh, Morris, Davis, and Davis [8]. The 
behaviour of an individual is influenced by how he 
considers others will view him because of the technology 
used [8]. 

Recommendations and Conclusion 
The main research objective of the study was to explore 

the adoption of the MyUKZN app by the 2018 first-year 
students. The results obtained verify the adoption of the 
application. The students found the application connected 
and felt that the application was efficient in that data 
retrieval was seamless. The graphical user interface of 
educational applications have majorly impacted students, 
and through this, applications of the future need to improve 
on incorporating offline application development. This will 
prove to be beneficial for students who come from rural or 
disadvantaged backgrounds. Additionally, educational 
applications need to focus more on student requirement and 
develop systems that improve the overall university’s 
management of teaching and learning services. 
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Abstract - The study was carried out in selected 
manufacturing industries in two cities in Zimbabwe with the 
objective of determining current developments in supply 
chain and at the same time to establish the impact of these 
developments on organizational performance. We gave a 
hypothesis that modern supply trends have an impact on 
organizational performance. The research used both 
qualitative and quantitative approaches which is sometimes 
called mixed method. Literature was reviewed and six 
constructs were chosen as current trends supply chain. It is 
noteworthy that there is limited literature in this area. A 
questionnaire was distributed to sixty managers and sixty-two 
percent responded. Cronbach Alpha was used to test the 
validity of the constructs and items and produced an R2 value 
of 0.876 which is high. The chosen constructs had high mean 
values suggesting that respondents agreed that the chosen 
constructs were current trends in supply chain.  We 
recommend that research be carried out in other industries 
besides manufacturing.   

Key words: Supply Chain, Supply Chain Management, 
Competitive advantage. 

 

Introduction 
Incipient developments in supply chain management have 
posed a new challenge to chief companies constraining 
them to restructure their trade and procurement initiatives. 
Companies have had to revisit their approach to gaining 
competitive advantage by re-looking at the latest and 
beneficial development in supply chain. The need to think 
and reshape marketing and procurement strategies by these 
companies was brought about by the pressure to continue 
gaining competitive advantage [1].There has been a shift in 
the global competition which has forced companies to 
change the way they do business and  to choose from a wide 
variety of options available for them to survive. It is 
imperative that firms appraise and advance their systems 
and adopt the prevalent international work processes in 
procurement and distribution systems [1]. Globalisation 
and pressure to remain competitive is forcing companies to 
respond quickly to customer demand because the customer 
is in greater need of value for money. This inherently 
requires suitable market tactics which are offered by robust 

supply chain structures. Technology has of late been 
upgraded resulting in improved product quality, but that 
has however subsequently reduced the product life cycle. 
This phenomenon has forced the industry and research 
institution to continuously seek for ways to improve the 
supply chain. Decreasing profits, globalization and 
hastening novelty progressions are compelling companies 
to change from old-fashioned supply chains to adaptive 
supply chain networks that would have the ability to 
respond to the changing business environments [1].  
Research has shown that value addition to customers can 
be achieved significantly by integrating operations and 
processes of companies internally and externally [5].  This 
approach is sometimes referred to as upstream and 
downstream integration.  Reference [6] reiterate that these 
days companies no longer compete, but it is supply chains 
that compete, in order to gain competitive advantage. 
Competitive advantage will be gained and maintained if 
partners in the chain understand and support the objective 
of supplying products or services to the end customer. In 
other words there has to be a seamless flow of products 
through the chain. 

Literature Review 
The literature was reviewed and the most glaring constructs 
of supply chain trends were picked. For instance, [2] 
suggest the following innovations in supply chain: vendor 
management inventory (VMI) in which the  buyer gives the 
seller information about the product procured and then the 
seller takes full responsibility of maintaining the agreed 
stock levels; collaborative planning, a business approach in 
which stakeholders engage in a process of making 
decisions collectively respecting the positions of all 
partners; forecasting and replenishment (CPFR), is a 
concept targeting enhancing supply chain integration 
through supporting and assisting joint practices as well as 
seeking cooperative management of inventory through 
joint visibility and replenishment of stocks in the supply 
chain; cross docking, a logistics concept in which an 
inbound semi-trailer or railroad car is loaded directly into 
an outbound truck or railroad car with little or no storage in 
between; radio frequency identification (RFID), is a form 
of wireless communication that incorporates the use of 
electromagnetic or electrostatic coupling in the radio 
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frequency portion of the electromagnetic spectrum to 
uniquely identify an object, animal or person; and advanced 
planning and scheduling (APS), refers to a manufacturing 
management process by which raw materials and 
production capacity are allocated  optimally to meet 
demand.    

Trends in Supply Chain Management 

As companies use their SC increasingly to compete and 
gain market share, spending and activity in this area are 
notably on the upswing [7]. Technology and process 
upgrades at forward-thinking companies clearly show that 
SC excellence is more widely accepted as an element of 
overall business strategy and  that increasing value to 
customers is not just management’s, but everyone’s 
business.  

Demand Planning 

The improvement in producing goods and services has seen 
a large number of firms migrating from focusing efforts on 
plant-level production planning and are embracing a pull 
approach to demand to as to reduce waste and become more 
efficient [10]. The concept of demand planning is about a 
firm rationalizing what it can best produce, sell and deliver 
and align the distribution team with the same attitude in 
order to adopt a pull approach. The model is important to 
companies as it helps them come up with customer centric 
attitude without sacrificing operational efficiency. 
Customer-centric model to planning can improve demand 
planning and management initiatives greatly, and helps 
overall costs and customer service efforts [1]. The use of 
advanced demand planning systems and the correct 
approaches to demand planning may reveal data and at the 
same time highlight trends buried in companies’ 
information systems. It is important to have those affected 
directly and indirectly by the demand plan consent to it 
before it is implemented. When partners in the chain share 
and discuss information related to the behavior of 
customers such as preferred taste, quality and delivery 
times, means and ways of improving these demands will be 
developed so as to improve product and service delivery.  

Globalisation 

Companies have been attracted to go global because of a 
number of reasons. Firstly market factors have compelled 
firms to go global as a result of convergence of customer 
needs and at the same time these firms have also become 
global customers (the procure and manufacture across the 
globe). Secondly, cost factors have forced firms to go 
global in pursuit of reducing these costs through enjoying 
economies of scale, finding ways of sourcing efficiently 
and reducing costs associated with product development. 
The third reason why firm trade globally is because 
governments have created incentives for firms to go global 
through policies that encourage trade such as trade blocs, 
and harmonization of technical standards. Competitive 
forces have also forced  firms to go global so that they can 
survive, and, last but not least, also because of 
technological factors such as the formation of virtual 

organization, electronic data interchange (EDI) and faster 
communication [5].   

Strategic issues that might arise from a well formulated 
network design: 

• Firms are tasked with making decisions as to the 
location of facilities in the supply chain, and  

• decisions about the number of facilities the firm 
has and the capabilities it has. 

• The capacity of the facilities to meet demand.  
• The type and mixture of products and services 

they should handle. 
• The manufacturing and distribution circle from 

which they source. 
• The contract packers or contract manufacturers 

the firm must be use. 
• How firms may achieve operations synergies 

through integrating acquisitions.  

Increased competition and price pressures 

Traditionally, companies would differentiate their products 
from their competitors by pricing their products differently, 
having differentiated product features and brand 
differentiation [1]. The battle is still on as a result of latest 
development such as globalization, and companies need to 
continue differentiating their products form competitors’ 
products. One approach of doing this is by revisiting the 
cost base and reducing these costs which in turn can enable 
these companies to sell their products at reduced prices 
compared to competitors’ offers. They can seek ways of 
creating value in their offering so as to generate repeat 
business and to remain competitive. By offering after sales 
services, companies can create more value for their 
products so as to attract the ever changing needs of the 
customer.  

Enhancements on costs can be attained by:  

• Demand planning as this approach emphasizes on 
customers initiating the process  

• Taking a better look at transportation and 
distribution organization 

• Improved product lifecycle management 
• Improved strategic sourcing and procurement. 

Companies can differentiate their offerings through: 

• Arrangements where the seller bears the risk for 
stocks (VMI) 

• Radio frequency identification (RFID) 
• Improved product packages and labels (aesthetics) 
• Drop shipping 
• Cooperation and partnerships with supply chain 

partners 

Outsourcing 

Outsourcing is an arrangement in which work that was 
previously executed within a company is given to an 
outsider for reasons which might include; concentrating on 
a company’s core competencies, giving to an expert and the 



 

need to enjoy economies of scale. Areas which have 
dominated outsourcing strategies are information 
technology, cleaning, security, product distribution and 
catering services. Benefits of outsourcing include gaining 
access to latest technology, gaining access to innovations 
and improved productivity.  

Companies need to be aware that outsourcing has its own 
shortfalls such as loss of managerial control and loss of 
business knowledge to the contractor before the company 
realizes it. It therefore follows that the right approaches 
have to be put in place so as to reduce the risks associated 
with outsourcing.   

The checks and balances of state-of-the-art outsourced 
supply chains, in their totality or merely as a constituent 
depend profoundly on: 

a) Superior supply chain network design   
b) Inclusion of that outsource partner in the 

information chain 
c) Regulator instruments so as to proactively monitor 

the different parts of the supply chain, 
d) Information systems to connect and coordinate the 

supply chain as seamlessly as possible and allow 
visibility between the partners. 
 

Reduced and more complex PLC 

The development of new products has reached an alarming 
and rapid stage to such a magnitude that companies are 
forced to think of methods of minimizing duplication of 
their product offerings [1]. The rapid development of 
products has been necessitated by technological 
developments. A correct approach to the management 
product life cycle has a benefit of identifying products that 
have similar operational sequences, parts or materials 
which can then assist and minimize the risks associated 
with product write-offs. In addition, the time taken from 
product development to product launch will be greatly 
reduced. This also safeguards management of certain 
products aimed at detailed markets [1].  

Teamwork among SC partners 

The aim of collaboration among supply chain partners is to 
enhance visibility and to create value. Visibility will make 
it possible for managers to make informed decisions, to 
respond swiftly to demand, and reduce costs associated 
with bringing goods or services to the final consumer. It is 
important to have value chain structures which are aimed 
at giving key partners in the value chain the correct 
information which enables them to make critical business 
decisions. Teamwork among supply chain partners dispels 
the myth around the ‘silo’ mentality as partners share 
information.  

Measuring Purchasing Performance: Four Key Areas 

i. Price/cost dimension 
ii. Product/quality dimension 

iii. A logistical dimension 
iv. An organisational dimension 

Purchasing Price or cost dimension 

This dimension refers to the relationship between standard 
and actual prices paid for materials and services [4]. 
Reduction of prices and control of prices are two 
approaches which must be differentiated. Reduction of 
prices begins with identifying and assessing opportunities 
in production processes including procuring raw materials 
at cost effective prices on a continuous basis. This may 
achieved by searching for new and reliable suppliers or 
substitute materials, value analysis, and synchronization of 
procurement needs within the business entity. Price and 
cost control refers to the continuous monitoring and 
evaluation of prices and price increases as they are charged 
by suppliers.  

Purchasing product or quality dimension 

The responsibility of the procurement department 
regarding the quality of procured materials should not be 
defined too narrowly. There has to be a difference between 
the procurement’s contribution to total quality control and 
its involvement in a new product development. The latter 
refers to the procurement department’s contribution to 
product innovation sometimes referred to as Early Buyer 
Involvement (EBI). This can be measured by the number of 
technical changes to orders and the initial sampling reject 
rate. Measures of these activities will indicate why new 
product development projects are getting out of control 
both in terms of costs and time to market. 

When specifications have been discussed and agreed upon 
with the help of technical experts such as engineers, it then 
becomes the procurement department’s mandate to ensure 
that goods ordered are delivered according to the 
company’s specifications [4]. Parameters will be used such 
as reject rate on incoming goods, line rejects, number of 
approved suppliers, number of certified suppliers, number 
of reject reports, number of supplier quality agreements, 
and the number of ISO certified supplier. These measures 
indicate to what extent the company is able to secure a 
faultless incoming materials stream from suppliers. 

Purchasing logistics dimension. 

This includes the following major activities: 

i. Control of the timely and accurate handling of 
purchasing requisitions. Measures used here are 
average purchasing administration lead-time, 
number of orders used, orders back-log. Important 
measures to improve performance in this area are 
electronic ordering systems, introducing e-
commerce solutions to internal customers and 
suppliers and EDI.  

ii. Control of timely delivery by supplier. Measures 
which can be used here are supplier delivery 
reliability, materials shortages, over and under 
delivery, and the number of JIT deliveries. 

iii. Control of quantities delivered. This is a two-way 
fold: products delivered over and above the 
ordered quantities mean that the financial 
resources of the organization will have to be 
committed towards payment of such. On the other 



 

hand, less quantities of products delivered by 
suppliers would mean disruption of production 
plans and paying idle time among other costs. 

Vendor Management Inventory (VMI) 

This approach to inventory management gives the vendor 
the responsibility of monitoring and replenishing stocks as 
well as taking risks associated with the inventory even 
though the inventory might be in the premises of the user 
company. The responsibility of the buying company in that 
relationship is to provide required information to the 
vendor to enable the vendor to take appropriate action [7]. 
Such arrangements are appropriate where the buying 
company does not have sufficient money to procure large 
volumes of inventory but the vendor sees an opportunity to 
develop the customer. It is sometimes known as quick 
response inventory system (QRIS) and helps reduce lead-
time as well as to eliminate the vendor recording error. 

Collaborative Planning Forecasting and Replenishment 
(CPFR) 

Collaborative Planning Forecasting and Replenishment is 
defined as a collaboration where two or more parties in the 
supply chain jointly plan a number of promotional activities 
and work on synchronized forecasts, on the basis of which 
production and replenishment processes are determined. 
This concept was first introduced in 1995 in connection 
with a pilot project between Wal-Mart, Wasner-Lambert, 
Benchmarking partners, SAP and Manugistics. The 
objective of this approach is to align supply and demand 
through a better approach to trading partners and data 
interchange exception based management as well as 
structured collaborative in order to eliminate issues and 
constraints in fulfilling consumer expectations. It begins 
with agreement between trading partners to share 
information with each other and to collaborate on planning 
with the ultimate goal of delivering products based on true 
market demand. 

Cross Docking 

This refers to a practice in logistics of unloading materials 
from an incoming semi-trailer, truck, or rail car and loading 
this material directly into outbound trucks, trailers or rail 
cars, with little or no storage between them [2].  It is a 
system in which vendors ship merchandise to a distribution 
centre in pre-packed quantities required by each store. It 
avoids the need to store and prepare order replenishment as 
well as reduce handling of materials. 

Radio Frequency Identification (RFID) 

It is a technology that uses communication via 
electromagnetic waves to exchange data between a 
terminal and an object such as a product, an animal, or a 
person for the purpose of identification and tracking. It is a 
device that contains a chip and an antenna which can be 
physically inserted or stuck to a product. The tagging of the 
chip enables companies to identify and track goods at 
various levels in a distribution chain. 

 

Advanced Planning and Scheduling 

This is referred to as APS and Advanced Manufacturing. It 
refers to a manufacturing management process by which 
raw materials and production capacity are optimally 
allocated to meet the demand. It is well suited to 
environments where simpler planning methods cannot 
adequately address complex trade-offs between competing 
priorities.  

Twenty First Century Drivers of SC Innovation 

Internationalization 

Recent developments have shown that companies are now 
sourcing their raw materials and services on the global 
market and have gone further to sell their finished products 
and services to international markets. Supply chains have 
been turned into international (where goods are bought 
internationally but produced locally or from the country of 
origin of the company) or even global in complexion 
(where facilities are established in different parts of the 
world) thus procuring and selling from those different 
nations.   

Vertical Integration 

Companies have resorted to outsourcing non-core activities 
to their businesses so that they can create more time to 
concentrate on their core activities.  

Complexity 

Products and services have become more complex with 
their development mirroring the rapid rate of technological 
development that has been a feature of recent years. 
International markets are becoming more complex as well 
as business environments in which companies operate. 
Technological developments have also resulted in the 
development of quite sophisticated and relatively complex 
supply chain planning and execution systems. 

Customer  

In recent years, consumers have been exposed to alternative 
products and services thereby widening their choice and 
making their demands become more complicated. For 
instance the demand for quality products has gone up as a 
result of ability to compare different products and services 
offered by different companies. In the process, the same 
customers have also become conscious of costs and are 
demanding reasonable prices. 

Competition 

Companies no longer compete, but rather supply chains. In 
order to survive, firms have to establish strong and reliable 
supply chains which are able to respond quickly to the 
demands of the end user (customer) at the least cost 
possible. 

The role of Information Technology in supporting these 
developments 

As supply networks have become more complex, the need 
for greater improved SC technology solutions has become 



 

critical. ERP and best-of-breed supply chain management 
solution providers have made significant investments in 
developing solutions to address the needs of manufacturing 
and distribution companies in areas such as: 

• Network and Inventory optimization 
• Product lifecycle management 
• Sales and operations planning 
• Manufacturing optimization 
• Logistics optimization 
• RFID 
• Procurement 
• Business acumen  

Methodology 
Questionnaire Design 

We surveyed literature to identify valid measures for 
constructs and adapted extent items. The content validity of 
the constructs used in this research was established through 
a search of literature, careful synthesis and the critical 
evaluation of existing constructs and an iterative construct 
review by experts [8] Items were submitted to 
academicians and business executives in the supply chain 
field for review and pilot tested on ten randomly selected 
individuals. This was to enable modification and error 
detection in the wording of the questionnaire.  Irrelevant 
and confusing items were then deleted and removed from 
the instrument. The team used to perfect the instrument was 
not used in the final research.  

The research used the mixed research approach in order to 
solicit for information from the interviewees. A four point 
Likert scale (1=strongly disagree, 2=disagree, 3=agree and 
4=strongly agree) was employed with the neutral factor 
being removed because the study sought to ask people who 
were in supply chain and knew the developments.  

Data collection 

A mail survey was used to solicit for research data. 
Respondents were supply chain executives, operations 
managers, procurement managers and procurement 
officers. The target population was from Harare and 
Chinhoyi, two cities in Zimbabwe and 60 questionnaires 
were distributed. Forty questionnaires were returned and 37 
were usable representing 62%. Gathered data was initially 
sorted and then loaded onto Statistical Package for Social 
Sciences (SPSS) version 23.  

Results, Analysis and Discussion 

 Reliability of the instrument 

 
Table 15: Cronbach Alpha test for reliability 

Reliability Statistics 

Cronbach's Alpha N of Items 

.876 46 

 
 

To determine the reliability of the questionnaire, Crobach’s 
Alpha coefficient test was done as shown in Table 5 above. 
The test revealed a coefficient value of 0.876. References 
[51] assert that generally reliabilities are considered poor if 
they fall below 0.60, those in the range of 0.70 are 
acceptable, while those over 0.80 are good (indicate a high 
degree of internal consistence).   

 

 

Data were analysed using descriptive statistics first among 
the trends reviewed in literature. 

Table 16: Descriptive statistics of supply chain trends 

 
Descriptive Statistics 

 
N Minimum Maximum Mean 

Std. 
Deviation Variance Kurtosis 

 
Statistic Statistic Statistic Statistic Statistic Statistic Statistic 

Std. 
Error 

DmdPlanning 
37 1.00 4.00 3.3784 .79412 .631 2.571 .759 

Globalisation 
37 1.00 4.00 3.4595 .69100 .477 2.995 .759 

Competition 
37 1.00 4.00 3.4865 .65071 .423 4.149 .759 

Outsourcing 
37 2.00 4.00 3.3784 .68115 .464 -.609 .759 

ShortPLC 
37 1.00 4.00 3.1081 .80911 .655 -.316 .759 

Collaboration 
37 1.00 4.00 3.3243 .85160 .725 1.207 .759 

Valid N 
(listwise) 37 

       

 
 

Results showed that all the means of the current supply 
chain trends are high with competition having the highest 
mean (3.4865),  followed by globalization (3.4595) and 
short product life cycles having the smallest mean (3.1081). 
Individual standard deviations were high indicating that 
these are common trends in the supply chain.  Collaboration 
had the highest standard deviation (0.8516) suggesting that 
practitioners interviewed tended to differ in their popularity 
as a modern trend in supply chain. Competition had the 
smallest standard deviation (0.6507) suggesting that the 
practice was now common in the supply chain.  

Table 17: Regression analysis 

Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 
1 .725a .525 .430 3.33765 

a. Predictors: (Constant), Collaboration, ShortPLC, Competition, 
Outsourcing, Globalisation, DmdPlanning 

 

The supply chain dimensions were regressed and produced 
an R2 value of 0.525 implying that the relationship among 
these dimensions is explained by 52 percent of the variables 
which is a favourable result, above fifty percent.  



 

Table 18: Correlations among SC dimensions 

Correlations 

  
DmdPlanning Globalisation Competition Outsourcing ShortPLC Collaboration 

DmdPlanning Pearson 
Correlation 1 .383* .494** .190 -.195 .306 

Globalisation Pearson 
Correlation .383* 1 .478** -.026 -.042 .259 

Competition Pearson 
Correlation 

.494** .478** 1 .137 -.103 -.142 

Outsourcing Pearson 
Correlation 

.190 -.026 .137 1 .226 .261 

ShortPLC Pearson 
Correlation 

-.195 -.042 -.103 .226 1 .028 

Collaboration Pearson 
Correlation 

.306 .259 -.142 .261 .028 1 

N 37 37 37 37 37 37 

*. Correlation is significant at the 0.05 level (2-tailed).     

**. Correlation is significant at the 0.01 level (2-tailed).     

Measures of supply chain dimensions were correlated and 
results showed that demand planning and globalization 
correlated at a strength of 38% (0.383), demand planning 
and competition correlated at a strength of 49% (0.494), 
competition and globalization correlated at 47% (0.478) 
and we are 90% confident that they are all supply chain 
trends. The other dimensions showed either weak 
correlations, for example, demand planning and 
outsourcing (0.190) or negative correlations, globalization 
and short product life cycles (-0.195)   

 
Conclusions and Recommendations 

We therefore conclude that the chosen constructs namely, 
demand planning, globalization, increased competition and 
prices pressures, outsourcing, shortened and more complex 
product life cycles, and collaboration between supply chain 
stakeholders were current and made the supply chain 
effective. However the correlations among some constructs 
were weak, suggesting they might not have been popular in 
some companies. We therefore recommend that more 
research be carried out in other sectors using the same 
constructs and even in the manufacturing sector, but using 
a different set of constructs.   
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Abstract—“The biggest challenges and problems in life that 
our students will face won’t be solved by an app. But the way 
they learn to think while they use emerging technologies can 
help them find solutions” [1]. These emerging technologies have 
significantly transformed human interactions and the way in 
which learners interact with each other and use technological 
devices. Some learners use computer technology for 
entertainment, such as streaming websites, whereas others use 
them to learn. Equally, the Fourth Industrial Revolution (4thIR) 
poses threats to the traditional job market but also presents 
opportunities through the creation of programming-related jobs 
for the replacement machines. This raises the need for the 
population to develop new skills to successfully participate in a 
technology-driven world. Research shows the effectiveness of 
using Scratch as an educational tool to teach primary school 
learners to code; however, limited evidence exists of Scratch 
research conducted in low-resource primary schools in South 
Africa. Therefore, this paper firstly presents literature findings 
on the use of Scratch to teach learners basic programming 
concepts; secondly, it reports on practical work conducted with 
primary school learners over a three months' period to 
introduce them to coding; and thirdly, it presents findings from 
projects the learners completed and concludes by providing 
recommendations to introduce coding to under-resourced 
schools. 

Keywords—Computational Thinking, Digital Divide, Dr. 
Scratch, Fourth Industrial Revolution, Coding, Abstraction 

Introduction 
Learners are expected and taught to read and write, but not all 
end up as writers; they are taught mathematics but do not all 
end up as mathematicians [13]. They are taught social and 
natural sciences, but not all become doctors or astronomers. 
Learners are taught various subjects at school, which expose 
them to various career paths and expand their knowledge 
about their world. Each subject contributes to the holistic 
development of learners and may shape their worldview as 
they learn. Teaching learners to code ought to be treated in 
the same way.  
To teach learners to code can be likened to teaching them to 
think in a different language, to tackle problems differently, 
and to look at life and the way things work differently [1]. 
This 21st-century generation is surrounded by computers, 
smartphones, tablets and other technology devices, which 
have resulted in Digital Natives. They are a generation of 
learners and familiar with technology at the beginning of their 
schooling career [11]. From a young age, today’s learners 
possess an elementary knowledge of computers or 
technological devices [18].  

The majority of learners in urban areas are exposed to a 
smartphone when they start school, which exposes them to 
technology. However, this is not always true for some 
learners in rural and township schools, who do not have 
access to computer technologies at school nor at home. The 
result is that when some students are introduced to 
programming at universities, it is often done as a means to an 
end and to produce career programmers. It becomes an 
experience many students often meet with anxieties, which 
results in high dropout rates at universities [18].  
Programming as a 21st-century skill also has added benefits, 
as it promotes problem-solving skills, algorithmic thinking, 
debugging (finding faults and fixing the code) and other 
skills. However, low-resource schools seldom offer coding 
lessons to their learners, due to factors, such as a lack of 
trained teachers and computing equipment, limited or no 
internet access and electricity and other IT readiness factors. 
Learners, therefore, miss out on acquiring and developing 
basic coding skills, that could help them evolve, respond and 
adapt to different situations and enhance critical thinking and 
problem-solving skills, through learning to code.  

To exploit the gains of computer technologies, it is 
necessary for learners in under-resourced schools to be 
introduced to computers and coding at an early age. However, 
due to the perceived difficulty of programming-related 
subjects (IT in South African high schools), many students do 
not consider taking Computer Science or courses in 
Information Technology at university [4].  

Many learners in under-resourced schools usually do not 
enrol in IT when they reach high school.  Therefore, they miss 
out on digital skills that could prepare them not only for their 
future careers but also expose them to problem-solving and 
research potential. This is often due to an existing digital 
divide, which is defined as the uneven diffusion to access to 
ICT. This results in social, economic and political 
consequences [15].  

To bridge the existing digital divide, the South African 
government, together with various stakeholders, such as the 
Department of Education (DoE), embarked on a large-scale 
technology rollout in rural and township schools. The result 
of this rollout was a ‘technology dump', whereby technology 
devices were supplied without adequate training and support 
for the benefiting schools. 

Consequently, at various places in the province (Eastern 
Cape Province), the computers were not used for their 



 

intended purpose. A report by the Mail & Guardian revealed 
that foundation phase teachers in rural Eastern Cape had 
received laptops, which they were not trained to use [6]. At 
other township schools, which the primary researcher visited, 
computer labs became white elephants with computers and 
tablets, but without a teacher to teach. This and other reported 
cases reveal that numerous educators at the recipient schools 
did not receive formal computer training and, therefore, could 
not provide computer training to learners.  

At the schools with working computer labs in the 
townships, the computers are often used for word processing 
applications and not to teach programming or other digital 
skills to learners. To address this, learners must be introduced 
to computers and programming early in the primary school, 
to give them enough time to learn programming concepts and 
to begin developing logical thinking and problem-solving 
skills [18].  

The literature identifies various tools that can be used to 
introduce learners to programming. However, this research 
study selected Scratch Offline as appropriate to meet the 
criteria for the schools and requirements for novice 
programmers. This research also aims to report on work done 
with primary school learners introducing them to coding. 

Scratch 
Introduction to coding for learners 
Scratch is a visual programming language designed to allow 
learners to design and program their own games, animations 
and stories with the emphasis on problem-solving [7]. 
Learning takes place by exploration as the learner attempts 
various ways to solve a problem. The learners learn to think 
algorithmically and at the same time debug problems they 
encounter. A Scratch algorithm is created by joining blocks 
called Scripts to execute instructions on a character called a 
Sprite [10]. The Scripts control the motion, colour, sensor and 
sound [8].  
The Scripts make for more straightforward programming to 
eliminate the necessity of prior programming knowledge 
[16]. One of the goals of Scratch is to make programming a 
tool to develop other skills and improve learning in other 
disciplines [13]. As the learners create Scratch projects, their 
problem-solving and computational thinking abilities are 
enhanced and, at the same time, they learn mathematical 
concepts [2]. Scratch can help students think creatively, 
engage in collaborative work and reason out problems, which 
are required skills for the 21st century and is a useful tool that 
can be used to improve learning outcomes and to motivate 
learners [5] [13].  
Students can collaborate or work individually to create 
interactive stories that come to ‘life' at a click of a button. The 
added advantage to Scratch when compared to traditional 
programming languages is the absence of syntax errors 
(errors to the programming language grammar, for example, 
a missing semi-colon at the end of a line). These errors could 
potentially discourage learners that lack the capacity and 
patience to debug errors. Another added benefit to Scratch is 
its online community, which consists of millions of users.  
This is a place where learners can upload their projects and 
download other people’s projects and tinker them. The 

algorithms in Scratch always execute albeit at times with 
unintended results. 

Method 
To conduct this study, lessons were organised at a local 
school on Wednesdays for one-hour periods. The lessons 
started with an introduction to the computer peripherals to 
acquaint the learners in using the mouse and keyboard. Since 
Scratch utilises drag-and-drop extensively, it was imperative 
that the learners know the way to use the mouse. 
Subsequently, the learners were introduced to Scratch 
Algorithms, such as inserting a background and a new Sprite, 
changing the Sprite's size, saving and retrieving projects. In 
this initial phase, the intention was to make the learners 
comfortable with using a computer and familiarising them 
with the Scratch interface.  

Objectives 
The primary objective of the study is to analyse the benefits 
and possibilities of coding with a visual programming 
language through project-based activities in primary 
education. The specific objectives are: 

• To develop a practical guide for the introduction of 
coding in under-resourced schools; 

• To examine the learning of basic programming 
concepts, taking place when creating algorithms in 
Scratch; 

• To propose recommendations to introduce learners 
to coding in under-resourced primary schools 
without a trained computer teacher. 

Research population 
This study was conducted with 151 primary school learners 
in Grades 6 and 7 between the ages of 10 and 13, without 
previous exposure to computers or coding. The target school 
is a primary school in South Africa’s Eastern Cape Province 
in Port Elizabeth. The learners were separated into three 
Grade 6 and three Grade 7 classes with 75 and 76 learners 
respectively. There were 85 girls and 66 boys.  
The lessons were conducted during school hours as an extra-
curricular intervention. Coding was taught through Scratch 
programming for one-hour lessons per week for 13 weeks. 
The learners at the school have varying socio-economic 
backgrounds, some come from single-parent families, 
whereas others are from homes with both parents; others live 
with grandparents and some with relatives.  
Some learners have members of their families that are 
gangsters, and some have learning difficulties. These factors 
provide a level of complexity to the nature of the classroom. 
The principal researcher facilitated the lessons, and for each 
lesson, a teacher was present; however, the teacher was not 
part of teaching and learning. This research did not consider 
the effect of Scratch on the teacher’s learning experience. 

School background 
The school is a non-fee-paying one and enrols learners from 
the Northern Areas and neighbouring townships. The school 
has a computer lab with 21 computers with earphones. Before 
starting the project, the primary researcher installed Scratch-
2 Offline on the computers to have them ready for the 
learners. Before this study, the learners did not have access to 



 

a computer lab. While the school administration is connected 
to the internet, the computers in the computer lab do not have 
internet access, and the school does not have a computer 
teacher. 
Some of the learners in two of the classes had to share a 
computer, due to the limited number of computers. The 
school, such as other underprivileged and under-resourced 
schools, also has overpopulated classrooms, limited 
professional teacher development, inadequate resources and 
a lack of a conducive teaching and learning environment, 
among other issues. These result in underdeveloped students 
with high levels of student drop out, with most of these 
learners susceptible to joining gangs in their communities. It 
is especially true in the Northern Areas of Port Elizabeth. 

Data collection and sampling 
Dr. Scratch is an analytical tool used to evaluate 
computational areas in Scratch projects [9]. Feedback is 
provided on abstraction, logical thinking, synchronisation, 
parallelisation, flow control, user interactivity and data 
representation. After 13 sessions of coding in Scratch, the 
learners created their own unsupervised projects in Scratch. 
At the end of the session, the projects were collected 
according to the level of completion as expressed by the 
learners.  
Projects that did not have any code in them or those that did 
not have the Hat block to initialise the code were not 
collected.  Convenience sampling was used as a collection 
method. It is a non-random technique, where members of the 
target population are selected according to criteria, such as 
accessibility, geographical proximity, availability at a given 
time or willingness to participate [3]. Altogether, 31 projects 
were selected. In one Grade 6 class, no learner had completed 
a project that could be used, and in another, only two projects 
were collected.  
Table 1 is a tool that measures competence levels in 
computational thinking [9]. It measures several concepts used 
by the learners in their Scratch projects. The collected 
projects were uploaded to Dr. Scratch website to analyse the 
various elements on the first column. The results are shared 
in section 4. 

Table 19: Competence level of each computational thinking concept 
(Adapted from Moreno-Leon, Roles and Gonzalez) 

Program
ming 
Concept 

Competence Level 

Basic (1 Point) Developing (2 
Points) 

Proficiency (3 
Points) 

Abstracti
on and 
Problem 
Decompo
sition 

More than one 
script and more 
than one sprite 

Definition of 
blocks Use of clones 

Parallelis
m 

Two scripts on 
a green flag 
 

Two scripts on 
the key 
pressed, two 
scripts on sprite 
clicked on the 
same sprite 

Two scripts on 
when I receive the 
message, create 
the clone, two 
scripts when %s is 
> %s, two scripts 
on when backdrop 
change to 

Logical 
thinking 
 

If If else Logic operations 

Synchron
isation Wait 

Broadcast, 
when I receive 
the message, 
stop all, stop 

Wait until, when 
backdrop changes 

Program
ming 
Concept 

Competence Level 

Basic (1 Point) Developing (2 
Points) 

Proficiency (3 
Points) 

the program, 
stop 
programmes 
sprite 

to, broadcast and 
wait 

Flow 
control 

Sequence of 
blocks 

Repeat, forever Repeat until 

User 
Interactiv
ity 
 

Green flag 

Key pressed, 
sprite clicked, 
ask and wait, 
mouse blocks 

When %s is >%s, 
video, audio 

Data 
represent
ation 
 

Modifiers of 
sprites 
properties 

Operations on 
variables Operations on lists 

Discussion 
This study had certain limitations, such as the limited 
computer resources and the amount of available time to 
introduce the learners to all available concepts in Scratch. 
With more time, the explanations and use of the concepts will 
improve, and the learners will get more time to practise using 
them in their own projects. However, the learners are not 
allowed in the computer lab, without the presence of the 
principal researcher, which means they are only limited to 
one-hour sessions per week.  
The majority of the learners used some form of iteration on 
their projects, and only three per cent of the projects did not 
use iteration. This cannot be seen as to reflect a lack of 
understanding, as some of the projects may not need iteration. 
The data in Figure 3 shows that 61% (Flow Control) of the 
learners understand the benefits of iteration and know the 
way to iterate their projects, to avoid repeating code that does 
the same thing. From the sample, it is noticeable that a vast 
majority used a combination of the repeat and repeat until the 
blocks in their projects display their understanding of that 
Scratch iteration script. 
Furthermore, 29% of the projects had limited scripts that 
modify the Sprite’s position, size or orientation (Data 
Presentation). The results show that 58% had either used the 
variable scripts that hold data for a Sprite and finally only 
12% of the participants had used scripts, such as lists in their 
programmes.  
Some of the learners showed enthusiasm during these lessons 
and to mention a highlight, one of the Grade 7 learners had 
been battling with her programme and requested help. She 
could be heard screaming “Yeesss" with her fist in the air as 
she found a solution to her project. Finding solutions to one's 
problems promotes learning. Some of the strong learners 
were keen to help their peers; however they were discouraged 
from doing the work for their peers, but rather to assist them.   



 

Abstraction in Scratch can help to create programs that are 
easy to read, instead of a disjointed program for the same 
Sprite. The study discovered that 36% of the learners had not 
fully understood the way to use a sequence of scripts to 
achieve different outcomes. Figures 1 and 2 illustrate where 
abstraction can be useful and where each movement has its 
own program. Alternatively, one can create one program to 

achieve the same effect.  
 
Some of the elements of abstraction were not covered during 
this phase of the project; those elements include scripts such 
as ‘clone', ‘delete clone' and others, which explains the low 
score. The lessons were conducted in English. The learners 
were English, Afrikaans and isiXhosa-speaking. While all the 
learners understood English, the lessons were conducted 
using an elementary form of the language to accommodate all 
learners.  
A discussion with the teachers present during the lessons 
revealed that some of the learners understood some 
instructions in a literal sense. For instance, when explaining 
algorithms, the word ‘steps’ could be interpreted as stairs. 
While the principal researcher could switch to isiXhosa when 
an isiXhosa learner needed clarity, the same was not true for 
Afrikaans. It is not clear in this research whether the result 
would be different for Afrikaans home language speakers.  

 
Figure 11: Results of learner projects 

A powerful feature in Scratch is the possibilities it provides 
to learners to tell stories. User interactivity is the ability to 
create interactive games or stories in Scratch. The study 
recorded that 48% of the learners had at one point used 

interactivity in their projects, meaning that the project 
required the user to take some action before progressing to 
the next step. Other learners recorded their voices in their 
projects, which explains the 52% score.  
It was discovered that the learners were keen to tell stories 
through the projects, to the effect that 39% of the projects had 
either used the broadcast, ‘wait’ or ‘say’ something block. 
Synchronisation causes a reaction to happen to another 
Sprite. One learner had done a project, telling a story of the 
way children are mugged at an informal settlement from 
where she comes. She had chosen a picture of an informal 
settlement as her project's background, which was 
representative of where she lives.  
At the same time, 39% of the learners had not used any of 
the synchronisation scripts. Parallelism and Logic recorded 
the lowest score, which means that the majority of the 
projects did not use the ‘if,' ‘if-else' block effectively. This 
could mean that the learners are not yet processing 
conditional statements in the projects.   

Recommendations 
Know and understand the audience 
The unique nature of each learner means that each learner 
learns differently to the next. A concept that is easy for one 

learner may be difficult for another. As the facilitator 
spends time with the learners, it is imperative to understand 
them. This assists the facilitator to know which learner is 

falling behind and which one needs extra work to move 
ahead. In this study, it was common for all the learners to 
confirm understanding a concept, but when speaking to them 
individually, it proved otherwise.  

Be prepared to tinker with the curriculum 
Begin with the most basic algorithms. The learners must see 
the way each of the scripts affects the whole program. For the 
facilitator, this may seem monotonous and time-consuming, 
but it is important for the learner, dealing with various 
anxieties, such as being in the lab, being afraid of doing the 
wrong thing and the presence of the teacher. (Some learners 
are afraid of the way that the teacher will respond).  
This will help develop their understanding of algorithms as 
they see the way each addition of a Sprite affects the whole 
program. When a curriculum is present, one must not depend 
entirely on going through it systematically. In some cases, a 
lesson might have three outcomes, but the facilitator may 
realise that the learners can only grasp one. Then it is better 
to have them understand that one concept, rather than moving 
along without understanding. 

Use clear terminology 
This study has shown that the facilitator must use a language 
or terms that the learners understand. It is especially true in 
mixed race classrooms where the learners speak different 
languages. When talking about steps, for example, that can 
be misunderstood for stairs and not as a sequence of events. 
In their thinking and understanding, they may be looking for 
a staircase, which was the case in this study, a case that the 
teacher present mentioned. A clear distinction must be made 
when using terms to avoid ambiguity. 

Find different ways to achieve the same goal 
This study discovered that some of the learners have learning 

Figure 1: Algorithm with abstraction Figure 2: Algorithm without 
abstraction 



 

difficulties and, therefore, did not always keep up to the pace 
of the lessons. For that reason, other ways of lesson delivery 
had to be devised to accommodate all learners, such as role-
playing, where one learner becomes a computer and must 
interpret instructions from the other learners in sequence. 
Since this is an extra-curricular project, there was no hurry to 
complete a curriculum.  

Avoid giving out the answers 
Some learners are afraid to ask questions, whereas others are 
extroverted and will ask questions. The facilitator should 
always avoid providing the answers to learners’ questions, 
but rather probe for an answer and lead the learners to find 
the answer on their own, which they will sense as a reward.  

Leverage learner inquisitiveness 
Learners or children are naturally inquisitive and thrive when 
allowed to explore in a safe environment. This inquisitive 
nature of learners places them at an advantage to learn new 
things on their own. In this research, in their exploration, 
some learners found Encarta (encyclopaedia) and discovered 
they could obtain information from this platform.  
Since the school does not have an internet connection, this 
provided the learners with a platform to do their assignments. 
The learners discovered it on their own. This experience led 
to a cascading effect, where one learner taught another until 
the majority of the learners were interested and learned to use 
it.  

Create a safe space that deals with anxiety 
Throughout this research, learner anxiety was witnessed. 
Some learners were scared they would be shouted at, and 
some were anxious that they might break something. Others 
were scared to try in the fear that they might be discouraged 
through “Do not …” statements they hear daily. These 
anxieties stop the learners from exploring on their own, as 
they are scared of doing “the wrong thing” that may lead to 
the teacher scolding them.  
The learners were also afraid to ask questions. Finally, as a 
parting recommendation, ensure that the learners are free to 
explore to discover things on their own; they are free to 
consult their classmates, and they know that they can make 
mistakes as part of the learning process. They should be 
aware that the space belongs to them.  

Conclusion 
Teaching learners to code is a challenge that needs innovative 
ways to address. The results show that some of the learners 
have a basic understanding of using Scratch as a tool. 
However, they have not grasped the meaning of and the way 
to use different programming concepts. This is, of course, not 
true for all the learners.  
This study is ongoing and is intended to be repeatable. There 
is a need in townships and rural schools for interventions, 
such as this one, as technology familiarity is an important life 
skill for learners in today’s day and age. It is, therefore, 
argued that whereas a majority of learners may not learn to 
code through Scratch, they must, however, receive exposure 

and usage of a computer early in their schooling career. 

 
References 

 

[1] Aspinall, B. 2017. Code Breaker: Increase creativity, remix, 
assessment and develop a class of code Ninjas. San Diego, CA. 

[2] Beug, A. 2012. Teaching introductory programming concepts: A 
comparison of Scratch and Arduino. Unpublished master's thesis, 
California Polytechnic State University, St Luis Obispo, USA. 

[3] Etikan, I., Musa, S., Alkassim, R. Comparison of Convenience 
Sampling and Purposive Sampling, American Journal of Theoretical 
and Applied Statistics. Vol. 5, No. 1, 2016, pp. 1-4. doi: 
10.11648/j.ajtas.20160501.11. 

[4] Havenga, M., & Mentz, E. 2009. The school subject Information 
Technology: A South African perspective. SACLA '09, 76–81. 

[5] Kalelioğlu, F., Gulbahar, Y. 2014. The effects of teaching 
programming via Scratch on problem-solving skills: A discussion from 
a student's perspective. Informatics in education, 13(1): 330. 

[6] Macupe, B. 2017, October. Laptops just ornaments for Eastern Cape 
teachers who are not trained to use them. Mail & Guardian. Retrieved 
October 5, 2017, from https://mg.co.za/article/2017-10-05-00-laptops-
are-ornaments-teachers. 

[7] Maloney, J., Resnick, M., Rusk, N., Silverman, B., & Eastmond, E. 
2010. The Scratch programming environment. ACM Transactions on 
Computing Education, 10(4), 1–15. 
https://doi.org/10.1145/1868358.1868363. 

[8] Marimuthu, M. & Govender, P. (2018). Perceptions of Scratch 
programming among secondary school students in KwaZulu-Natal, 
South Africa. The African Journal of Information and Communication 
(AJIC), 21, 51–80. https://doi.org/10.23962/10539/ 26112. 

[9] Moreno-León, J., Robles, G., & Román-González, M. (2015). Dr 
Scratch: Automatic analysis of Scratch projects to assess and foster 
Computational Thinking. Revista de Educación a Distancia (RED), 
(46). https://doi.org/10.6018/red/46/10. 

[10] Nikiforos, S., Kontomaris, C., Chorianopoulos, K. (2013). MIT 
Scratch: A powerful tool for improving teaching and programming. 
Paper presented at the Conference for Informatics in Education. 

[11] Palfrey, J, Gasser, U. (2008). Born Digital: Understanding the first 
generation of digital natives. New York. Basic Books. 

[12] Rubio A., Hierro M., Pablo A. 2013. Using Arduino to enhance 
computer programming courses in science and engineering. 

[13] Resnick, M. Learn to code, code to learn. How programming prepares 
kids for more than math. EdSurge 8 (2013). 

[14] Sáez-López, J. M., Román-González, M., & Vázquez-Cano, E. (2016). 
Visual programming languages integrated across the curriculum in 
elementary school: A two-year case study using “Scratch” in five 
schools. Computers and Education, 97, 129–141. 
https://doi.org/10.1016/j.compedu.2016.03.003. 

[15]  Van Greunen, D. (2013). Using ICT as a smart enabler of socio-
economic development. Paper presented at the 7th International 
Development Informatics Association Conference. Bangkok, 
Thailand. 

[16] Watters, A. (2011). Scratch: Teaching the difference between creating 
and remixing. Mind/ Shift. Retrieved from 
http://ww2.kqed.org/mindshift/2011/08/11/scratch-teaching-kids-
about-programming-teaching-kids-about-remixing/. 

[17] Our kids can’t spell, count or understand what they read. (2013). 
Retrieved February, 2019), from  

[18] Www.news24.com/Archives/City-Press/Our-Kids-cant-spell-count-
or-understand-what-they-read-20150429. 

[19] Zaharija, G, Mladenović, Boljat, I. Introducing basic programming 
concepts to elementary school learners. Vol. 106, 2013, 1576-1584. 

.
 

 

  

http://ww2.kqed.org/mindshift/2011/08/11/scratch-teaching-kids-about-programming-teaching-kids-about-remixing/
http://ww2.kqed.org/mindshift/2011/08/11/scratch-teaching-kids-about-programming-teaching-kids-about-remixing/
http://www.news24.com/Archives/City-Press/Our-Kids-cant-spell-count-or-understand-what-they-read-20150429
http://www.news24.com/Archives/City-Press/Our-Kids-cant-spell-count-or-understand-what-they-read-20150429


 

A Way of Alleviating Chances of Sending Hurting 
Messages Online 

 

Mrs Naume Sonhera   
Ekurhuleni Campus                          

Vaal University of Technology 
Benoni                                

Johannesburg                                 
South Africa  

nqume@vut.ac.za 

 

 

Prof Elmarie Kritzinger 
School of Computing (SoC)                        

College of Science, Engineering and 
Technology (CSET)  

Uiversity of South Africa                     
Florida, South Africa  

krize@unisa.ac.za 

 

 

Prof Marianne Loock                            
School of Computing (SoC) 

College of Science, Engineering and 
Technology (CSET) 

Uiversity of South Africa 
Florida, South Africa 

Loockm@unisa  

Abstract— Cyberbullying is a phenomenon that has become 
prevalent world-wide and across South African high schools. It 
is defined as any behaviour performed through electronic or 
digital media by learners or young people that repeatedly 
communicates hostile, hurting or aggressive messages intended 
to inflict harm or discomfort on others (Hills, 2017). It is an 
increasing problem that is affecting learners and parents. The 
rationale for this research is that it is a challenge to expect 
parents to monitor their children’s online activities 24 hours per 
day. This study, therefore, led to the conviction that reminding 
learners of appropriate behavioural norms online, through a 
proposed application tool, could mitigate the chances of sending 
hurting messages online. The application will measure the 
learners’ willingness to post hurting messages. A timer will be 
incorporated in the application for the purpose of 
competitiveness. Incentive will be given to learners so as to 
determine the triggers for cyberbullying. Sampling will 
comprise of newly enrolled first year students at a university, 
from different schools and from different provinces. The 
rationale for selecting learners was based on the belief that 
adolescence it is a peak period for involvement in cyberbullying.  
The researcher’s assumption is that if learners are provided 
with alert messages that suggest to them to reflect on 
appropriate behaviour norms, the number of learners sending 
hurting messages will be less than those who will send the 
messages after rephrasing.  

Keywords— cyberbullying, learners, online, behaviour, 
message, application, hurting  

Introduction 
Cyberbullying is a phenomenon that has become prevalent 
world-wide and across South African high schools (Cassidy, 
Faucher and Jackson, 2013; Kowalski, Giumetti, Schroeder 
and Lattanner, 2014; Hills, 2017). It is an increasing problem 
that is affecting learners, educators, and parents, world-wide 
including developing countries. Cyberbullying is defined as 
any behaviour performed through electronic or digital media 
by learners or young people that repeatedly communicates 
hostile, hurting or aggressive messages intended to inflict 
harm or discomfort on others (Hills, 2017). This research 
examines how mitigating factors can assist in reducing 
chances of sending hurting messages online among learners 
in South African high schools. The information generated 
from research indicates that cyberbullying among learners 

should indeed not be underestimated or ignored, (Bulger et 
al., 2017). The South African research shows that South 
African learners, whether they are in villages, townships, 
towns or suburbs, are affected by cyberbullying, (Hills, 
2017). Thus, research shows the existence of cyberbullying 
as they manifest within South African high schools, (Gouws, 
2014).   The rationale for this research is that it is not feasible 
to expect parents to monitor their children’s online activities 
24 hours a day. Thus, learners need to have some strategies 
which they can use online to mitigate the chances of sending 
hurting messages, especially when they are not being 
supervised by their parents. 
The researcher therefore assumes that cyberbullying should 
be recognized and treated as a social problem, and not just 
seen as some random mischief conducted by learners with the 
use of technology. If cyberbullying is treated as such, 
methods for handling it are likely to be more realistic, 
effective and comprehensive. Cyberbullying is a problem 
deep rooted in the complexity of a human mind and it can 
transform, in parallel with technological innovations, into a 
threatening behaviour, (Rahman et al., 2014). Therefore, this 
study led to the conviction that to reduce cyberbullying by 
reminding learners of appropriate behavioural norms online 
could reduce cyberbullying problems. The aim of this paper 
is to use a technical tool to remind learners automatically 
about behavioural norms which can prevent cyberbullying by 
giving learners a second chance to reconsider their decision 
before sending hurtful messages. The reminding will be done 
online, where hurting messages are being sent, connected to 
the actual situation, in relevance, time, and space. The 
proposed tool will be implemented as a technique to 
encourage learners to reflect upon their behaviour and 
choices, to reflect on behaviour as it happens and to draw 
attention to the message to be sent in order to encourage a 
change of mind. The application will measure the learners’ 
willingness to post hurting messages. A timer will be 
incorporated in the application for the purpose of 
competitiveness. An incentive will be given to the learners so 
as to determine the triggers for cyberbullying behaviour.  
This study will therefore start by explaining the background 
of the research. Related literature on the research interest will 
be reviewed. The research method will be discussed, 
including research design and how data is going to be 
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collected and analysed, and the valid conclusions. A 
summary of research findings, the analysis, interpretation and 
evaluation of the research findings will be done. The 
contribution of the thesis to the problem will be highlighted 
and areas for future research identified during this study will 
also be discussed. 

Background 
Schools are providing explicit educational material to educate 
learners about cyberbullying problems, (Livingstone and 
Bulger, 2014). The cyberbullying education is often 
mandated and delivered at school assemblies or classroom 
lessons, but this is done far from where cyberbullying is 
actually taking place, (Bulger et al., 2017).  While 
cyberbullying educational efforts are positive contributions, 
they can be ineffective as they are disconnected from the 
actual situation, both in relevance and in time and space. 
Advice is usually so general that it is not directly applicable. 
These solutions may or may not be relevant to a particular 
individual or problem, and are separated from the social 
networks where the actual interaction takes place. Some 
solutions are artificially constructed and are not part of a 
learner’s real life. They do not make any attempt to prevent 
cyberbullying in naturally occurring situations where serious 
injury might be imminent and could be prevented. The 
researcher’s criticism of current efforts is that prevention 
efforts are largely offline and fail to provide specific practical 
solutions and advice. Little attention has been devoted to 
technical tools in social networking to automatically remind 
learners about behavioural norms which can in turn mitigate 
the chances of sending hurting messages online (Rahman et 
al., 2014). The fact that cyberbullying occurs online presents 
an opportunity for prevention at the right time, and online. 

Literature Review 
With the increase of networks and electronic tools, online 
antisocial behaviours have increased. Researchers have 
suggested that learners should, therefore be reminded of 
appropriate online behavioural norms, and of appropriate 
online communication and interaction, (Barlinska, Szuster 
and Winiewski, 2013; Cassidy, Faucher and Jackson, 2013; 
Hinduja and Patchin, 2014). Generally learners of today do 
not have skills to interact appropriately with each other online 
(Hills, 2017). Learners need to be reminded about how to 
communicate appropriately through technology, and about 
long-term real world consequences of their online behaviours 
(Burton, P., Leoschut, L. & Phyfer, 2016). It is important for 
them to understand that when they damage one learner’s 
reputation through false statements they can ruin that 
learner’s future, (NoBullying.com, 2014). Barlinska, Szuster 
and Winiewski (2013) suggested that with increased 
empathy, there is less likelihood that learners will get 
involved in cyberbullying. As for the perpetrators, the 
increased empathy will help them to understand how their 
actions can affect others negatively.  
Most parents of adolescents are familiar with the special 
behaviour that adolescence seems to induce. Parents often 
blame such bad behaviour on their surging hormones. 
However, it turns out that an adolescent’s prefrontal cortex, 
that is the piece of brain right behind the forehead, is not 
capable of reasoning or make rational decisions like most 

adults do (Raisingchildren.net.au, 2019). Neuroscience 
research has shown that while young people’s feet may stop 
growing by the end of high school, their brains are not. The 
brain does not finish developing until around 25 years, 
according to Raisingchildren.net.au, (2019). That is why 
learners are more likely to act on impulse and are less likely 
to pause and think about the potential consequences of their 
actions before they act (Raisingchildren.net.au, 2019). A 
young person’s brain is like a car with no brakes. No pausing! 
No Thinking! Just acting! Hills (2017) indicated that some 
messages sent online by learners today may come back and 
haunt them tomorrow or later in their future. Hurting 
messages sent online may prevent job acquisition for some 
learners, years later. These days, employers are searching 
information online (about eligible candidates) prior to hiring. 
Once messages, posts, pictures, or videos are online, they will 
remain there forever and can be viewed by massive, unknown 
online audience. With cyberbullying, one cannot just turn off 
the computer and expect everything to return to normal. Even 
if the victim disconnects himself from the internet or other 
electronic devices, cyberbullying can weave itself back into 
the victim’s school environment, workplace, or home 
environment. Using improper, inappropriate, or profane 
words may cause animosity and the reputation of a victim or 
aggressor can be damaged.  
 Some theories have received considerable attention in 
cyberbullying literature and have been utilised to explain 
cyberbullying (Walker, Craven and Tokunaga, 2013). Social 
Norms Theory is based on the premise that behaviour is often 
influenced by erroneous perceptions of how other members 
of a social group act or think (Espelage, Rao & Craven, 
2013). The theory suggests that misperceived social norms 
can lead to behaviour that could expose a victim 
unnecessarily to ridicule. Equally, a learner or a young person 
might send hurting messages online that constitute deviant 
behaviour, because he or she thought it was acceptable. 
Whatever the type of technological tool used for tackling 
cyberbullying, it cannot be overlooked that the cyberbullying 
issue is an interpersonal problem grounded in a social context 
(Cowie and Myers, 2014). An individual’s behaviour 
influences and is influenced by personal factors and the social 
environment. Online settings are seen as facilitating 
cyberbullying by moral justification. Social norms contribute 
to negative online behaviour. Social norms are people’s 
beliefs about the attitudes and behaviours that are normal, 
acceptable, or even expected in a particular social context, 
(Cowie and Myers, 2014). In many situations, people’s 
perceptions of these norms influence their behaviour greatly. 
Over time, online social aggression is being normalized by 
the youth, and they are becoming desensitised to its damaging 
effects on others. Therefore, reminding learners of good 
behavioural norms online could reduce the sending of hurting 
messages. 
The social presence theory is about how people create 
connections with each other while communicating (Sia, Tan 
& Wei, 2002). This theory relies on an individual to be able 
to respond to another individual appropriately, according to 
their reaction, and this is a major part of social development 
and maturity (Mark & Ratliffe, 2011). Owing to the low level 
of social presence in digital communication and because of 
the anonymity of the internet, online bullies feel uninhibited 
(Willard, 2007; Kowalski, Limber & Agatston, 2008; 



 

Hinduja and Patchin, 2009). This leads to cyber bullies saying 
and doing things that they would not necessarily do in real 
life (Tu, 2000; Joinson, 2001). According to the social 
presence theory, ordinary communication is difficult in the 
cyber world as there is a lack of immediate feedback and 
learners and young people involved in cyberbullying 
incidents cannot accurately assess each other’s reactions 
(Mark and Ratliffe, 2011). As a result, interaction becomes 
impersonal and leads to reduced sensitivity and increased 
confrontation online (Shariff and Hoff, 2007).   

Limitations 
A general limitation in this research was time constraints, and 
the application did not access those most vulnerable to 
cyberbullying, meaning that the voices of the victims were 
not represented. This is an important area for future 
consideration.  

Ethical considerations 
Similar to previous research (Holfeld and Grabe, 2012), the 
researcher opted for a procedure involving passive parental 
assent, that is, letters were sent to parents who only needed to 
return them if they did not want their child to participate. 
Learners were asked to sign assent forms, which indicated 
their willingness to participate in the study. The tool allowed 
learners to interact with it anonymously, without collecting 
personal information and without posing any health risks to 
learners. Participation in the research was voluntary and 
responses were anonymous. Learners had the right to 
withdraw at any point of the process for any reason, and 
without any prejudice. Testing was conducted in a safe 
environment. Ethical approval for the study was obtained 
from Vaal University of Technology (VUT) because the 
learners who participated in the data collection where first 
year students at VUT, with zero experience of online 
university life but with a lot of online high school experience. 

Methodology 
The research design selected for this study was an 
experimental action research that was based on the co-
operation and collaboration between the researcher and 
participants (Bergold and Thomas, 2012; Macdonald, 2012). 
It created a platform where participants can be involved in the 
process and gain a better understanding of the effects of 
hurting others online (Macdonald, 2012). The application 
tool was created for a school computer laboratory and it was 
meant to measure learners’ willingness to send hurting 
messages online. It included a reward system in order to 
promote a sense of achievement for the learner upon 
completing the process. The incentive was also given as a 
means of testing the triggers for learners’ cyberbullying 
behaviour and attitude. A timer was utilized for a sense of 
competitiveness that normally exists in online games or 
technical tools.  

Sampling  
Samples of this research were selected intentionally. The 
sampling depended on the needs of the study, commonly 
referred to as ‘purposive sampling’ or ‘purposeful selection’ 
(Maree, 2010). This means that the learners were selected 
according to some defining characteristics that make them the 

holders of the data needed for the study. The sample 
comprised of learners from different schools and from 
different provinces. The fact that these learners were first 
years students at Vaal University of Technology, meant that 
they still had memories of high school cyberbullying 
experiences. The rationale for selecting  learners in this 
population segment was based on reviews by Smith (2012) 
and  Tokunaga (2010) who suggest that adolescence is a peak 
period for involvement in cyberbullying (Rahman et al., 
2014). Therefore, learners were the primary sampling unit to 
assess the change of mind after being given a second chance 
to reflect on what is to be sent. Research shows that 
adolescents (ages 12 - 25) have been victims of cyberbullying 
(Giumetti and Kowalski, 2016), (Martínez-Otero, 2017). The 
fact that learners are the most affected in cyber space, 
whether being active participants or bystanders, makes them 
the best informants in cyberbullying incidents (Hymel and 
Swearer, 2015).  
Data was collected through the experimental application 
which involved completing two tasks. The total sample 
consisted of 220 learners who participated in the first task and 
in the second task as well. Male learners were slightly more 
than female learners. 54% were male and 46% were females. 
Majority of the learners were aged 19 years old (N = 54, 25%. 
Learners’ ages ranged from 17 to 22, being first years coming 
straight from high school).  
Prior to participating in the experimental application, learners 
completed a demographic form. The form was designed to 
collect the age, gender, date of interview; area, and province 
where learners were coming from (high school history). 
Table 1 outlines the final consenting sample numbers. No 
personal data was collected. 

TABLE XVII.  SAMPLE SELECTION 

Age Male 
Learners 

Female Learners Total Number of 
Learners 

 n n N 

17 11 21 32 

18 18 27 45 

19 36 18 54 

20 22 12 34 

21 18 11 29 

22 13 13 26 

Total 118 102 220 

 
  



 

Application Design  
 

 

 
Fig. 5. Application Software Linked Together 

 
The designed application tool is meant to run on a school 
computer laboratory, which will be connected to a server. 
Windows 7 Professional, Windows 10 server, Xamp 
webserver for the virtual server, JAVA script, Netbeans, 
MYSQL Database and PHP were used for this experimental 
application. 
Initially, the system will have words in the database that are 
meant to be hurtful to others. When a hurtful message is 
entered, the system will select all the words from the words 
table in the database and put them in an array. The loop will 
run through the entire array checking if there are any words 
in the message box that match with words in the hurtful words 
database. Should there be a match, the java script will pop up 
the tab, warning the learner about the hurtful message. The 
system will then provide an option to send, rephrase, or 
cancel the message. If there is no match, the java script will 
prompt the learner to send or cancel the message. Whenever 
the system picks up a hurtful message, it will add the message 
to the database, and increase the counter of the message sent 
or reconsidered and rephrased.  
In this study, the experimental application involved 
completing two tasks. In the first task, learners were 
presented with a space to enter a hurting message with the 
aim to measure their willingness to send hurtful messages 
online. Learners were given a chance to click "Yes" or "No" 
to posting the message. When a learner clicked "Yes", the 
application then detected a hurting message by detecting 
threatening or offensive words within a string of characters. 
An algorithm based on certain types of words then trigged a 
reflective alert message, after detecting a hurting word. The 
learner was then prevented from sending the message 
immediately. The hurting words were retrieved from 
noswearing.com. Whenever the system picked up a hurtful 
message, it increased the “counter” of messages sent without 
being rephrased or sent after being reconsidered and 
rephrased. The responses were captured and saved on a 
database. However, in the real implementation, the learner 
will be allowed to send the threatening message at his own 
risk. 
The second task of the experiment was done with the issue of 
incentive factored in for the learners. A reward system was 

incorporated in the application in order to promote a sense of 
achievement for the learners upon completing the process. 
The incentive was given as a means of testing what triggers 
learners’ cyberbullying behaviour and attitude. The 
experiment used the timing technique in order to capture the 
learner’s attention. The learners were scored at the end of the 
section. 

Results and analysis 
This section provides a summary of results from the 
application tool. After conducting the tasks, the compilation 
of data was done.  The data was exported from MySQL 
Database to Excel to create graphs. Data organized into 
charts. 

 
Fig. 6. Task One with no Incentive 

The experiment was done with no incentive for the 
learners. 68 learners sent the message without rephrasing, 
which is 31% of the total of learners did not rephrase. 152 
learners rephrased, that is 69% rephrased or cancelled.    

 

 

Fig. 7. Task Two with Incentive 

180 learners sent the message without rephrasing, which 
is 82% of the total of learners did not rephrase. 40 learners 
rephrased, that is 18% of the learners who rephrased or 
cancelled . 

 



 

 

Discussion 
The experiential tasks were designed to test learners’ 
behaviour and attitude toward sending hurting messages. 
Based on the theory of normative behaviour where attitudes 
and behaviour are influenced by perceptions of social norms, 
this experimental application has been designed to test the 
online behaviour of the learners in a fun approach (Cowie and 
Myers, 2014). By implementing an application based tool, 
this was to attract the younger generation to participate by 
tapping into their interest of online applications, while 
generating sufficient information on cyberbullying behaviour 
and attitude. 220 learners participated, with 118 being male 
learners and 102 being female learners. Learners did not 
encounter any challenges in using the computers because this 
is a generation which is growing up with technology. The use 
of a technological tool had an advantage of the fact that 
learners today are extremely comfortable using digital 
communications. 
Task one, 69% of learners rephrased or cancelled their 
hurting message. This was after the learners had read the pop-
up message which was discouraging them to send hurting 
messages. The application encouraged the learners to observe 
the positive digital behavioural norms and proper internet 
etiquettes. The idea was to give learners chances to consider 
what they send online. Learners were given second chances 
to reconsider their decision before sending hurtful messages. 
The application gave learners time to think and reflect on 
their decisions, at which point they were allowed to decide to 
rephrase their comments or cancel them completely. The 
advice was immediately actionable and had a vast effect on 
the outcome of the results. 
Task two yielded different results from task one, in terms of 
the percentages, due to the incentive which was incorporated. 
The results show that 82% sent the messages without 
rephrasing. They did not even cancel.  Learners wanted to win 
and get an incentive, which means the editing was going to 
waste some of their time. Only 18% rephrased or cancelled. 
The incentive was given as a means of testing what triggers 
learners’ cyberbullying behaviour and attitude. The timer was 
utilized for competitiveness that normally exists within 
online technical tools (Rahman et al., 2014).   
 

Results 
According to Raisingchildren.net.au (2019), the brain of an 
adolescent does not finish developing until around 25 years. 
That is why learners are more likely to act on impulse and are 
less likely to pause and think about the potential 
consequences of their actions. From the first task it has been 
proved that if young people are provided with a mechanism 
online, to reflect on their decision before posting hurtful 
messages, they are more unlikely to post the hurtful message. 
The first task resulted in a reduced number of hurtful 
messages that learners were willing to post online. Most 
likely 69 % of the hurting messages could have been sent if 
there were no alert message to warn them of the inappropriate 
behaviour.  
From task two, it has been proved that natural desire for 
attention and to win and be popular can cause learners to send 

hurtful messages and therefore cyberbully others. According 
to social norms theory, behaviour is often influenced by 
erroneous perceptions of how other members of a social 
group act or think (Espelage, Rao & Craven, 2013). In many 
situations, the perceptions of these norms influence people’s 
behaviour.  The perceptions of being a winner and a hero 
influenced the learners to send hurtful messages without 
considering the effects to the victims. In this case empathy is 
often an answer to cyberbullying. Feeling empathy and 
stepping beyond the screen to understand what others may 
experience is a strong protective factor. If a learner can grasp 
that their behaviour, while it may be to win, or a desire for 
attention, has real-world impacts on others, they are less 
likely to send hurtful messages. The uncaring disposition in 
this experiment was associated with cyberbullying behaviour.   
From the literature review it has been found that most of the 
South African learners are not usually aware of good online 
etiquettes. The social presence theory relies on an individual 
to be able to respond to another individual appropriately, 
according to their reaction, and this is a major part of social 
development and maturity (Mark & Ratliffe, 2011). 
Therefore, from this research’s findings, digital ethics 
training could be provided in a form of a technical application 
tool, with the interfaces to suit the target demographic. Online 
social aggression is being normalized by young people and 
they are becoming desensitised to its damaging effects on 
others. Therefore, reminding learners of good behavioural 
norms online could reduce the sending of hurting messages. 

Conclusion 
From the research, it can be proved that if learners are 
provided with alert messages that suggest to them to reflect 
on good behaviour norms before sending hurting messages, 
the number of learners sending hurtful messages can be less 
than those who will send the messages after rephrasing. 
Sometimes people need only very subtle cues to help them 
understand how their behaviour affects others. In face to face 
conversations, for example, facial cues and body language do 
help to show how one’s input is being accepted. On phone 
calls, one can hear a person’s intonation, pitch, and volume. 
Based on these physical responses one can quickly adapt to 
curb or change one’s behaviour. In the digital realm, this is 
not the same especially when conversations are not in real 
time.  
The use of a technological tool had an advantage in the fact 
that learners today are extremely comfortable using digital 
communications. In some instances, they are more 
comfortable with digital than with in-person communication, 
(Rahman et al., 2014). So developing digital tools for 
reminding learners of appropriate behaviour and therefore 
reducing the sending of hurtful messages makes sense, and 
offering digital solutions for a generation that pays a lot of 
attention to screens is logical. Additionally, fighting 
technology with technology could prove to be the best way to 
deter this pervasive, and destructive behaviour. The tool 
could empower learners to make better decisions instead of 
having someone watch over them. 
Negative messages sent online may simply have been sent 
because of lack of good decisions, and reasoning and because 
of rushed decisions, leaving the aggressor, or the victim, or 
both, embarrassed, humiliated, hurt, or harassed. Whether 



 

sending an email, chatting in a chat room, or speaking in a 
forum, it is important for learners to be courteous and 
respectful to each other online. In any circumstance learners 
should treat each other the way they would want to be treated. 
Just as one treat others with respect in the real world, so the 
same should be applied online. 
Young people are what they type. Learners may act on 
impulse and send mean, hurtful and embarrassing messages 
online that they may regret later. The application tool could 
be a proactive technological behavioural approach that could 
empower learners to reflect on before sending cyberbullying 
messages. According to Deletecyberbullying.org (2014), one 
of the best ways to stop cyberbullying is to think before 
posting. Thus, the best way to reduce cyberbullying is to 
remind learners to stop and think before sending messages 
online, to reflect on the possible choices and consequences, 
and to decide to take the correct decisions.  

Recommendation and Future Works  
Researchers should think of solutions that will restrict the 

power of learners with ill intentions to act upon their thoughts, 
and make social networks a safer place for young people to 
mingle. In the interests of preventing cyberbullying, more 
research is needed on understanding and identifying 
personality characteristics of aggressors. What stimulates this 
behaviour? Is it insecurity, is it feelings of isolation from 
peers, is it self-hatred or is it loneliness? And what then 
reinforces this behaviour? Is it attention from the victim, is it 
for popularity, fun, or the group of bystanders? In this 
direction, more qualitative research may be needed. If and 
when aggressors can identify themselves, interviews could be 
done more in-depth. On the other hand, digital etiquette 
application tools could be improved so as to incorporate the 
preventative measures. Such enhancement would require 
further examination into the usage behaviours and level of 
understanding among learners. Learners should learn how to 
respond to cyberbullying in an assertive and self-conscious 
manner. There is need to promote empathy, ethics, peer 
respect among learners and social responsibility through 
increasing social skills. There are no definite ways to prevent 
cyberbullying but there are approaches that can be undertaken 
to reduce the rate of cyberbullying acts.  
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Abstract— Vision plays an important role in the learning 
process of all learners. However, students with visual 
impairments require systems that meets their needs in order to 
become independent and successful individuals in society. 
Despite the development of an inclusive education policy in 
South Africa, there still exists a massive exclusion of visually 
impaired learners in higher education. There are special schools 
to meet the educational needs of these learners at primary level. 
The challenge arises when these learners want to be enrolled in 
higher education. Although higher education institutions in 
South Africa aspire to provide effective instructional support 
and resources to these learners, they are not always equipped 
with facilities to meet the learners need, especially in 
engineering. A plethora of studies have identified a number of 
challenges faced by visually impaired learners in higher 
education in general. The question arises “Are these the only 
challenges experienced by engineering students in South Africa, 
or are there other challenges to consider? The purpose of this 
paper is to verify, and add to, the identified challenges faced by 
visually impaired learners in South Africa by considering the 
perceptions of academic engineering staff in this regard. 
Qualitative responses from senior staff members from 
engineering faculties in South Africa were collected using a self-
administered online questionnaire. Lack of adequate resources, 
inadequate infrastructure, lack of safety measures and the lack 
of awareness about disability issues were some of the key 
challenges raised by the academic staff. It is important to 
address this issue to promote equal opportunities, integration 
and fair treatment of students with disabilities. It is equally 
important to note that this study forms part of a larger study 
aimed at developing a framework to assist tertiary institutions 
in providing effective teaching and learning for these learners in 
engineering. 

Keywords—inclusivity, tertiary education, ICT 

Introduction 
Vision plays an important role in the life of every individual 
by enabling the ability to perceive and assess the surrounding 
environment [1]. Visual impairment is defined as a condition 
that affects a person’s eyesight to a degree that affects their 
daily lives. The degree of visual impairment ranges from mild 
blindness to severe blindness [2]. Vision loss can affect an 
individual in several ways (e.g. mobility disability, accessing 
printed materials, etc.) thereby affecting the person’s 
functional independence [3]. According to the estimations 
made by the World Health Organisation (WHO) in 2010, 39 
million people were blind and 285 million had vision loss 

(ranging from moderate to severe) globally [4]. Sub-Saharan 
Africa is generally considered to have a high rate of 
blindness. The estimates show that approximately 1% of 
Africa’s population is visually impaired [5]. Thus, screening 
is required at an early stage as visual impairment affects an 
individual’s social, physical and emotional skills [6]. 

Education is an essential factor in improving the 
economic and social well-being of every individual. South 
Africa (SA) has widely embraced the practice of inclusive 
education, which was introduced to remove barriers of access 
to all students, regardless of their challenges [7]. Education 
improves the economic efficiency, value, social consistency 
and overall productivity of the labour force [8]. Education 
significantly contributes to the country’s development, 
thereby eliminating poverty. It is important to ensure that the 
labour force of SA is sufficiently skilled by not excluding 
people with disabilities [9] which could also reduce the 
spread of poverty. In SA, special schools take the 
responsibility of educating students with disabilities at 
primary and secondary level. One reason for this is that it is 
usually accepted that educated people with disabilities handle 
their disability issues better than the ones who are not 
educated [10]. But, it is seen that in spite of enrolling visually 
impaired learners (VILs) at higher education institutions, 
these institutions fail to provide the support required by the 
students to complete their academic courses successfully 
[11], so that they may enter the labor force and improve their 
economic status.  

Today’s labour market requires a skilled labour force 
efficient enough to handle the rapid transformation of 
economy [12]. Tertiary institutions in SA offer various 
programmes that can assist students to be integrated into the 
labour market [13]. For students with disabilities, 
participation in some of these programmes is a matter of 
attaining equal privileges and empowerment [14]. Literature 
on the provision for students with disabilities in tertiary 
institutions indicates that these students face many challenges 
[15]. These students are being mostly under-represented in 
engineering [16]. Perceptions of academic staff from 
engineering faculties can be useful in identifying the 
challenges that VILs face in engineering, as these perceptions 
are considered extremely influential interpretations of human 
experience in qualitative research [17] and can lead to the 
identification of plausible solutions to the identified 
challenges. Therefore, the purpose of this paper is to verify, 



 

and to add to, the identified challenges faced by VILs in SA 
by considering the perceptions of academic engineering staff 
in this regard. 

This paper comprises the following sections: Section 1 
which is the introduction; Section 2 presents the literature on 
the challenges that VILs face in higher education, and 
especially in engineering courses; Section 3 presents the main 
objectives of this study; Section 4 discusses the methodology 
used when conducting the research; Section 5 presents the 
results and discussion of the outcomes collected by the 
researcher using online questionnaires as the research tool; 
and the conclusions are given in Section 6. 

Literature Review 
The literature review comprises studies on the challenges 
VILs face at tertiary institutions in SA. There is limited 
research regarding the specific challenges that VILs face in 
engineering which supports the relevance of this study.  

It was observed in a study done by Mayat [16] that 
students with disabilities are being excluded in the 
engineering stream. Academic staff from a Civil Engineering 
department in SA were interviewed as a part of the study. The 
lecturers expressed their concern that these students might 
find it difficult to meet the course requirements. The findings 
from this study indicated that negative attitudes of the 
academic staff towards VILs and their lack of awareness 
about the needs of students with disabilities affected their 
provision of quality engineering education to them. This 
seems to be the only literature available in SA regarding VIL 
in engineering. 

One of the major challenges that VILs face at tertiary 
institutions is the lack of training provided to academic staff 
to accommodate VILs in their classrooms. Mushome and 
Monobe [18] did a study at one university in the Limpopo 
Province of SA where interviews were conducted with VILs, 
heads of departments and deans. Key challenges emanating 
from that study included the lack of budget and the lack of 
study material and equipment required by VIL. 

Maotoana [19] also did a study at a university in the 
Limpopo Province of SA where students with disabilities 
were primarily interviewed. Poor infrastructure was the 
major issue raised by these participants. Other factors 
mentioned by the participants were the lack of proper 
amenities and lack of proper attitude from peers and staff.  

Learning materials provided to students in tertiary 
institutions should be converted to the appropriate formats 
before distribution to VILs. However, it has been reported 
that some VILs receive their learning materials very late, that 
impacts negatively on them submitting their assignments on 
time [20]. The lack of learning material in an accessible 
format was raised as a major concern in many studies that 
were conducted in this regard [21] [22]. 

The Foundation of Tertiary Institutions of the Northern 
Metropolis (FOTIM), [23] a higher education academic 
consortium in SA, funded by Ford Foundation, released a 
report in 2011 that presents the findings of a Disability in 
Higher Education Project that was conducted during 2009 
and 2011. The purpose of the project was to analyse the 
functioning of disability service practitioners at universities 

in SA and to identify challenges that these units face. It 
further provided suggestions to ensure the effective 
functioning of disability units (DU) in order to provide 
quality services to the students with disabilities in SA. The 
FOTIM report mentioned that funding provided by the 
government is not sufficient to meet all the requirements of 
students with disabilities. Students often have to pay 
personally for some academic resources that have not been 
provided for by the government. Even though some students 
require external funding, the process of applying for bursaries 
seems to be complicated [24]. The FOTIM report also stated 
that some DU could not function as expected, as they did not 
have full independence to make decisions. This lack of 
autonomy as well as understaffing of DU makes it difficult 
for VILs to receive the academic support that they really 
need. 

Naidoo [25] did a study to analyse the experiences of 
students with disabilities at a university in the KwaZulu-Natal 
province of SA. The students with disabilities expressed their 
concern about the lack of resources at the university for 
students with disabilities, along with the fact that a general 
lack of awareness about disability issues existed on the 
campus. 

There has been a general concern among students that 
lectures are not aware about disability issues. Many of the 
studies mentioned above have stated this as one of the 
challenges experienced in the provision of education to 
students with disabilities at universities. Crous [22] also 
identified this apparent lack of awareness about disability 
issues among academic staff. The lack of proper 
infrastructure and the lack of proper funding were also 
identified. 

The lack of adequate services has been one of the major 
challenges that has been hindering the academic life for VILs. 
Phukubje [26] did a study at a university in the Limpopo 
Province of SA to determine the accessibility of VIL to 
library resources. Questionnaires were distributed on the 
campus to the students with disabilities. The library was not 
sufficiently equipped to cater for all the needs of the students, 
as they did not receive the required learning materials in 
accessible format. Inclusivity can only be implemented by 
providing the adequate facilities to VILs depending on their 
requirements [23].  

A similar study was conducted by Tugli at a university in 
Venda to determine the effectiveness of the support services 
for students with disabilities on the campus [9]. 
Questionnaires were distributed to gather perceptions on the 
quality of services at the campus. The findings revealed that 
the students with disabilities considered a lack of adequate 
facilities as a challenge to their learning process and they 
indicated that they found their learning environment 
potentially dangerous. 

The literature discussed identifies mostly the challenges 
faced by students with disabilities in general. To summarise, 
some of the key challenges identified from the literature are 
the lack of resources, inadequate infrastructure and the 
negative attitude of academic staff towards these students 
[19] [22] [26]. However, literature from SA regarding the 
challenges faced by VILs contemplating an engineering 



 

qualification at a tertiary institution is limited. This could 
probably be attributed to the low number of VILs being 
enrolled for engineering courses compared to other courses 
[27]. Another factor could relate to the fact that Engineering 
is very technical and hands-on compared to other courses, 
like Management or Education [28]. The technicality of these 
Engineering courses is what makes it very challenging and 
difficult for academic engineering staff to teach the students 
with disabilities, and for them to learn. 

Objectives 
The purpose of this paper is to verify, and to add to, the 

identified challenges faced by VILs in SA by considering the 
perceptions of academic engineering staff in this regard. The 
sub-objectives are as follows: 

• To identify the challenges that VILs in SA face 
when aspiring to enrol for engineering in higher 
education. 

• To determine the degree to which institutions of 
higher education in SA are accommodating VILs in 
engineering. 

This paper presents a part of a larger study. The purpose 
of the larger study is to propose a framework for the provision 
of VILs in engineering courses at tertiary institutions. This 
study is divided into 2 levels: one focusing on school level 
education and the other at university level. This paper 
considers only the perceptions of senior engineering staff at 
university level.  

Methodology 
The study adopted a qualitative research approach, and 

the study started with an intensive, detailed literature review 
on the challenges that VILs face in tertiary institutions in SA. 
The literature review was done by examining and studying 
books, articles, and other sources relevant to the area of study 
[29]. A questionnaire, was sent electronically through Google 
forms to the participants. It included mostly open-ended 
questions and a few closed ended questions. The target 
population for the study was senior engineering staff (heads 
of departments and senior lecturers) from engineering 
departments at tertiary institutions in SA. As the focus was to 
identify the challenges faced by VILs in engineering 
institutions, only institutions with engineering programmes 
were invited to participate. 45% of the institutions (9 out of 
20 institutions) responded to the questionnaire that forms the 
sample size of the study. 25 participants from nine 
universities responded. As advised, a well-planned sequence 
of steps like designing, verifying and piloting was undertaken 
for the data collection instrument [30].  

While designing the questionnaire, the researcher ensured 
that the questions were linked to the research aim and that it 
would cover the content discussed in Section II above. 
Content validity is achieved when a questionnaire reflects the 
content provided in the literature that is linked to the research 
topic [31]. In order to ensure that the questionnaire was clear, 
simple and properly structured for the participants, it also had 
to be piloted. This was done by requesting experts in the field 
to complete the questionnaire and indicate any concerns or 
shortcomings. These experts included senior lecturers from 

an engineering faculty at the Central University of 
Technology in SA.  Piloting was done to obtain estimates 
about any issues and about the validity and comprehensibility 
of the questionnaire [32].  

An ethical clearance certificate was obtained from the 
Faculty Research and Innovation Committee at the Central 
University of Technology. After obtaining this necessary 
ethical clearance, the online questionnaire was made 
available to the target population 

The advantages of using an online questionnaire include 
being convenient, less time consuming, flexible and 
accessible [33]. The participants were asked for their consent 
to participate in the study before they started answering the 
questionnaire. The researcher also explained the purpose and 
objectives of the study. 

Data was analysed using a qualitative content analysis 
technique. Based on the participant’s response, the data was 
analysed and the “key elements” or “codes” were identified. 
A coding process helps to extract the meaning of data and to 
present its analysis at a higher logical level [34]. These codes 
are usually identified and then organized into categories [35]. 
The categories were finally integrated to form the prominent 
themes of the study. Bryman [36] states that a qualitative 
content analysis technique is an approach that allows 
categories and themes to emerge out of data by understanding 
the meaning of the context in which each item was analysed. 
A qualitative content analysis technique provides meaningful 
interpretation to the data, assists in identifying specific 
categories and relationship and also provides valuable 
cultural insights through analyzing text [37]. Data collected 
from the questionnaire and literature were collated to 
determine whether the research questions were answered.  

Results and Discussions 
The online questionnaire was designed to obtain the 

perceptions of the head of departments and senior lecturers 
from engineering faculties on the provision of education for 
VILs in SA. Qualitative analysis was done and the responses 
were coded and placed under the appropriate categories [38].  

 The online questionnaire was divided into four sections; 
Section A collected the background information of the 
participants; Section B gathered the participants’ view on 
accommodating VILs in higher education in general; Section 
C gathered the information on the current teaching strategies; 
and Section D considered the challenges VILs face 
specifically in engineering courses at tertiary institutions of 
SA. 

The demographic findings collected from Section A of the 
questionnaire are presented in Table I, and highlights that the 
majority of the participants were male (72%). Studies 
indicate that fewer number of women graduate in science and 
engineering; therefore, they are under-represented in science 
and engineering field [39] [40]. The low representation of 
women in this study may be justified based on the reason 
mentioned above. The majority of the participants were in the 
age group 50 years and above with 72% of the participants 
having more than 12 years of experience. This validates the 
target population as senior engineering staff from engineering 



 

departments that included Civil Engineering, Information 
Technology, and Chemical Engineering.  

Table XX. 
Demographic Information of Participants 

  Percentage 
Gender Male 72% 

Female 28% 

Age 30-34 yrs. 12% 

35-39 yrs. 4% 

40-44 yrs. 24% 

45-49 yrs. 12% 

50 yrs. and above 48% 

Work Experience  3-6 yrs. 8% 

6-9 yrs. 16% 

9-12 yrs. 4% 

12 yrs. and above 72% 

 

Section B of the questionnaire captured the views of the 
participants in accommodating VILs in higher education in 
general. The responses of the participants in this section are 
indicated in Table II. A total of 52% of the participants 
strongly agreed that there are a small number of VILs in 
engineering in SA. None of the participants expressed their 
disagreement to this statement. A total of 54% of the 
participants agreed that their universities should 
accommodate VILs. A small percentage of participants (4%) 
indicated that they disagreed on universities accommodating 
VILs that point to a negative attitude towards accommodating 
VILs. The majority of the participants disagreed (48% + 
44%) that their departments were equipped with proper 
resources to assist VILs and that proper training was also not 
provided to their academic staff in this regard (48% + 56%). 
This may explain why the majority of participants (48% + 
20%) indicated that their department was not prepared to 
accommodate VILs. A total of 52% of the participants 
strongly agreed that the current curriculum is challenging for 
VILs. 

Table XXII. 
 4-point scale Participants’ response 

Statement Strongly 
Agree 

Agree Disagree Strongly 
Disagree 

a) There are few 
VILs in engineering 
in South Africa 

52% 48% 0% 0% 

b) Universities 
should 
accommodate VILs 

32% 54% 4% 0% 

c) My department is 
equipped with 
proper resources to 
educate VILs 

0% 8% 48% 44% 

d) My department is 
prepared to 
accommodate VILs 

8% 24% 48% 20% 

e) Proper training is 
provided to the staff 
in my department in 

4% 0% 48% 56% 

Statement Strongly 
Agree 

Agree Disagree Strongly 
Disagree 

order to educate 
VILs 
f) The current 
curriculum is 
challenging for VILs 

52% 40% 4% 4% 

 
 Section C of the questionnaire was structured to 

identify the teaching strategies used by the participants in 
their department to assist VILs. It was noted that the majority 
of the participants indicated that they did not use any specific 
teaching methodologies to assist VILs. The participants 
reported that a lack of adequate resources proved challenging 
for the students to understand the engineering modules. The 
participants were aware of some teaching methodologies and 
educational technologies that could be used to assist VILs, 
but majority of the participants indicated that they did not use 
any of them to assist VILs. A few participants (4%) indicated 
that they used recordings, 3D printing, simulation software 
and magnifiers to assist VILs. Section D of the questionnaire 
captured the views of the participants in accommodating 
VILs in engineering. The response of the participants are 
indicated in Table III.  

 The participants were asked about the challenges 
VILs faced in tertiary institutions in general, as well as the 
challenges they faced in engineering specifically. The 
challenges listed by the participants for the provision of 
education for VILs in tertiary institutions were as follows 
(percentage in brackets indicates the number of universities 
which noted the challenge divided by the total number who 
responded): 

• Lack of assistive resources or equipment (56%); 
• Lack of trained lecturers (20%); 
• Curriculum not designed to meet the needs of VILs 

(20%); 
• Inadequate funds (22%); 
• Poor treatment of VILs from students, staff and 

university (20%); and 
• Inadequate infrastructure (20%); 

 
Table XXIIII. 

 Challenges to the provision of Education for VILs in engineering 
(Participants’ response)  

University 
 
 
Challenges 

1 2 3 4 5 6 7 8 9 

Lack of adequate assistive 
resources and equipment 

 X   X  X X X 

Lack of trained lecturers    X      

Inadequate safety measures  X X       

Curriculum not deigned to 
the needs of VILs 

 X        

VILs struggle to meet the 
course requirements 

   X      

Inadequate funds X X        

Poor treatment of VILs 
from students, staff and 
university 

     X    

Inadequate infrastructure  X        

 
 The challenges identified from the literature and the 



 

questionnaires are depicted in Table IV. The challenges 
represent engineering staff responses to general challenges 
and to specific challenges when considering engineering. 
Challenges identified in the literature that were confirmed by 
the participants for both the university in general and for 
engineering specifically were as follows: 

• Lack of adequate assistive resources, equipment and 
trained lecturers; 

• Inadequate funds and infrastructure; and 
• Poor treatment of VILs from students, staff and 

university. 
 

International studies indicate that there are assistive 
resources for teaching engineering modules [41]. However, 
from the participant’s response, it was clear that their 
departments were not equipped with resources to assist VILs. 
The results also indicate that just as the staff were not trained 
to assist VILs, they were not aware about disability issues and 
how to deal with them. This may affect the attitudes of staff 
in accommodating VILs in tertiary institutions [18].  

VILs do require costly learning materials and specific 
technological resources that assist them to successfully 
complete their academic studies. The department of Higher 
Education and Training (DHET) and government could assist 
in providing more financial aid in this regard [42]. Poor 
infrastructural designs can further affect VILs access and 
equity on a campus [43]. An accessible learning environment 
is of utmost importance for inclusive education. 

Literature indicates that the negative attitude of academic 
staff can affect the progress of students with disabilities in 
higher education [44] while poor treatment from students, 
staff and university affects the self-confidence and individual 
development of VILs [17]. This could be addressed by 
creating more awareness of the needs and abilities of VILs. 

 
Table XXIIIV. 

  Challenges to the provision of Education for VILs in Tertiary Institutions 
(Literature and Questionnaire) [45] 

Challenges 
Challenges 
from 
literature 

Challenges from 
questionnaire 
University in 
general 

Engineering 
specific 

Minimal autonomy of the 
disability units 

X   

Lack of knowlwdge  about 
disability issues among staff 
and students 

X   

Lack of adequate facilities 
(support services) 

X   

Lack of adequate assistive 
resources, equipment 

X X X 

Lack of trained lecturers X X X 

Inadequate safety measures   X 

Curriculum not designed to the 
needs of VILs 

X X  

VILs struggle to meet the 
course requirements 

X  X 

Inadequate funds X X X 

Poor treatment of VILs from 
students,staff and university 

X X X 

Inadequate infrastructure X X X 

 
A generic challenge mentioned by the participants which 

was not specifically for engineering was that the university 
curriculum was not designed to meet the needs of VILs. It is 
important to structure the curriculum to be flexible for all 
students and to train academic staff from a department on 
how to present the learning resources and on how to assist 
VILs. The success of any academic programme depends on 
the efficiency of the academic staff. An inclusive curriculum 
recognizes the individual need of all students and is 
structured in a way that accomplishes all the learning goals 
[46].  

It is noteworthy that the participants mentioned two 
additional challenges for the provision of education for VILs 
in engineering: struggling to meet the course requirements 
(mentioned in the literature) and inadequate safety measures 
(not mentioned in the literature). In our study, 22% of the 
universities indicated that they had inadequate safety 
measures in their laboratories and that VILs would struggle 
to meet the course requirements. It has been noted that 
academic staff from engineering faculties have been 
concerned whether VILs can meet the learning outcome for 
engineering modules [16]. Safety is considered critical to any 
learning environment [9], and is essential for VILs [47].  

Three challenges identified in the literature, but not 
mentioned by the respondents, included minimal autonomy 
of the DU, a lack of knowledge about disability issues among 
staff and students on the campus and a lack of support 
services or facilities for VILs. This suggests that these 
academic staff may not really be aware of the presence and 
purpose of a DU on campus and that these DU may be limited 
in their authority. The literature does indicate that DU are 
seldom given the freedom to develop relevant programmes 
for VILs and that their reporting lines are usually challenging 
[22]. 

Conclusion 
The purpose of this paper was to verify, and add to, the 

identified challenges faced by VILs in SA by considering the 
perceptions of academic engineering staff in this regard. 
Table IV listed these challenges and identified one extra 
challenge relating to inadequate safety measures. Solutions to 
these identified challenges must be sought in order to 
promote inclusive education where the needs of all students 
are met. Education is a fundamental right of every citizen and 
it should not be considered a privilege. 

This study had a limitation in that only 9 out of 20 
institutions participated. This made it difficult to generalize 
the findings. However, on the basis of the findings, this study 
puts forward a few recommendations: 

• Allocate appropriate resources and tools for VILs; 
• Government departments should allocate adequate 

budget for VILs; 
• Design accessible learning material for VILs well in 

advance; 
• Keep in mind the needs of VILs when designing 

curriculums, 
• Raise disability awareness amongst students, staff and 

management;  
• Assign trained staff to assist VILs. 



 

The importance of education for all individuals, and 
especially for those who are mentally or physically 
challenged, is undeniable. Special schools in SA do provide 
basic education to students with disabilities. However, it is a 
matter of concern that there are only a few VILs being 
enrolled in some tertiary education courses, such as 
engineering. The number of these VILs may increase in 
number in the future. Helping these VILs to achieve a higher 
level of functional independence is vital to enable them to 
enter the labour force and to reduce their chances of living in 
poverty. It can also lead to them enjoying a better quality of 
life. This may be achieved if all stakeholders can work 
together to mitigate some of the challenges identified in this 
paper in the provision of education to VILs. 
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Abstract—Apart from becoming a necessity in many people’s 
lives, mobile devices have become an employment opportunity 
and an economic growth tool in many developing countries. 
Some people may view the use of mobile devices at the 
workplace as a disruption, while others may view it as a tool 
that improves communication and impacts positively on 
productivity and performance. To ascertain whether mobile 
devices are disruptive or not, this study examined the 
perceived use of mobile devices at the workplace and its 
perceived effect on performance. Applying a quantitative 
study design, data were collected from 400 employees from 
various industries. The results indicate that mobile devices are 
often used inappropriately at the workplace.  However, when 
used appropriately, it could benefit organizations.  Work-
related phone calls improve work performance. Although 
restriction can curb inappropriate usage of mobile devices, it 
affects employees’ morale if implemented negatively. The 
study was conducted using a small sample from ten selected 
industries in Namibia. It is therefore recommended that 
future studies draw a larger sample from more and diverse 
industries in Southern Africa, to extend the research. 

Keywords — Mobile Devices, Digital Messaging Tools, Smart 
Phones, Employees Performance, Workplace 

 INTRODUCTION 
Mobile devices have become an indispensable part of 

people's lives [8] and influence our lives both ways: 
environmentally [28] and socially [28], including 
communication [25]. According to [6], having access to a 
mobile phone provides a small boost to daily-lived 
experiences and is hence considered a health factor. It also 
contributes to one’s wellbeing: maintaining and improving 
one’s relationships with family, relatives and friends [1]. 
Additionally, it improves work efficiency and performance 
[25].  

Digital messaging tools such as Facebook, Twitter, text 
messages and WhatsApp have made it possible to reach 
people during crisis [19,21,22,24]. As a result, people at 
scenes of crises share almost immediately what they know 
as the crisis unfolds, and others on the receiving end of the 

messages (including security personnel, emergency 
response teams, news media, the general public, etc.) 
respond [18,20].  

Mobile devices serve as economic growth tools in many 
countries [25]. Technologies running on mobile devices 
have a significant effect on economic growth [2]. Facilities 
where mobile devices are manufactured, serve as 
employment opportunities [16]. Contrary to the findings of 
[25] that mobile devices improve work efficiency and 
performance, some organisations view the use of mobile 
devices at the workplace as inappropriate. These 
organisations feel that mobile devices affect work 
negatively. Findings of [9] support this assertion. Based on 
the contradiction above, this study examined the use of 
mobile devices at the workplace. 

LITERATURE REVIEW 
According to [4], mobile devices include smartphones, 

laptops, and tablet computers. Mobile devices could play a 
crucial role in maintaining intimate family ties over 
distances. Though this cannot be classified as positive or 
negative, it affects the way a family unit mingles and, as a 
result, affects their relationships. Without boundaries of 
time and place, mobile devices allow individuals to 
maintain and/or promote family bonds and relationships by 
creating an uninterrupted ability to connect with others [23]. 
For parents, mobile devices increase their ability to have 
security around their wards, as it enables them to monitor 
their wards’ whereabouts. Mobile devices aid employees in 
keeping a balance between their work and family life 
[26,27].  

Keeping a work-family life balance is important, as a 
study by [3] found that there is a significant relationship 
between work-family-conflict or family-work-conflict and 
the job performance of working mothers. This affirms that 
the private use of mobile devices and technologies at the 
workplace is widespread [25]. Actual phone call logs 
indicate that cell phones are predominantly used for social 
reasons (family and friends) and less for work-related 
reasons [26]: as a result, [25] conclude that cell phone calls 



 

at the workplace are unproductive and do not contribute to 
productivity gains [25].  

Contrary to the above, mobile devices make employees 
seemingly increasingly accessible and contactable. For 
instance,  during dead work times, such as commuting in a 
car, employees remain productive by the use of their mobile 
devices [11]. In [26] study, one-third of workers responded 
that they find it difficult to work properly without mobile 
devices and over half (55%) of employed respondents 
indicated that job-related mobile calls increased their 
productivity. To enable the capturing and sharing of 
information with team members in mobile working 
environments such as construction sites (for better 
understanding, and for contribution to decision making), [5] 
designed a system that ensures collaboration among team 
members at construction sites in resolving problems. [5] 
designed system designed a system that ensures 
collaboration in construction sites. By using this system, 
team members are able to collaborate to understand 
problems to resolve together. According to [15], employees 
are able to coordinate colleagues (assigned on a task) better 
if allowed to use mobile devices. Employees, whose work 
often involve travel, buy the mobile device(s) to facilitate 
remote working [17].   

According to [10], the core function of mobile devices 
includes the coordination of safety and security. For 
managers, mobile devices enable them to monitor the 
progress of employees and different projects, regardless of 
time and space [11,25]. Digital workplace toolbox enabled 
by mobile devices and other technologies, allow for 
communication, collaboration, connection, and day-to-day 
services to be delivered in the workplace. Communication 
and collaboration may be achieved by the use of mobile 
device platforms such as team rooms, communities, wikis 
and web conferencing [7]. In school environments, students 
use their phones to connect to each other, and to engage in 
teamwork from multiple locations so as to communicate 
rapidly [13]. Mobile devices, therefore, play a crucial role 
in collaboration among employees and students. A report by 
[12] on the digital workplace confirms this as 74% of 
collaborators perceive the digital workplace as positive for 
companies.   

From the above, there seems to be a lack of consensus 
on whether mobile devices affect work productivity 
positively or negatively. Hence, this study examined the use 
of mobile devices at the workplace and its effect on work 
performance in Namibia. 

METHODOLOGY 
The study was conducted using employees from ten 

different industries in Namibia: Education, Sales & 
Marketing, Manufacturing, Health, Energy, Tourism, 
Agriculture, Mining, Logistics and Information 
Communication Technology. Considering the chosen 
industries for this study, the population for the study is 
422091 [14]. Applying Sloven’s (Ellen, 2018) sample size 
formula and an error margin of 5%, a sample size of 400 
was determined. Applying proportionate sampling, a 
sample quota was allocated to various industries as in Table 
1.  

A questionnaire was used to collect data. The 
questionnaire consisted of questions on the restriction of 

mobile device use (based on legalities, company policy or 
supervisor monitoring), the difficulty of working without a 
mobile device, disruption, and improvement in efficiency 
and performance of work due to mobile device usage.  

The questionnaire was administered to respondents 
through an online tool: Survey Monkey. The collected data 
were analyzed for frequency trends. 

Proportinate Sampling of each Industry 

No Industry Population Percentage Sample 
Size 

1 Education 41422 9.8 39 

2 
Wholesale, 
Financial and 
Insurance Services 

81017 19.2 77 

3 Manufacturing 44419 10.5 42 

4 Human Health and 
Social Work 19058 4.5 18 

5 Energy, Water and 
Related Industries 9530 2.3 9 

6 
Accommodation, 
Food and Tourism 
Services 

47840 11.3 45 

7 Agriculture Forestry 
and Fisheries 135832 32.2 129 

8 Mining and 
Quarrying 14825 3.5 14 

9 Transport and 
Logistics 22175 5.3 21 

10 
Information 
Communication 
Technology 

5973 1.4 6 

Total 422091 100 400 

FINDINGS 
Fig. 1 shows that 52% respondents agreed that mobile 

devices are used inappropriately, (of the 400 respondents, 
26% were not certain if mobile devices are used 
inappropriately or not, and 22% disagreed that mobile 
devices were used inappropriately. This finding confirms 
the findings of [26] that mobile devices and technologies are 
used less for work-related reasons. 

On the legal rights of employers restricting employees 
from using mobile phones, Fig 2 indicates that 55% agree 
that the employer has legal rights to restrict mobile phone 
usage during working hours, (of the 400 respondents), 31% 
were neutral and 14% disagreed. 



 

 
 Fig 1: Inappropriate use of mobile devices at the workplace. 

 
Fig 2: Employer legal rights in restricting mobile devices at workplace. 

As shown in Fig. 3, 82% of the respondents agree that 
mobile devices improve work performance, and the 9.1% 
were neutral,  remaining 9.1% disagreed that mobile device 
activities at the workplace improve performance. This 
finding confirms the findings of [11] that mobile devices 
contribute towards employee productivity and [26] findings 
that  mobile device related activities increase productivity. 

On whether mobile devices allow employees to keep 
connected to their family and friends’ while at work, (Fig. 4 
indicates that all 400 respondents agreed. This confirms the 
findings of [26] and [3] that mobile devices aid employees 
in keeping a work-family life balance. It also confirms the 
findings that mobile devices maintain and/or promote 
family bonds and relationships by creating an uninterrupted 
ability to connect with family and friends [23].  

 
Fig 3: Work related mobile device activity improves performance. 

 
Fig 4: Connected to Family and Friends whiles at work. 

In Fig. 5, 53% agreed that mobile devices are used for 
collaborative purpose at the workplace, (of the 400 
respondents), 26% were not certain if mobile devices are 
used for collaborative purposes or not, and 21% disagreed 
that mobile devices were used for collaborative purposes at 
the workplace. This finding confirms the findings of [12] 
and [13] and the proposal of [5] and [7] that mobile device 
platforms support collaboration among workers. 

 

 

 
Fig 5: Use of Mobile Devices for Collaborative purpose at the 

workplace. 

 

CONCLUSION  
From the above, it can be concluded that mobile 

devices are used inappropriately at workplaces: however, 
work-related mobile device activities improve work 
performance. Mobile devices enable employees to have a 
work-family balanced life. When used productively, 
mobile devices could benefit organisations. One such 
purposive use is collaboration among workers. The key 
question then is, at what point does private use of mobile 
devices impact negatively on productivity? Conversely, at 
what point does work-related use of mobile technology 
impact negatively on family relationships? The balanced 
use of mobile technology can benefit both family and 



 

employers.  

RECOMMENDATION 
The inappropriate use of mobile phones by employees 

requires organisations to put in place measures to curb it. 
However, since mobile devices improve employees’ 
performance, the question as to how far measures should 
be put in place arises. Hence, future studies should look into 
how far measures can be put in place to curb the 
inappropriate use of mobile devices at the workplace. The 
study drew a sample from ten industries; however since 
there  are more than ten industries in Namibia, , it is  
recommended that future studies draw samples from more 
industries in Namibia. Further studies should be conducted 
to establish the point at which private use of mobile devices 
impacts negatively on productivity and the point at which 
work-related use of mobile technology impact negatively 
on family relationships.  
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Abstract— The future of any society rests on the shoulders of 
its children. It is therefore crucial that the children receive 
quality education to prepare them to be the future of society. 
The emphasis is on education, in which the educators play a vital 
role. But education is not the only element in the development of 
our children. Health issues also have an impact on the child’s 
ability to learn, and the educators’ capacity to provide good 
quality education. An article published in the BMC Public 
Health journal on the health status of primary school educators 
in low socio-economic areas in South Africa, discussed the 
prevalence of risk factors for the development of non-
communicable diseases (NCDs), under teachers (and children) 
[1]. These risk factors include high levels of obesity, high waist 
circumference, high blood pressure and high levels of 
cholesterol and blood glucose. Add to that a sedentary lifestyle 
and the high job-related stress levels that educators experience, 
a very real cause for alarm becomes clear. In 2017, a health 
intervention initiative, named KaziBantu, followed the very 
successful DASH study, which focused on the disease burden, 
physical activities and schoolchildren’s health. This paper 
focuses on the development of two components of KaziBantu, 
namely, KaziCHAT and KaziHealth. The development of the 
KaziCHAT system and the KaziHealth mobile application, are in 
the spotlight and this includes the development of the 
requirement specifications, workflow, user interface design, as 
well as the usability testing of both systems.   

Keywords— Digital health solutions; self-management of 
health; school health; health assessment 

Background 
During 2014 to 2017, the Nelson Mandela University in 
South Africa, the University of Basel in Switzerland and the 
Swiss Tropical and Public Health Institute in Switzerland, 
developed and implemented a multi-fold, school-based 
toolkit, aimed at improving the health and wellbeing of 
schoolchildren in eight historically mixed-race schools in 
disadvantaged communities in Port Elizabeth, South Africa.  
The focus areas of the DASH study were physical education 
and fitness, health and hygiene programmes, as well as 
nutritional and deworming interventions of schoolchildren in 
                                                           

7 Disease, activity and schoolchildren’s health (DASH) in Port Elizabeth, South Africa: a study protocol 
(pdf) 
8 Gerber, M., Müller, I., Walter, C., du Randt, R., Adams, L., Gall, S., Joubert, N., Nqweniso, S., Smith, 
D., Steinmann, P., Probst-Hensch, N., Utzinger, J., Pühse, U. (2018) Physical activity and dual disease 
burden among South African primary schoolchildren from disadvantaged neighbourhoods, Prev 
Med, https://doi.org/10.1016/j.ypmed.2018.04.001 

9 Salvini, M.,* Gall, S.,* Müller, I., Walter, C., du Randt, R., Steinmann, P., Utzinger, J., Pühse, U. & 
Gerber, M. (2017). Physical activity and health-related quality of life among schoolchildren from 

these schools [2]. The results of the study were summarised 
in manuscripts, published in journals7

’
8
’
9 presented at 

national and international scientific meetings and masters’ 
degree theses10

’
11

’
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In 2017, KaziBantu followed. The focus of KaziBantu - 
Healthy Schools for Healthy Communities - is on the health 
and wellbeing of the educators. The aim was to develop a 
Teachers, Health Toolkit comprising an electronic risk 
assessment tool called KaziCHAT, (Comprehensive Health 
Assessment Tool) to support the clinical, physical and 
psychosocial assessment activities of educators. An 
Individual Risk Assessment Profile of the teacher is compiled 
after the assessment, serving as a baseline indicator of the 
teacher’s overall health status.   
Teachers can then download their Risk Profile on KaziHealth, 
a mobile application that enables teachers to monitor and 
manage their health, themselves. KaziHealth can also be used 
as a standalone application for individuals who are not part of 
the KaziBantu project. The overall objective of KaziHealth is 
to bring about a paradigm shift to return the ownership and 
responsibility for good health, to the individual. It is an appeal 
to the intrinsic motivation of individuals to manage their 
health; to appeal to the different senses of the users, using 
digital storytelling to manage their health and to extend the 
self-management of health to the 4th Industrial Revolution. 

Problem Statement 
It is a global trend that the daily physical activities of children 
and adults are on the decline. Sedentary lifestyles and the 
intake of food with poor nutritional value, are the main causes 
of obesity, poor muscle development and stunting, to name 
but a few. An article published in Health-E News in 2011, 
stated that 35% of high school girls in South Africa were 
found to be overweight or obese. This puts South Africa on 
par with the United States, where obesity has tripled in the 
last 30 years [3]. On the flipside, one out of every five 
children under the age of nine years is stunted due to under-
nutrition. 

disadvantaged neighborhoods in Port Elizabeth, South Africa. Quality of Life Research. *Both authors 
have equally contributed to this article. 
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The problem is, however, not limited to schoolchildren. A 
study done in India, with 500 female school teachers, to 
determine the risk of obesity among female teachers and the 
various health problems associated with it, revealed that 
43.2% of teachers had Grade I obesity, 20.4% Grade II and 
6.6% Grade III. The likelihood of these teachers to develop 
adverse health effects due to obesity is high [4]. A similar 
study was done in Brazil with 716 teachers from a state-
owned school. The findings showed an overall overweight or 
obesity prevalence of 47.2%, with more overweight male 
teachers than female ones [5]. 
In South Africa, the picture is pretty much the same. The 
South Africa National Department of Health stated that 70% 
of women and 40% of men are either overweight or obese. 
This puts them at risk to develop non-communicable 
diseases, such as diabetes, hypertension and heart diseases 
and in some cases, cancer [6]. The use of substances 
including tobacco, alcohol and other drugs, as well as high 
stress levels and socio-economic challenges, are all 
contributing factors that have a negative impact on a person’s 
health and wellbeing.  
In 2016, the South African National Department of Basic 
Education, commissioned the Human Sciences Research 
Council to conduct the second national survey to assess the 
health and wellbeing of public school-based educators in 
South Africa.  The first study was done in 2004. The main 
objectives of the study were to investigate the HIV-related 
epidemiological profile of teachers; assessing the extent of 
TB infection and non-communicable diseases, including 
mental health and environmental issues, such as violence in 
schools; and systemic issues, such as class sizes and workload 
[7].  
The study revealed that the prevalence of HIV among the 
teachers has increased, stress levels are high due to large class 
sizes, and teachers are not qualified to teach the subjects they 
are indeed teaching. These factors result in absenteeism and 
attrition in schools. The recommendations to address these 
issues included Employee Health and Wellness programmes 
and the development of an mHealth mobile applications 
system.  This would provide teachers with a platform to 
access information for referral mechanisms for high-risk 
substance abuse. Continuous professional development 
programmes for teachers should be included, especially for 
teaching mathematics and mathematical literacy, and the 
implementation of workplace programmes assisting 
educators with factors, such as high stress levels.  

The Dash Study 
DASH is the acronym for Disease, Activity and 
Schoolchildren’s Health. In 2014, the Nelson Mandela 
University, the University of Basel and the Swiss Tropical 
and Public Health Institute partnered to explore the 
implementation of a school-based health promotion 
programme. It was aimed at contributing to the improvement 
of the health and wellbeing of schoolchildren in 
disadvantaged neighbourhoods of Port Elizabeth in South 
Africa. The objective of the study was to investigate specific 
health indicators and its impact on children’s physical fitness, 
cognitive performance and psychosocial health.  
To improve the health and overall wellbeing of the children, 
a “toolkit” was developed that comprised four programmes, 

namely, Nutrition (including nutritional supplementation); 
Physical activity; Health and hygiene; and the Deworming or 
medication programme. Students and staff of Nelson 
Mandela University visited the schools and interacted with 
the children. Children were assessed and provided with 
deworming medication and supplements.  
Physical activities and hygiene routines, such as hand 
washing, were practised. Participating schools were 
supported with meal plans and hygiene instructions for food 
preparation. When the DASH study came to end in 2017, the 
consortium decided to expand the programme and build on 
the lessons learnt from DASH [8]. The focus of the new 
project called KaziBantu is not only on schoolchildren but 
includes the schoolteachers as well. 

KaziBantu 
KaziBantu – Healthy Schools for Healthy Communities -  is 
a collaborative project between Nelson Mandela University, 
the University of Basel and the Swiss Tropical and Public 
Health Institute in Switzerland. The project was funded by 
the Novartis Foundation and commenced in 2017. KaziBantu 
literally means “Active People” (Kazi – active and Bantu – 
people). The project built on the evidence gathered during the 
DASH study, namely, that school-based health interventions 
could improve the health and wellbeing of schoolchildren and 
the schoolteachers. The long-term objective for KaziBantu is 
to expand it beyond the borders of South Africa to other 
countries as well.  

KaziKidz 
KaziBantu is made up of two programmes, namely, KaziKidz 
and KaziHealth, and focuses on the school community as a 
whole. Physical Education (PE) lost its status as a standalone 
subject in South African schools since the start of the 
curriculum reforms in 1997. That, and the shortage of 
qualified PE teachers, the poor state of the playgrounds at 
many disadvantaged schools in South Africa, and the lack of 
facilities and equipment for physical education, contributed 
to the decline in physical activity participation of children in 
the school environment and, therefore, increasing sedentary 
pursuits [9]. 
To re-establish physical activities in schools, KaziKidz 
explores the way schoolchildren could be enticed to 
participate and enjoy physical activities at school. From this 
study, the “Learners Health Toolkit” was developed. This 
teaching toolkit consists of three pillars, namely, Physical 
Education; Moving to Music; Health and Hygiene; and 
Nutrition education lessons. These lessons are aligned to 
South Africa’s Curriculum and Assessment Policy Statement 
(CAPS).  
The implementation of the KaziKidz toolkit, officially started 
in January, this year (2019), with postgraduate students from 
the Department of Human Movement Science at Nelson 
Mandela University and from the Department of Sport, 
Exercise and Health at the University of Basel. The students 
lead the schoolchildren through lesson content and physical 
exercises, using music to add a fun element to the activities. 
The project is rolled-out in four schools in Port Elizabeth, 
reaching 1500 children. The objective is to expand the 
programme to another 300 public schools in and around Port 
Elizabeth by the end of 2019. The objective is to encourage a 
healthy, active lifestyle among the children. 



 

KaziHealth 
The high prevalence of overweight and obesity among adults 
in South Africa, place them at high risk for non-
communicable diseases. A study undertaken by the 
University of the Western Cape, the Human Science 
Research Council and the Medical Research Council in South 
Africa, and showed that a staggering 80% of the 155 primary 
schoolteachers who participated in the study, were either 
overweight or obese [10]. What was an even bigger concern, 
was the teachers’ poor knowledge about nutrition and 
physical activity. This could not only impact the educators’ 
health, but also that of the learners they teach. A holistic 
approach is, therefore, necessary when addressing healthy 
lifestyles in schools.  
The teacher’s health promotion programme consists of a 
behaviour change model that targets perceived levels of stress 
and mental health outcomes. The programme includes a 
health risk assessment tool to capture the assessment data, 
lifestyle coaching and the KaziHealth mobile application, 
with which the teachers can manage their own health and 
monitor their risk factors. These tools are aimed at lessening 
the risk of developing cardiovascular and communicable 
diseases, improving physical activity and physical fitness, 
improving nutrition, eating habits and psychosocial health. 
This specially tailored school-based programme has been 
designed to educate and enact a positive transformation to 
create healthy schools for healthy communities.  
KaziHealth is aimed at educators. A Teachers Health Toolkit 
was developed that consists of five components. The first 
component is an individual health assessment, namely, a one-
on-one contact session with a biokineticist to identify 
potential health risks. The second component is the 
development of a personal health risk profile, based on the 
results of the health assessment. Components three and four 
are lifestyle coaching and follow-up phases, and component 
five is the evaluation of the teacher’s health and progress and 
personalised goals setting. The intention is to assist teachers 
to manage their health themselves by identifying the risk 
elements that could have a negative impact on their health 
and to provide them with a mechanism to monitor their 
progress.  
This mechanism is in the form of a mobile application, 
downloaded on the teacher’s cell phone after the teacher 
underwent an individual risk assessment. When the teachers 
(users) register on the KaziHealth app, they have to indicate 
whether they are part of the KaziBantu project. If they are, 
they can choose to have their risk profile imported from 
KaziCHAT onto the KaziHealth App or choose to be re-
assessed, and they will have to enter the assessment results 
on their mobile phones.  
KaziHealth can also be used as a standalone application by 
users who are not part of the KaziBantu project, thus not 
having a full health assessment protocol done, They can, 
however, have their blood pressure, total cholesterol, blood 
sugar and anthropometric measurements, taken at a local 
clinic or pharmacy and entered into the KaziHealth App and 
then follow the in-app tips and tools, to manage their risk 
profile. KaziHealth is in the public space and can be 
downloaded from Google Play Store.  

KaziCHAT 
 KaziCHAT is a Comprehensive Health Assessment Tool, 

hence the acronym, “CHAT” at the end of the name Kazi. 
KaziCHAT is a web-based system that enables healthcare 
practitioners or researchers to electronically capture and 
analyse data collected during a “Full Assessment Protocol” 
of their clients (in this case, specifically schoolteachers) and 
to generate customised reports. The system was developed by 
the Centre of Community Technologies (CCT) at Nelson 
Mandela University in collaboration with biokineticists in the 
Department of Human Movement Science, and supports all 
the components of the full assessment protocol of a teacher 
or client, which includes the following: 

• Biographical and personal information. 

• Subjectively perceived health information. 

• Family and medical history. 

• Physical activity behaviour and physical activity 
readiness. 

• Clinical examination data.  

• Anthropometry and body composition measurements. 

• Physical activity and physical fitness. 

• Communicable diseases. 

• Psychosocial health. 

• Nutrition. 

To use KaziCHAT, the healthcare facility where the 
assessment is done, must be registered on the system, as well 
as the healthcare practitioner or assessor, who are doing the 
assessments and capturing the data. The healthcare 
practitioner has to also register the school and teacher to be 
assessed, on the system. The system then creates a unique 
identifier for the teacher, which teachers can use to log into 
KaziHealth to access their personal health risk profile. The 
healthcare practitioner then captures the teacher’s basic 
profile, which includes biographical data, general 
information and medical history.  

Teachers are also asked to complete the Physical Activity 
Readiness Questionnaire (PAR-Q) to determine if they may 
partake in the increased physical activities required for the 
assessments. The outcome of the PAR-Q determines whether 
or not teachers would require a medical clearance letter from 
their doctor prior to the assessments. The system prevents the 
assessor to start the assessments without the teachers’ 
informed consent and a medical clearance certificate from 
their doctors if required.  
KaziCHAT makes provision for teachers to assess themselves 
on sensitive issues, which they might not want to discuss with 
the assessor, but important factors that could influence their 
overall health and wellbeing. For these self-assessments, 
teachers log into the system with the unique identifier created 
when the healthcare practitioner registered them on the 
system for the very first time. Areas that require self-
assessments are:   
 
Physical activity behaviour: The Physical Activity Readiness 
Questionnaire (PAR-Q) is a self-screening tool that 
determines the teacher’s physical activity readiness. This is a 
prerequisite for them to partake in any fitness assessments or 
substantially increased physical activities, forming part of 



 

their overall health assessment. The outcome of this 
questionnaire determines whether or not the teachers need a 
medical clearance letter from their physician along with 
specific exercise limitations, they might have. 
 
Physical activity level: To determine teachers’ physical 
activity level, they are required to complete the International 
Physical Activity Questionnaire (IPAQ). Completing the 
questionnaire requires themto select the appropriate answers 
on the questions from a set of options in a dropdown list. 
Thesystem uses Skip Logic, a feature that changes the 
question the teachers see next, based on their response on the 
current question. Stress assessment is done on six levels, 
including the teacher’s general perceived stress; work-related 
stress; work and family conflict; burnout symptoms; health-
elated quality of life; and sleep complaints. The teachers also 
select their responses to the questions for each level, from 
adropdown list with options. Each option has an 
assignednumerical value, not displayed on-screen. 
Thesystem computes these values in the backend 
andclassifies the outcomes as either low, moderate or high-
risk levels. The visual presentation of the results is in an on-
screen dashboard, colour-coded in green for low risk, amber 
for moderate risk and red for high risk, to make it easier to 
interpret. These classifications are only visible to the 
healthcare practitioner or assessor. 
Nutrition: Nutrition assessment is also done via a 
questionnaire, the teacher answers by selecting the ppropriate 
responses from a dropdown list with options. The 
classification is determined using the same method as for 
Stress Management and is only visible to the healthcare 
practitioner or assessor. Theclassification results indicate a 
pattern of bad eating habits, in which case an in-depth 
analysiscould be done, for example, a 24-hour dietary recall.  

Once the teacher has completed all self-assessent 
questionnaires and submitted all the required documetation, 
the assessor can begin the assessments, starting with a clinical 
examination. The clinical tests include blood pressure and 
heart rate measurements, full lipid profile, blood glucose 
levels and haemoglobin (Hb) concentrations in the blood. The 
altitude, at which the readings are taken, influences the 
Haemoglobin concentration in a person’s blood. The system, 
therefore, calculates the Hb levels based on the facility’s GPS 
coordinates and height above sea level, captured when the 
facility was initially registered on the system.  

The system is designed to follow the workflow of the way 
the measurements are done in practice and the way the test 
results are calculated. Blood pressure (and heart rate) is, for 
example, measured in three trials, with a one-minue break 
between each trial and measurement. The system clculates the 
final result for each test, by discarding the first reading and 
then averaging the second and third reading (according to the 
system specifications) and classifies the outcomes according 
to approved medical specifications.  

The system also provides for using different types of 
devices for measuring cholesterol and blood glucose. The 
healthcare practitioner or assessor selects the appropriate 
device from a dropdown list, which then opens the screen 
showing the data elements, to be captured for that specific 
device, as well as the test conditions.  

When the healthcare practitioner, for example, is using an 
Accutrend device for measuring cholesterol, he or she will 
only be able to measure Total Cholesterol levels. If an Alere 
Afinion AS100 Analyser is used, a full lipid profile can be 
done, which includes total cholesterol, low-density 
lipoproteins, high-density lipoproteins, triglycerides and 
cholesterol or HDL ratio. Instructions to the assessor and 
referral guidelines are displayed on-screen where necessary.  

The teacher’s anthropometric and body composition 
measurements are taken and recorded. This includes height, 
weight, waist and hip circumference and waist-to-hip ratio as 
well as densitometry measurements. The system calculates the 
Body Mass Index (BMI) when the assessor enters the height 
and weight measurements. The teacher’s personal Risk Profile 
consists of his or her blood pressure, total cholesterol and 
blood glucose levels and BMI. These four components can be 
imported from KaziCHAT onto the KaziHealth mobile app 
when teachers log-in with their unique identifier.  

Physical activity and physical fitness assessments consist 
of a battery of tests, including the “Cooper 12-minute run 
test”. KaziCHAT supports all the components of this test, 
allowing the assessor to collect pre-test data (blood pressure 
and heart rate), during test data. This includes a “Laps 
Counter” to measure the number of circuits completed, as well 
as the distance, and post-test data, namely, the blood pressure 
and heart rate directly after the test and the recovery blood 
pressure and heart rate measurements.  

The system uses mathematical formulas to calculate the 
maximum amount of Oxygen (VO2 max) the teacher can utilise 
during intense exercise, indicating the cardiorespiratory 
fitness. The system then rates and classifies the teacher’s 
performance for the Cooper 12-Minute Run Test and VO2 max 
according to gender and age.  

The teacher’s upper body strength is measured with a 
Hand Grip Dynamometer. The assessor records the values on 
the system, which classifies the results using approved 
parameters for males and females. Objectively-assessed 
physical activities are measured using an Accelerometer, an 
on-body wearable device that the teacher has to wear for a 
period of seven days. The data from the device is downloaded 
onto the KaziCHAT system at the end of the period. The 
system then analyses and classifies the data to indicate 
whether the teacher has a sedentary, low active, somewhat 
active, active or a highly active lifestyle.  

Systems Development Process 
The development of the KaziBantu website, the 

KaziCHAT risk assessment tool system and the KaziHealth 
mobile application, followed a user-centred design process. 

Personas 
 Personas were developed to depict the typical user 

profiles of the people visiting the KaziBantu website, people 
using the KaziHealth mobile application to manage and 
monitor their health, and the healthcare professionals using 
KaziCHAT to perform risk assessments on the teachers. Four 
user-groups were identified, namely, schoolteachers 
interested in KaziBantu for teachers or for pupils, healthcare 
professionals or researchers using KaziCHAT to perform 



 

individual risk assessments, and the general public who come 
across the KaziBantu website, wanting to know more about 
the project or interested in using KaziHealth to manage their 
own health, without being part of the project. 

Use cases 
Use cases were then developed for each of the personas. 

The use cases described the way the different personas would 
use the technology platforms. The use case development 
process helped to identify the content, users might need or be 
interested in; the technology features allowed users to 
effectively perform desired tasks and determined the 
workflow of the various business processes to make it easy 
and intuitive to follow. 

Content development and verification 
The content for both the KaziBantu website and 

KaziHealth and KaziCHAT was developed by the 
Department of Human Movement Science at the Nelson 
Mandela University and the Department of Sport, Exercise 
and Health at the University of Basel, whereas the Swiss 
Tropical and Public Health Institute in Basel also developed 
content for KaziHealth and KaziCHAT.  

User requirements 
The collation of all the use cases helped to define the user 

requirements for each of the platforms (website, mobile app 
and the risk assessment tool). The user requirements 
document described the needs, goals and tasks that the end-
user would want to perform and what the end-user expect the 
technology to do. 

Software requirement specifications 
The software requirements specifications document 

described in detail the business processes, the way the 
workflow should work, the metadata and the data elements to 
be captured, the backend functionalities of the software, the 
way the values should be calculated using mathematical 
formulas, and the parameters for classification purposes.  

System design and prototyping 
This part of the development process was done in phases, 

starting with a non-functional prototype, to help decide on the 
design, look and feel of the platforms. The development of 
functional prototypes followed to test the workflow, 
functionalities, usability and user experience of the platforms.  

Software development 
Once the prototypes were signed-off, the development of 

the platforms started, based on the system requirements 
specification and ensuring interoperability between the 
different systems and applications. 

User testing 
User testing was done with the biokineticist and students 

on all the platforms, to ensure that the systems are functioning 
and behaving as they should, ensuring positive user 
experience. This was an iterative process as some 
amendments had to be made, to improve the systems’ 
workflow and response time.  

Deployment 
The KaziBantu website was the first platform to be 

implemented as it contained all the project information and all 
its different programmes. It also served as an access point to 
KaziKidz and KaziHealth. The development of KaziCHAT 
took longer and influenced the development of KaziHealth, as 
it had to integrate some of the functionalities.  

KaziCHAT and KaziHealth are currently tested in schools 
in Port Elizabeth and feedback is awaited on the 
implementation model and system performance. 

Conclusion 
The KaziBantu project presented here builds upon the 
previous DASH study and aims to improve physical health 
and well-being, cognitive performance, and psychosocial and 
clinical health of children and teachers.  This paper explored 
the design of a custom-built technology solution to support 
the overall goals and objectives of the KaziBantu project.  
The applications will be made available to the education 
department’s directorate responsible for human resources for 
distribution to all teachers together with encouragement for 
implementation. The novelty of the applications lies in not 
only the inter-disciplinary nature of the research but also the 
unique introduction of technology solutions for the health and 
wellness management in impoverished and harsh 
environments where illiteracy, neglect, and violence are 
common in the community. 
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Abstract— There is a growing consciousness for 
sustainability in relation to the concern for people and 
the planet.  This has been seen through the 1972 United 
Nations conference on the Human Environment, the 
Brundtland Report (1987), the United Nations 
Conference on the Environment and Development 
(UNCED) (1992), and Educating for Sustainability 
Development (ESD), the Decade of Education for 
Sustainability Development (DESD):  2005 to 2014.  
Consequently, the call for a socially responsive 
curriculum aligned within the paradigm of a 
sustainability ethos becomes integral to curriculum 
transformation in higher education institutions.   
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INTRODUCTION 
“How will the marketing scene need to be different 

and if we are looking at fundamental transformation, 
what kind of marketing are we talking about then?”    

This question presented a compelling case to 
understand the existing ideological context of the 
marketing theory and to interrogate what 
transformation should occur in the marketing 
theory.  The “marketing concept” derived from 
neoclassical economics, is founded on the principle 
that all decisions in marketing are guided by demand, 
thereby providing economic and social validity for a 
firm to exist (Varey, 2010).  The marketing concept is, 
therefore, a representation of the marketing theory 
which is founded primarily on the promotion of 
consumer needs.   

Within the context of the marketing concept, the 
“dominant social paradigm (DSP)” characterised by 
political, technological, and economic dimensions 
(among others) dominated the marketing theory  

 

 

(Kilbourne & Carlson, 2008).  This resulted in 
consumer purchase behaviour being associated with 
individual growth within an economic system of 
exchange that ironically benefitted the firm’s interest.  
This was supported by (Stubbs & Cocklin, 2008), who 
highlighted that the DSP served to legitimise a 
performance-based ideology of marketing to 
encourage economic growth (within a neoclassical 
dominant worldview) for firm success through 
consumer consumption.   

However, there have been challenges made to 
mainstream marketing and consumer theory through 
locating phenomena in social, political and historical 
contexts to expose embedded power relations and 
ideologies (Cova et al, 2013).  These challenges can be 
considered criticisms levelled at the limited 
(economic) theoretical foundation of the discipline. In 
response to these criticisms, the critical marketing 
theory emerged as an ideological defence of the 
marketing theory.  The critical marketing theory was 
an attempt to make visible, power relations that 
characterised the dominant social paradigm of the 
marketing theory and to diminish the focus on 
satisfying consumer needs Tadajewski & Brownlie, 
2008; Brownlie, 2006).   

However, from the critical marketing theory 
background, the marketing discourse that discovers 
the impact of power relations, and social, political and 
historical contexts in relation to academics and the 
marketing curriculum, is an area for further 
investigation. The problem highlighted here, reflects 
on the interplay of power with regard to the existing 
marketing curriculum and the role of academics in the 
marketing curriculum transformation in a socially 
responsive context.  The marketing curriculum offers 
an example to understand the ways in which the 
authority (power) of the curriculum deagentises 
academics and makes them technocrats or 
implementers.  This is an area where the issue of the 



 

marketing ideology can be debated, contested, or even 
harmonised. 

LITERATURE REVIEW 
 

Foucault (1981) views power as discursive and 
embedded within scientific forms of knowledge that is 
considered to be the truth.  The marketing discourse 
would therefore be subject to such embedded power, 
and marketing knowledge would be considered the 
truth.  Whilst sovereign power is exhibited visibly, 
discursive power and knowledge power is not readily 
observed.  Foucault (1981) has also linked discourses 
with subjectivity, which is not reduced to the 
individual itself, but is based on discourse. Therefore, 
the power/knowledge that would reside in discourses 
such as marketing managerialism is not just enduring 
beliefs of power holders but is reproduced by 
universities that are actors in the form of power and 
knowledge, hence upholding avenues of viewing the 
world (Fougère & Skålén, 2012).   
 

In trying to encapsulate the dominant social paradigm 
of the marketing discipline, underpinned by the 
“marketing concept”, academics in the marketing 
discipline have been very efficient in promoting 
theoretical concepts such as the 4Ps.  There has been 
limited consideration within the marketing 
curriculum, given to issues such as the planetary 
impacts of marketing, the influence of marketing on 
consumption ideology or even 
sustainability.  Difficult issues such as race, class, 
gender, as well as sources and consequences of social 
objectification, are issues to consider in a classroom, 
to highlight democracy as praxis (Pautz, 2010). 
 

Greene’s (1978) emphasis on “transcendence” in 
Landscapes of Learning, highlights the importance of 
understanding our experiences within our landscapes 
and to use this as a way of creating social change and 
connecting to a moral life.  Perhaps, in this regard, the 
marketing curriculum has emphasised the importance 
of profiteering and taken for granted how the 
discipline emphasises customer satisfaction built 
through the mechanism of purchasing products and 
promoting the need for ownership. This is the message 
that is communicated to customers and it is what is 
taught to students as part of their marketing 
curriculum.   
 

There is a growing sense of powerlessness that leads 
to numbness to moral and ethical issues (Pautz, 
2010).  Being powerless contributes to not 

understanding how the impact on a broader social and 
ecological level has not been considered in the 
landscapes of the marketing discipline and including 
marketing practice.  Hence, the nature of knowledge 
and how this may have influenced the development of 
a socially responsive marketing curriculum is 
important and would need to be explored though 
understanding marketing in a historical context. 
 

THE HISTORICAL CONTEXT OF THE 
MARKETING THEORY: “4 ERAS OF 

THE MARKETING THOUGHT” 
Historically, marketing as a discipline has moved 
through various phases that have impacted on its 
academic discourse.  Consequently, understanding the 
characteristics of these phases may provide insight 
into the choice’s academics make in adopting a 
marketing curriculum orientation. Wilkie and Moore 
(2012) refer to the “4 Eras of Marketing Thought” that 
they developed in 2003, to provide an historical 
context for marketing.  These “Eras” are represented 
in Table 1 below. 
 
 

TABLE 1:  THE “4 ERAS OF MARKETING THOUGHT” 

Era Distinctive characteristics 

(Before 1900) “Pre-
Marketing” 

• There exists no field 
of study to distinguish it, as the 
issues related to it are entrenched 
in the field of economics.  

I.Founding field of 
marketing (1900-1920) 

• Marketing is emphasised as 
distribution 

• Emphasis on defining the 
purview of marketing’s 
activities as an economic 
institution (derived from 
the field of economics). 

• First courses developed 
with the title “marketing”. 

II. “Formalising the 
field” (1920 -1950) 

• General acceptance and 
development of the 
“foundations” or 
“principles of marketing”. 

• Knowledge development 
infrastructure established 
for the field:  professional 
association (AMA), 
conferences, journals 
(Journal of Retailing and 
Journal of Marketing).  

II. “A paradigm 
Shift…Marketing, 
Management and the 
Sciences” 

• U.S. mass market growth 
and marketing body of 
thought. 

• Two standpoints developed 
to dominate the marketing 
mainstream: 



 

1. The “managerial 
viewpoint” 

2. The behavioural and 
quantitative sciences 
as avenues to future 
knowledge 
development. 

• Knowledge infrastructure 
expanded and evolved in 
line with these changes 
(JAMS begins 1973). 

V. “The Shift 
Intensifies:  A 
Fragmentation of the 
Mainstream” (1980 – 
present) 

• New tasks emerged in the 
business world:  short-term 
financial focus, 
downsizing, globalisation, 
re-engineering. 

• The main perspectives are 
criticised in the philosophy 
of science debates. 

• “Publish or perish” 
academics are pressurised. 

• Expansion and 
diversification of 
knowledge infrastructure to 
specialised interest areas. 

 Source: (Wilkie & Moore, 2012:  55) 

 

In Table 1, the names of the four eras are represented 
in the first column; however, the “Pre-Marketing” era 
should be noted.  This period signified the absence of 
marketing as a disciplinary study field. (AMA) refers 
to the American Association of Marketing and 
(JAMS) represents the Journal of the Academy of 
Marketing Science, are represented only as their 
acronyms in Table 1. Each of the four eras is also 
described in the table in terms of the defining 
characteristics of marketing during that period.    
 

The contribution of the “4 eras of marketing thought” 
is the proposed link it made to the role of marketing 
beyond existing marketing theory.  Specifically, 
Wilkie and Moore (2012) extended the role of 
marketing scholarship to include societal 
concerns.  The major contributions to THE marketing 
theory are outlined through the descriptions offered in 
Table 1.   

Characteristic of the “Eras” 
The movement of marketing from an unknown 
discipline in the “pre-marketing” era to becoming a 
discipline moulded according to economic principles 
in the first era is significant.  This characterised the 
theoretical foundations of the marketing discipline as 
an economic discourse and marketing activities as 
economic functions.  A position which can be 
supported by Wilkie and Moore’s (2012), assertion 
that knowledge generation of marketing through 
economics journals gave rise to the commodity 

approach (all marketing actions engaged in a certain 
category), the institutional approach (operations of 
specialised marketing agency such as wholesaler or 
broker), and the functional approach (focused on the 
purpose served by several marketing events). 
 

The movements to the second era signalled the 
development of marketing as an academic discipline. 
This period was heralded by the development of 
marketing knowledge and marketing research. This 
justified the impetus for the professional 
representation of marketing through institutions and 
journals. 
The third era placed emphasis on the marketing 
concept, as population growth increased.  The 
managerial concept of marketing depends on the 
importance of behavioural and quantitative 
approaches to the marketing theory. The fourth era 
highlighted the shifts in marketing thought that 
questioned existing dominant perspectives. The 
discipline was expanded into specialised areas. This 
era emphasised the pressure placed on academics to 
publish marketing knowledge.  
 

The role of societal concerns in marketing scholarship 
proffered by Wilkie and Moore (2012), offered an 
extension to the existing academic marketing 
discourse.  The actual link between the movement 
through the phases and the specific response of 
academics to include this as part of the marketing 
curriculum is unclear. Specifically, the movements 
through various phases does not account for how 
power and academic agency evolved as the marketing 
academic discourse evolved.    
To justify the inclusion of societal concerns in 
marketing curriculum should be further interrogated 
through a deeper understanding of power and the 
managerialistic ideology of the academic marketing 
discourse that is seen to be dominant in the eras of the 
marketing academic discourse. 
 

Power and managerialism 
The managerialistic ideology of the marketing theory 
in (Fougère & Skålén, 2012), is problematised in the 
context of the Foucalt’s work on 
power.  Managerialism is ideologically underpinned 
by the marketing concept or “customerism” in the 
case of Skålén, Fougère & Elleson (2008), and is 
consequently reproduced in the academic marketing 
discourse.  Customerism relates to the organisational 
context for serving customers and the obligation of 
organisation members to do so.  This provided an 
interesting perspective as the ideology of marketing 



 

presented in critical marketing literature is often based 
on the standpoint of the consumer.  Marketing theory 
has been admonished for promoting consumption as a 
way of life through various examples of critical 
marketing theory.  
 
Consumer culture theory (CCT) proposed by Arnould 
& Thompson (2005) is a form of consumer research 
that highlights the cultural elements of 
consumption.  Another example is Macromarketing 
perspectives, that criticised the DSP for promoting 
individual self-interest (Kilbourne, McDonagh & 
Prothero, 1997).  Stakeholder theory placed value on 
relationships that a firm has with its external 
stakeholders in pursuing CSR goals (Brower & 
Mahajan, 2012) and anti-globalisation movements 
which drew largely from Marxist ideas, critiqued 
marketing as usually not serving the requests of poor 
people, countries and indigenous cultures (Witowski, 
2005). The ideology of marketing is viewed 
differently in the case of (Fougère & Skålén, 
2012).  They focus on schools of academic marketing 
thought that have shaped the managerial marketing 
theory and developed the subjectifying power of the 
marketing ideology in organisations.  This is linked 
directly to their conceptualisation of the term 
“customerism” that referred to the organisation and 
the organisation’s members.  
 

In addition, Foucault’s theories of power are used to 
understand ideology, managerialism and 
subjectification in the marketing theory. This is an 
important departure, because it is focused on the 
organisational context and the organisational marketer 
(Fougère & Skålén, 2012). The extension being made 
here is that academics are members of a university and 
it would follow that, as marketing academics they 
would represent the ‘marketers’ of interpretation 
(Fougère & Skålén, 2012). Also, the university can be 
considered the ‘organisation’ to which they 
belong.  The academics are therefore subjectified by 
power in curriculum development. The subjectifying 
power of the managerialist ideology is thereby 
embedded in the marketing curriculum.   
 

Curriculum and knowledge 
Young (2013) and Muller (2009), highlighted the 
epistemological issues relating to truth questions and 
reliability of different forms of knowledge and how 
these problems have philosophical and sociological 
dimensions. This has been emphasised by Barnett 
(2009) who he considers for students, 
epistemologically the process of knowing and 
ontologically, what knowing is.   

 

Luckett, (2010) also emphasised the importance of 
knowledge in curriculum from a social realist tradition 
and highlights caution in the consideration of 
Africanisation and contextualisation of the curriculum 
in higher education.  She considered the idea of 
redefining knowledge in a powerful, decontextualized 
and abstract way.  A focus on what knowledge is 
important, is inherent in these views about 
curriculum.   
 

Young (2013), made a case for “powerful knowledge” 
in disciplines that fall outside the natural sciences 
where rules about the concepts of the discipline are 
debated but have an extent to which the range of 
meanings can be recognised and made fallible.  Such 
knowledge cannot be considered as general 
knowledge and is often focused on a discipline.  
Following on from this, it can be suggested that the 
specialisations that occur in a university curriculum, 
such as those that may be found in the marketing 
curriculum, is based on powerful knowledge that is 
defined by rules about its content and 
transmission.  This can be seen in the inclusion of 
specific topics that form part of the official and 
enacted marketing curriculum. However, what 
knowledge is important for marketing may be subject 
to scrutiny in terms of whether the existing powerful 
knowledge should remain by itself and not include 
socially responsive knowledge content. This is 
considered in the next section, in terms of how 
marketing knowledge occurs within a social context. 
 

SOCIAL CONTEXT FOR 
CURRICULUM:  ENGAGING SOCIAL 

RESPONSIVENESS 
The idea of questioning what counts as valid 
knowledge within a changing South African context, 
has been extended to consider “social 
responsiveness” and how this may impact and 
influence change in teaching and research (Favish & 
McMillan).  The South African Higher Education 
White Paper of 1997 and the National Plan for Higher 
Education (2001) highlights the role of education in 
developing citizenship, as well as that of highly skilled 
professional and knowledge workers who contribute 
towards the country’s social transformation agenda 
through social responsibility.  
 

This created the impetus to lean towards a 
“scholarship of engagement” that is not purely 



 

defined to the development of academic theory.  At 
present, universities are committed to providing 
knowledge and skills to a new generation of scientists 
in support of government and industry (Gibbons 
2006).  He further added that the focus placed by 
universities on disseminating research results in a one 
directional manner in academic journals does little to 
change the universities existing role in higher 
education.  They may appear isolated from other 
stakeholders around them.  Hence, Gibbons (2006), 
calls for a redefining of the social contract between 
university and society that produces knowledge in 
multiple ways within what he calls “agora” or a 
“transactional space”.  It is in these spaces that 
stakeholders external to the university and academics 
can all collaborate in the valuable exchange of 
learning in an environment of problem generating and 
problem-solving Gibbons (2006).  
 

 Considering the deeply divided, impoverished society 
bequeathed to South Africa by apartheid (Ensor, 
2004), this placed responsibility on universities to 
consider the type of graduates they produce and what 
pedagogical practices can help in also providing 
“indigenous knowledge” that is contextually 
relevant.  Therefore, the significance of social 
responsiveness in the consideration of what 
knowledge is produced and how it can be engaged in 
marketing curriculum transformation needs to be 
considered.  Hence, I believe that the four themes of 
social responsiveness in curriculum as espoused by 
Favish and McMillan (2009:  173) decided the 
theoretical and conceptual framing of this study.   
 

These themes include: 
1. Contextualising the curriculum in relation to 

an obligation to produce graduates with the 
knowledge and competencies to face the 
issues in the South African society. 

2. The leading epistemologies and practising 
models of knowledge generation that 
propagates from local knowledge, and 
university-local community collaboration. 

3. Facilitating the interface between theory and 
practice. 

4. Curriculum should be transformed to reflect 
new notions of professional practice. 

 

The interesting components of social responsiveness 
approach lies in its participatory approach to 
developing theoretical knowledge that defines 
academic scholarship beyond unilateral dimensions of 
existing knowledge.  Most noteworthy, are its 
actionable elements of practice that are linked not only 

to academic theory but also to professional practice.  
This may serve the marketing discipline well, given 
the strong practice-oriented component of marketing 
in a professional context.   
The issue of power can be seen to influence the 
academic marketing discourse in various ways.  The 
implication of this is that it influenced a customer 
centred view of marketing, whereby marketers were 
obligated, and in this context academics too, to pursue 
a managerialist marketing ideology within the 
marketing curriculum. Through its historical 
movement, the discipline has maintained this 
orientation, and in the broader context of socially 
pressing issues, this may signal a need for 
transformation and greater levels of agency on the part 
of academics to move the discipline forward. 
 

RESEARCH METHODOLOGY 
A critical approach to research focuses on the context, 
conflicts and contradictions in modern society and 
seeks to be emancipatory eliminating the reasons for 
alienation and domination (Maree, 2007: 62).  These 
issues when considered in the context of the marketing 
curriculum would question within its social context, 
the nature of power.  The power dimension would 
consider how a socially constructed marketing 
curriculum might result in emancipatory outcomes for 
students and lecturers.  Hence, whose interests are 
served by the curriculum, what type of curriculum 
would allow for emancipation and social justice, and 
how power influenced the teaching and learning 
process (Grundy, 1987), is inherent in these critical 
approaches.  These sentiments are also echoed by 
Cohen, Manion & Morrison, 2011), who suggest that 
the justification for a selection of knowledge reveals 
the ideologies and power in decision making in society 
and the curriculum and shows how the powerful retain 
their power through the curriculum. The critical 
approach will therefore question the ontological 
assumptions of what constitutes marketing knowledge 
as it is represented in the official marketing 
curriculum.  
 

RESEARCH FINDINGS 
The initial research analysis was done by evaluating 
prescribed marketing textbooks. The list of prescribed 
textbooks collected for, UNISA; University of 
Pretoria; University of Kwa-Zulu Natal; Durban 
University of Technology; MANCOSA; Regent; Oval 
International Higher Education; University of Cape 
Town; University of Stellenbosch and University of 
the Free State was evaluated Additionally, tables were 
used to list prescribed textbooks against themes that 



 

emerged from them, under the relevant universities 
and higher learning institutions.  Textbooks from each 
university and higher learning institution were 
obtained via Google scholar or the University of Kwa-
Zulu Natal’s library. Common textbooks among 
institutions were evaluated first. Textbooks that were 
unobtainable were left out of the research study. This 
resulted in the formation of themes and sub-themes as 
indicated in Table 2. 
 

TABLE 2: UNIVERSITIES AND HIGHER LEARNING 
INSTITUTIONS AND THE NUMBER OF TEXTBOOKS 

EVALUATED 
Universities/ Higher Learning 
Institutions 

Number of 
textbooks 

UNISA 25 
University of Pretoria 18 
University of Kwa-Zulu Natal 12 
Durban University of Technology 4 
MANCOSA 1 
Regent 2 
Oval International Higher Education 2 
University of Cape Town 2 
University of Stellenbosch 1 
University of Free State 7 

 

THEMES 
In this analysis 44 textbooks were evaluated. Many 
textbooks are prescribed at more than one university 
or higher learning institution. The six main themes that 
emerged included:   
 

      Theme 1 - Marketing mix/ 4P’s of marketing 
 

      Theme 2 – Sustainability marketing & Ethics  
      Theme 3 - Marketing communications mix   
      Theme 4 - Marketing environments  
      Theme 5 – Market research  
      Theme 6 – Consumer Behaviour  
 

 Theme 1 - Marketing mix/ 4P’s of marketing   
The marketing mix also known as the 4P’s of 
marketing consisted of product, place, price, and 
promotion. Product decision included packaging, 
labelling, new product development, product types 
such as convenience, shopping, and speciality 
products. Place or distribution referred to distribution 
costs and channels of distribution which is retailing 
and wholesaling. Pricing strategies such as market 
skimming, penetration, price adjustment strategies, 
and prices of products based on demand and supply. 
The last P is promotion and it related to marketing 

communications. This formed a new theme for this 
study. 
 

The marketing mix for service marketing differs from 
the product marketing mix. It included pricing strategy 
and distribution such as franchises, agents, and 
intermediary. Promotion was not included.  
Business to business products have a different 
marketing mix. It related to managing products and 
services, brands in B2B, and distribution channels 
which are direct and indirect. 
International products follow the traditional marketing 
mix, product policy differ from country to country. 
Pricing also differs around the world. International 
distribution is more complicated as it involves 
exporting, licensing, strategic alliance, and wholly 
owned subsidies. 
 

Theme 2 – Sustainability marketing & Ethics  
Sustainability marketing is the behaviour of 
consumers with regards to sustainable 
practices.  Sustainability marketing has a different set 
of values, objectives, and strategies, from traditional 
marketing. The sustainability marketing mix differs 
from the traditional marketing mix as it related to 
consumer solutions, consumer cost, communication, 
and convenience known as a 4 C’s.  Sustainability 
branding; sustainability product development; 
sustainable product life cycle, marketing 
communications, and delivering sustainability is part 
of sustainability marketing. This needs to be 
incorporated into marketing, reframing marketing 
curriculum towards sustainability marketing. 
 

Socially responsible marketing is a new type of 
marketing that relates to social criticisms of 
marketing, the target market and the marketing 
influence on consumer and society. It encompasses 
enlightened marketing, cause-related marketing, 
social benefit causes, consumer ethics, corporate 
social responsibility, and the social marketing mix. 
 

Environmental management includes green marketing 
and green consumer, environmentalism, farming 
sustainably and socio-ecological problems. The 
physical environment such as natural resources, 
climate change, energy, pollution, and environmental 
hazards (scarce resources, recycling, non-wasteful 
packaging, and using environmentally friendly 
ingredients).  
 



 

Another aspect of this theme relates to ethics, ethics in 
advertising and regulation in advertising. Advertising 
is often touted as being untruthful, deceptive, 
offensive and done in bad taste. This being the case, 
its unsurprising that marketing has gained a reputation 
of having targeted and manipulated vulnerable groups 
such as children and consumers in general. 
Advertising has utilised stereotypes, offensives 
messages, subliminal advertising, misleading claims, 
and over aggressive promotions that inspire overeating 
and overspending.  Consequently, this has influenced 
social behaviours. Another issue relates to regulation 
on nutrition and labelling of products. Ethical and 
regulatory issues pertaining to integrated marketing 
communications. Ethics in market research related to 
the treatment of participants and sponsors on the 
research conducted.  

Theme 3 - Marketing communications mix   
The marketing communications mix consisted of tools 
used to promote and provide information about 
products, service, organisations, and brands. There are 
many different tools used, depending on the product 
and the target market. These tools include advertising 
such as radio, TV and magazines, sales promotion, 
personal selling, digital marketing, internet marketing, 
direct marketing, publicity, public relations, support 
media, trade show, sponsorships, one-on-one, e-
marketing, celebrity endorsements, search engine for 
marketing, social media marketing, mobile marketing 
such as SMS; word of mouth, event marketing, and 
outdoor marketing. There are also online 
communication tools which are email; viral marketing, 
public relations, blogging, and affiliated marketing. 
The communication process referred to choices’ 
marketers make about what media to use. A choice 
between mass media also known as non-personal or 
traditional media or personal media must be made. 
Marketers must decide between verbal and non-verbal 
communications. Interpersonal communication can 
also be used.  

Theme 4 - Marketing environments 
The marketing environments consisted of the micro 
(internal) environment and the macro (external) 
environment. The micro or internal environment refers 
to the mission statement, resources the organisation 
possesses, objectives, customers, government, 
international market, industries, competitors, 
intermediaries and supplies, resource-based analysis, 
performance analysis, value chain analysis, and 
functional analysis.  Macro or external environment 
refers to external factors that affects the organisation 
such as demographic, economic, ecological, 
technological, political and legal, international, the 
physical environment, culture, and social factors. 

Theme 5 – Market research 
The process of market research started with the 
problem definition; the research objectives stated, 
followed by the research plan. The research design 
must be decided either qualitative, quantitative, or 
mixed methods could be used. Secondary or primary 
data and the methods which are exploratory, 
descriptive or causal must also be decided on.  The 
identification and collection of information is also 
emphasised. Emphasis is placed on sampling, which 
can either be non-probability or probability. The 
design of questionnaires, types of interviews, for 
example, personal, telephonic and mail, as well as 
other methods of collecting information are also 
important.  These include observations, experiments, 
or online market research. Processing information 
referred to validating, editing and coding raw data, 
putting data into tables and graphs. Statistical 
techniques example Chi- square, co-variance, 
ANOVA, t-test, correlation, covariance, correlation, 
regression, factor analysis, SPSS and scaling 
techniques are used to analyse data. Hence, analysing 
datas, interpreting results, presenting findings (report) 
and planning research projects and budgets are 
important. 
 

 Theme 6 – Consumer Behaviour  
This theme focused on market segmentation which 
referred to choosing and developing attractive 
segments. Markets can be divided, based on the 
geographic location, demographics and lifestyle such 
as age, gender, families, and households, on economic, 
psychographic, behavioural and socio-cultural factors 
such as social class, on ethnicity; and on cultures and 
subcultures which are other segments.  Included in this 
theme is targeting that referred to undifferentiated, 
differentiated, concentrated, niche, mass 
customisation and multi-segmentation. Linked to this 
was positioning which most organisations 
traditionally use. If similar or the same products are 
sold across the globe, then marketers use global 
positioning. This theme also emphasised the consumer 
decision making process or decision-making 
model.  This mode highlights the five steps in the 
process of consumer decision making: recognising the 
problem, searching for the information, alternative 
evaluations, purchase and post- purchase evaluation.  
Consumer behaviour in service marketing also forms 
part of this theme.  Hence, consumers go through five 
different steps when purchasing products mentioned 
previously. The factors affecting consumer behaviour 
such as consumer perception; consumer learning, 
attitude formation, diffusion, innovations, social life, 
personality, and psychological characteristics are also 
considered important.    



 

 

Therefore, these themes that have been discussed thus 
far are what predominates the marketing curriculum 
within South African higher education 
institutions.  Hence, these themes are the powerful 
knowledge that is found in the scholastic 
epistemologies of marketing curriculum.  In the next 
section, these themes will be interrogated further in the 
context of their relevance to higher education 
institutions. 
 

PROMINENT THEMES AT HIGHER 
LEARNING INSTITUTIONS 

The most prominent theme found for UNISA was the 
marketing communication process and the least were 
sustainability marketing and ethics, micro and macro 
environment, and market research. At the University 
of Pretoria and the University of Kwa-Zulu Natal the 
theme that appeared the most was sustainability 
marketing and ethics; the least was micro and macro 
environment. At Durban University of Technology, 
the least prominent theme was also the micro and 
macro environment and the most were the marketing 
mix and sustainability marketing and ethics. At 
MANCOSA and the University of Stellenbosch all 
themes were equally represented. At Regent the micro 
and macro environment were not represented. At the 
University of Cape Town sustainability marketing and 
ethics, marketing communications and the micro and 
macro environment were not represented.  At Oval 
International Higher Education, the most prominent 
themes were the marketing mix; sustainability 
marketing and ethics and market research, the other 
three themes were underrepresented. At the University 
of the Free State marketing communications was most 
prominent and the least was the micro and macro 
environment. These are presented graphically in 
Appendix A.   
 

In operationalising the research design, it was 
considered important to review the content of 
marketing curricula across HEIs to identify what 
constituted the official curriculum and the planned 
curriculum.  Also, in reviewing the official and 
planned curriculum, the extent to which socially 
responsive content were included, silenced, or absent 
from the official and planned marketing curricula, 
would be established.  
 

The findings were that the courses offered at 
undergraduate level have a predominantly marketing 
management perspective.  There was a strong 

emphasis on the foundational aspects of marketing, in 
particular the 4ps, which constitute product, price, 
place, and promotion.  The importance of branding 
and global marketing was also evident. There were 
few institutions that featured modules with an ethical 
or societal context. These modules were specifically 
related to social marketing, ethics, governance, 
consumerism and ethical behaviour. 
 

At the postgraduate level, the marketing management 
perspective featured predominantly as well.  Again, 
similarities were seen with the undergraduate modules 
where subjects such as Strategic Marketing, Consumer 
Behaviour, Advertising, Branding, and Global 
Marketing are offered.  In the case of postgraduate 
modules, there were few institutions that included 
societal marketing, ethics in business as well as social 
and cultural issues. Consumer behaviour featured 
strongly at both undergraduate and postgraduate 
levels.  As a subject area it does consider some issues 
related to ethical and societal contexts. However, the 
focus on those areas was very minimal. The 
summation of the data in this the study made it 
necessary for further probing regarding the dynamics 
that dictate curricula content and what this may mean 
for the discipline of marketing.  The findings suggest 
that a socially responsive content in marketing was 
absent or silenced from the official and planned 
marketing curriculum.   
 

CONCLUSIONS 
This article has acknowledged the absence of the 
sustainability marketing discourse as evidenced in the 
research findings. There exists a general inertia of 
knowing about sustainability marketing and hence, not 
including it as a part of powerful knowledge. These 
scholastic epistemologies placed emphasis on the 
maintenance of the dominant social paradigm of 
marketing.  This was evidenced in the dominant 
themes found in the textbooks considered appropriate 
to the marketing curriculum.  However, in order to 
move the marketing discipline from rhetoric to 
actualisation of sustainability marketing in the 
marketing curriculum, would require academics and 
marketers to view the sustainability discourse of 
marketing as theoretically relevant to the academic 
and business context of marketing.  Essentially, the 
business context for sustainability cannot be contained 
as the only actionable component of marketing 
through initiatives such as green marketing. This 
would make marketing sustainability a superficial 
discourse with no theoretical foundation.   
 



 

Therefore, the move to actualisation would require the 
engagement between business and academia to 
develop the discipline beyond a practice-based 
ideology and a skilling rhetoric.  This could be 
achieved through curriculum redesign, which would 
engage the discipline and its constituents (students) 
through the introduction of critical thinking and by 
offering students the option to debate and contest what 
is presented to them in the form of the curriculum. 
Academics remain powerful in the choices made for 
curriculum content and the continuous representation 
of marketing in its existing curriculum format would 
offer students limited opportunity to engage with a 
socially responsive content.  Hence, the questioning of 
who would benefit from this type of curriculum would 
be fore-fronted.   
 

The “silo” mentality in which academics engage does 
not make visible what others may engage in, at the 
field of sustainability generally, and sustainability 
marketing.  The fact that sustainability marketing is a 
global megatrend that is minimally represented in 
curriculum is a testament to this.  Marketing 
curriculum would require a redesign; however, this 
can only be achieved through the broader engagement 
of how marketing sustainability is relevant to the 
marketing curriculum.   
 

Traditionally, a sustainability discourse would be 
located in the “hard” sciences discipline such as 
environmental sciences. However, the inclusion of a 
sustainability marketing discourse in marketing 
curriculum would displace an older and historical 
tradition of the marketing theory and make visible the 
nuances of socially responsive curricula.   
This being the case, the sustainability megatrend needs 
integration within the mainstream academic 
disciplines of business and marketing domains. This 
would infer that universities (management and 
academics) would have to take on the call for 
sustainability discourses to be mainstreamed across 
disciplines.  Subsequently, this could be filtered into 
individual departments and academic disciplines.   
This predisposition toward such social agencies could 
be considered as moves toward greater levels of 
sustainability marketing awareness.  This would form 
the basis of sustainability actualisation and serve as a 
catalyst to speed up the marketing curriculum redesign 
process. Consequently, those who would know about 
sustainability marketing, could offer their input in 
developing sustainability marketing curriculum and 
those who do not would be engaged in discussion to 
consider these issues.  Ultimately, such impetus for 
discussion around belief systems would offer the 

opportunity for academics and stakeholders alike to 
consider what the future of marketing might be 
represented as.   
 

The South African higher education context made a 
case for developing socially responsive curriculum. 
However, it remained at the level of rhetoric for the 
business and marketing disciplines.  Henceforth, it is 
suggested that higher levels of marketing 
sustainability consciousness would lead to the 
ideological disruption of the marketing theory and 
therefore effect curriculum redesign.   
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Abstract— In the past few years, drones, otherwise known as 
unmanned aerial vehicles (UAV), have moved beyond the 
military field to various useful civilian applications. Moreover, 
they have increased in power, flying autonomy and accessibility. 
However, this ubiquity has also brought with them new threats 
in terms of privacy.  

There have been several approaches to protect one’s 
personal aerial space against drones but they have several 
limitations. Laws and new regulations have been passed on the 
use of drones but their enforcement is difficult. Radars have 
been built to detect drones but because of their small size and 
flying prowess, they can sometimes avoid detection. Self-
imposed limitations have been included in drone design to 
delimit ‘no-fly’ zones, but these can be bypassed. Some have 
built jammers to block communication between a user and his 
drone but this also disrupts other communication devices. 
Others have tried training bald eagles to intercept drones, with 
some success, but not without controversy, as the eagles could 
be hurt in this process. Even the internal information system of 
the drone has been hacked as a means to bring down the drone, 
but this obviously is unethical. 

The objective of this research was to design, implement and 
evaluate an inexpensive system which would be able to detect 
and intercept an incoming drone, whilst respecting appropriate 
laws and regulations, and without causing collateral damage.  

After a review of the different ways to meet the research 
objectives, one was selected. It involved the selective WIFI 
disconnection, by sending a de-authentication packet, and as 
such, causing a targeted denial of service attack between the 
drone and its controller. In order to limit collateral damage, the 
system allows for predefined IP addressed to be ignored by the 
attack. 

The system was tested for proper functioning and its 
limitations were also explored for future research. 

Keywords— drones, IT security, privacy 

INTRODUCTION 
Drones have been used for various commercial and military 
purposes for over 150 years [1] 
Nevertheless, it is true that for all advancement in technology 
for the betterment of our quality of life, the same technology 
can be used against us. The problem arises when this piece of 

aerial technology is used to affect the privacy and security of 
others.  
Drones can be a danger to aeroplanes by their mere presence 
near airports [2] or can be used for hacking and for digital 
espionage purposes [3]. Moreover, detecting the culprits or 
preventing such incidents has proven very difficult.  
Several methods of protection have been investigated so as to 
provide a proper framework where drones can be used and 
how they can be used [4]. Unfortunately, users are often 
unaware of these laws and sometimes ignore intentionally the 
rules set by the government despite the penalty of fines. 
One approach of self-control is to implement the concept of 
geo-fencing, that is, to protect the sensitive area by marking 
them on a map and ensuring that drones stay away from these 
zones [5]. Unfortunately, such controls, if present, can be 
easily circumvented [6]. 
Jammers have been used widely to disrupt the radio wave 
frequency of several devices in order to interrupt 
communication within prohibited areas [7]. Jammers work on 
the principle of transmitting random bits of data on the same 
frequency as those to be blocked, but at a higher radiation 
power. Since the frequencies between the drone and the 
jammer are the same, destructive interference occurs. Hence 
the UAV is not able to communicate efficiently with its 
controller. In such an occurrence, the drone either lands on 
the spot or returns to its take-off area, according to its GPS 
coordinates. The problem with such a jammer is that the 
signal is propagated in all directions thus disrupting all WIFI 
communication within its range. Since we nowadays depend 
heavily on wireless communication for our personal use, the 
omnidirectional jammer is not convenient for domestic 
usage. To overcome this limitation, researchers have 
developed a direction jammer that needs to be pointed in the 
intruding device direction [8]. 
Another approach consists of using authorized and controlled 
drones to deter intruders from penetrating prohibited areas. In 
this technique, a drone is either manually controlled, or 
automatically set up to chase intruding UAVs and attack them 
physically with the help of additional features (e.g. installed 
on the security drones such as nets) [9]. 
The problem with this strategy is that the intruding device 
first needs to be detected by the security service before the 
attack. It is also possible that the unwelcomed UAV is faster 
than the Interceptor and hence is able to escape the net. Its 



 

large size limits the handling of the drone in smaller spaces, 
lowers the speed at which it can elevate itself in the air and 
also makes it easily noticeable by the owners of the unwanted 
drone. Along the same lines, an attempt has been made by the 
Dutch police force to train bald eagles to intercept UAVs in 
flight. However, this technique has been considered cruel by 
animal lovers. [10]. 
A more subtle but still effective method is drone hijacking 
which consists of taking control of the drone remotely by 
exploiting vulnerabilities in drones [11]. 
Unfortunately, this approach is highly controversial and 
many of the existing vulnerabilities have been corrected by 
the drone manufacturers. 
It can be seen from the literature that although there have been 
many attempts to control drones, they are either easy to 
bypass, require specialised skills, or are highly controversial 
themselves. 

METHODS 
The aim of this research was to provide a cheap, reliable and 
easy-to-implement tool that can be efficiently used to 
discourage recreational WIFI-operating drones from entering 
a private aerial area, unless authorized by the owner.  
The design of a solution was built on an evaluation of current 
potential solutions. The criteria which were set for this 
research are as follows: 
• Avoid collateral damage: The solution should not affect 

trusted drones or other wireless devices 
• Abide by local laws: The solution should respect the laws 

in terms of power and frequencies 
• Not expensive: The solution should be of minimal cost 

while maintaining maximum efficiency 
• Easy to operate: The solution should not be complicated 

to deploy or to be operated by anyone 
• Keep record: The system should be able to keep a log of 

all activities it performed 
• Customizable: The solution should be easily modified to 

reflect the requirements of the operator 
Using this approach, several concepts emerged and were 
evaluated as described below. 

a. WIFI Jammer 
WIFI jammers work on the principle of broadcasting random 
meaningless signals on the 2.4 GHz or 5 GHz frequency band 
and at a higher power than the initial transmitter. In doing so, 
the receivers are unable to understand correctly the original 
signals, thus affecting efficient communication. 
In this scenario, the WIFI jammer successfully interrupts the 
communication between the WIFI drone and the UAV remote 
controller used by the attacker. The major limitation of this 
setup is that the WIFI jammer also affects valid WIFI devices 
that are within its perimeter. These include devices such as 
the user’s WIFI router, mobile phones, or other useful IoT 
electronics. 
Such radical solutions can be used in areas where absolutely 
no WIFI devices are allowed, such as in prisons or on airport 
runways but cannot be used to break the communication of 
some devices selectively. Besides, using jammers on an 
airport runway increases the risk of affecting critical 
functions of a plane, and thereby causing a disaster. 

b. Evil GPS broadcast 

Another approach is to broadcast fake GPS signals around the 
user’s area which will then be received by the GPS sensors 
and will then erroneously make it calculate its own position. 
For such an implementation to take place, the administrator 
needs to deploy either one or multiple GPS broadcasting 
antennae around the perimeter, and transmit the manipulated 
GPS signal synchronously.  
The problem with this solution is that GPS signal spoofing is 
prohibited and punishable by law. There has been an instance 
where people have spoofed GPS signals in order to misguide 
a yacht. Another disadvantage with this system is that the 
spoofed GPS signals can also be captured by the user’s 
devices which will thus wrongly calculate their position. We 
should also note that not all drones have integrated GPS 
sensors, and even if they do, the attacker may deactivate it 
and guide the UAV by line-of-sight control.  

c. Selective WIFI De-authentication packet broadcast 
The third solution also works on the principle of breaking the 
communication channel between the drone and its control but 
unlike WIFI jammers, this system does not affect the user’s 
legitimate WIFI devices. This solution takes advantage of the 
WIFI de-authentication packets in the WIFI protocol set, and 
it broadcasts the packet through the air.  
As opposed to the previous solutions proposed, this method 
can efficiently protect against unwanted WIFI drones without 
affecting permissible 802.11 devices. The new system 
consists of a database of WIFI MAC addresses that is 
permissible within the area. This database is managed by the 
administrators and updated as per the requirement of the user. 
The system scans the area continuously for WIFI MAC 
addresses and compares it to its database. If an unknown 
WIFI device is detected within its perimeter, the system starts 
broadcasting WIFI de-authentication packets on the same 
channel of the targeted unknown machine, hence forcing it to 
disconnect from all its other peers. 
Out of the different methods identified, the selective de-
authentication was the one to meet the research objectives 
and was thus selected for implementation and evaluation. 
Although other WIFI de-authentication systems have been 
proposed in the literature, the solutions have not been 
evaluated thoroughly and optimized for a maximum number 
of unwanted UAVs.  

SYSTEM DESIGN 
A Linux host provided the security service. It was positioned 
inside the perimeter to be secured. The software was 
developed in the simple shell-scripting language which is 
easily understood by all Linux machines and by 
administrators, to operate and to troubleshoot. The same 
principle could be applied to develop a mobile application or 
an application working on a different operating system. The 
features of the software included taking input from the 
administrator, displaying results on the screen, calling other 
tools installed on the operating system, and manipulating 
files.  
Since most drones use WIFI technology for exchanging 
information, one of the functions that has been designed in 
the 802.11 protocol was exploited, in order to create a 
“targeted” denial of service between the drone and its 
controller. WIFI sends unencrypted packets of data called 
management frames even if protocols like WPA2 have been 
set in place and these frames cannot be ignored as stipulated 



 

in the 802.11 specifications [14]. Unlike WIFI jammers, 
which work a Layer 1 of the OSI layer; this method works at 
layer 2. It is thus more flexible and efficient. Within the WIFI 
management frames, there is the de-authentication frame that 
any WIFI device cannot ignore. The de-authentication frame 
forces the targeted device to dissociate from all its current 
connections. This frame was implemented in order to be able 
to manage and revoke WIFI access to devices as and when 
needed. This approach is similar to that proposed in [12]. 
Usually, once a device gets the de-authentication frame, it 
ends the wireless links between itself and its peer 
automatically, and then attempts to re-connect as soon as 
possible. The problem arises when a long stream of de-
authentication frames are broadcast on the same frequency 
channel of the target, thus continuously forcing and 
preventing the aimed devices from establishing a successful 
connection. Using this principle, our anti-drone system was 
able to launch WIFI DOS attacks at devices within its range 
and which were not authorised as per the system’s whitelist. 
 
An overview of the design of the solution is shown below:  

 
Figure 12 - Overview of the solution 

An important point to take into consideration is that the 
sending of de-authentication frames is considered an active 
attack, whereas the scanning of WIFI MAC addresses is more 
of a passive attack and is very difficult to detect since the 
system’s WIFI adapter only sniffs for frames broadcasted in 
the air medium. 
The system used the MAC addresses of the WIFI drones to 
identify and distinguish between drones that were allowed in 
the area and those that had been explicitly prohibited to fly 
with the aerial range defined by the administrator. The system 
also catered for MAC addresses that were not found in its 
database and treated them as a menace. In order to be able to 
use those unknown WIFI drones in the restricted area, the 
users needed to seek approval from the owner of the area so 
that the system administrator could add those new MAC 
addresses.  

SYSTEM EVALUATION 
This system has the ability to work on both blacklist MAC 
addresses and unknown MAC addresses. This provides the 
solution with the advantage of blocking specific WIFI targets 

(blacklist) or of discovering any new/unknown WIFI MAC 
and de-authenticating the intruder not found in the system’s 
whitelist. The system works by scanning its surrounding, and 
detecting unknown WIFI MAC addresses. Those devices are 
then targeted by the system by broadcasting specific de-
authentication frames to interrupt their communication on a 
specific channel. In order to change the attribute of a device 
and allow it in the area, the users can quickly interact with the 
system command line interface and add the new MAC 
address to its whitelist.  

Affected WIFI protocols 
Unlike famous brands like DJI or Parrot, cheaper drones are 
more easily available for purchase, and may not have a well 
defined MAC / OUI database or the database is shared with 
other WIFI applications beside drones. This renders less 
efficient OUI (Organizational Unique Identifier) based MAC 
address blacklist de-authentication solutions such as 
“Dronehole.sh”. 
The system was tested against a drone from an unbranded 
vendor with an open WIFI protocol. To control the tested 
UAV, a specific application had to be installed on an 
Android-based device which in turn provided the users with 
an interface to view the drone live camera feed and send flight 
instructions. When the device was in the restricted area and 
received de-authentication frames, the communication link 
between the drone and its controller (phone app) was lost; the 
live camera feed froze, the drone stopped receiving 
commands from the phone and dropped dead. 
More advanced drones using the WIFI protocol suite for 
communication usually have a dedicated controller and uses 
encryption mechanisms to protect against eavesdropping. In 
order to simulate a drone using encrypted communications, a 
WIFI access point (AP) was set up and a laptop was used to 
simulate the controller. The WIFI frames were encrypted 
using WEP, WPA and WPA2, respectively, and tested 
against the system. Despite the encryption mechanisms, the 
link between the AP and the laptop was successfully 
disrupted. This is because the WEP, WPA or WPA2 of the 
WIFI security does not apply to the management frame, and 
only the MAC address of the target is needed, which remains 
unencrypted over the air interface. This provides the system 
with the advantage of working against open and encrypted 
WIFI channels. 

Wireless adapter power calculations  
The wireless adapter used for this project is a TP-link model 
tl-wn722n which has a normal transmission (Tx) power of 
20dB (which can be tweaked to 30dB). Using the formulas 
below, we can estimate the transmission power of the adapter 
to be 0.1 Watt with an antenna gain of 6dBm.  
The Maximum path loss of the devices can be calculated with 
the formula depicted by equation 1:  
Maximum path loss = transmit power – receiver sensitivity + gains – losses 

– fade margin (equation 1) 
Assuming a receiver sensitivity of -100 dBm, a fade margin 
of 25dBm, a gain of 6dBm, and an antenna loss of 3dBm, and 
a transmit power of 20db, the Maximum path loss is equal to 
86dBm. 
To calculate the approximate propagation distance of the 
wireless transmitter, equation 2 is used where (f is the 
frequency and has a value of 2.4 GHz) 
Distance (km) = 10(maximum path loss – 32.44 – 20log (f))/20 (equation 2) 



 

Using the assumptions above and maximum path loss, the 
propagation distance is estimated to be about 195 meters. 
These calculations have been performed in an ideal world 
situation but unfortunately, measurements in the real world 
scenarios have shown a much lower propagation distance 
than the one calculated.  
To measure the propagation distance of the system, a test was 
performed on a plain sugarcane field by increasing the 
distance between the transmitter and a test WIFI device until 
it was no more affected by the de-authentication frames. With 
the use of a measuring tape, the distance was measured to 
about 70 meters in a straight line between the devices. This 
reduced propagation is probably due to interference from 
power line transmission and white electromagnetic noise for 
other devices sending radio waves in the air medium (e.g. 
radio stations, other higher power WIFI devices, ISP 
microwave links) [13]. This propagation distance will 
decrease even more when the system is implemented in a 
building, due to thick walls, more interfering electronic 
devices and higher humidity and water bodies within a 
household (since water absorbs the power of the transmitted 
2.4GHz frequency). The signal transmission and reception 
range can be improved with the use of directional antennae, 
but this equipment cannot be used for the system since the 
unwanted drone can be coming from any direction.  

Deauthentication timing  
The number of de-authentication frames, that were sent, was 
set to three. The time for sending those 3 frames was 
measured to be less than 2 s; hence 0.6 s can be assumed for 
each frame (assuming normal operation).  
Timing measurements were observed when performing the 
simultaneous scan/attack function (most complex function). 
This function consisted of calling multiple parallel scripts and 
read/write operations on the system disk. However, no drops 
in performance were noted during the operation and the 
system still took 2 seconds to broadcast 3 de-authentication 
frames to a target and swap to the next target on a different 
WIFI channel.  
After an unwanted WIFI device has been tackled, the time 
taken for the drone to re-establish a connection with its 
controller varied from 17 seconds to 25 seconds, with the 
longer duration being obtained with a longer distance 
between the devices. Extrapolating from these observations, 
we can estimate that the system can efficiently disrupt the 
communication of at least 8 concurrent unwanted WIFI 
devices within the vicinity.  
 

CONCLUSION 
There have been enough references to the potential dangers 
of drones to personal security and privacy, among others. 
There is thus an urgent need to have the means to protect 
people from drones. Various methods were reviewed and one 
approach, which included de-authentication of the drone 
from its controller, was selected.  
After implementing and testing the system, we were able to 
demonstrate that the solution proposed efficiently protects 
from unknown WIFI drones by detecting unknown MAC 
addresses and de-authenticating them. The first limitation of 
the system is that it relies only on MAC addresses of the 
unknown device to perform the attack. An attacker or hacker 

can bypass the proposed system by firstly sniffing WIFI 
frames that are transmitted around the target’s perimeter. The 
attacker can then assume that the MAC addresses discovered 
have already been allowed by the system. Therefore the 
attacker can by trial and error spoof its device MAC address 
with those discovered so that it is not disconnected by the 
proposed defence mechanism. Another limitation is that the 
transmission range of the system can overlap with the 
personal space of neighbouring areas, thus attacking devices 
beyond its perimeter. Since a WIFI adapter can perform only 
one task at a time, the function of attacking unknown drones, 
and performing scan simultaneously has been designed to use 
2 different adapters. If this condition is not met, the system 
displays an error message and will not call the function. It is 
also important to note that aircrack-ng tools will work better 
if the system has not already established a connection using 
its adapters before starting the system. 
This project was conducted and tested on WIFI devices 
operating in the 2.4GHz frequency range. It is important to 
note that newer WIFI devices are now using the 5GHz 
frequency band, which allow more devices to operate within 
the same range and also have a higher throughput. The same 
concept can be applied to protect the aerial space from drones 
but using newer WIFI adapters working in the 5Ghz range. 
A new concept that is worth researching would be the use of 
multiple sensors to pinpoint the exact location of a drone and 
to observe its direction to judge whether the latter is a menace 
or not. More research needs to be performed in order to 
protect against drones that are communicating using other 
protocols such as Bluetooth and Mobile phone frequencies. 
Using controllable directional antennae a new system can be 
devised to send de-authentication frames or to fake GPS 
signals in order to disorient the drones. 
The piece of software produced can be implemented by both 
private individuals within their home premises or the solution 
can also be deployed in business areas to prevent 
unauthorized WIFI Apps or even on the runways of airports. 
The hardware required for deploying the system is readily 
available and is cheap since the same code can operate on 
inexpensive, lower power consuming raspberry-pi modules.  
In a nutshell, this easy to use system is very affordable and 
helps to protect efficiently against not only unwanted WIFI 
drones but also unwanted WIFI access points such as evil 
twin APs, hence protecting one’s electronic information too. 
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Abstract--The evolution of the Internet and its 
infrastructure has posed new challenges and opportunities 
to Information Technology infrastructure providers, 
particularly those who are increasing their focus on online 
business. It was essential for organizations to explore newer 
information technologies, and infrastructure models that 
are efficient and available, rather than use the traditional 
infrastructure. Intuitively, these pressures led businesses to 
turn to infrastructure as a service (IaaS) delivery model 
that is scalable, accessible, and cost effective.  In as much as 
there are many advantages of deploying infrastructure as a 
service, there are many information security factors that 
might impede the adoption of IaaS. This paper investigates 
factors that may lead organizations to adopt IaaS and to 
develop an infrastructure security adoption model. From 
the investigated literature of infrastructure adoption and 
security, relevant factors were identified and grouped into 
six categories using textual analysis: security policy, asset 
specification, environmental, organizational, frequency, 
and cost. Then the analytical hierarchical process (AHP) 
method was used to validate the identified factors. The 
results of the study indicated that asset specification factors 
play a major part in adopting infrastructure as a service, 
as compared to other security factors, because cost factors 
are not considered as significant as they are rated the 
lowest. This study contributes to the infrastructure security 
adoption (ISA) body of, by proving a framework that can 
be used by IT decision makers when considering adopting 
infrastructure as a service in their organizations. 

Keywords: infrastructure as a service, analytical 
hierarchical process, information security factors, 
transaction cost theory,  

 

I. INTRODUCTION 
The computing infrastructure delivery models have 

evolved over the years, starting with the on-premises 
storage and processing model. As technology has 
evolved, computers have allowed for increasingly 
capacious and efficient data storage, which in turn has 
allowed increasingly sophisticated ways to use it. The 
advent of the Internet has posed new challenges and 
opportunities , infrastructure providers, especially those 

that are increasing their online business. It is essential for 
organizations to explore newer technologies that are cost 
effective and more available than the traditional 
infrastructure. Intuitively, the advancement in 
Information Technology (IT) and  in the business 
environment led to the evolution of Infrastructure as a 
Service (IaaS) that allows IT resources to be shared and 
accessed over the Internet as services. According to (1), 
owners of data still have some concerns about data 
security because by adopting IaaS some clients might 
never know where their data is located and from which 
country. In addition to their data location issues, they also  
have concerns about regulations and laws that govern the 
data transfer of each country and that can also influence 
negatively on the decision of adopting IaaS. Attack on 
firewalls, virus protection, Internet protocols, policies for 
access control, auditing, and control in the traditional 
infrastructure setup is still very high, and IT managers are 
working tirelessly trying to maintain the infrastructure. 
Cyber-attacks are still targeting large data storages and 
online transactions like the use of debit and credit card 
payments. 

Many organizations are facing Information security 
challenges on their control, detection, and prevention 
systems. Researchers such as (2) and (3) admit  that top 
management still needs to provide information security 
managers with a clear direction on how to deal with this 
worldwide information security challenges. Yet intruders 
are always looking for new ways to crack the network 
security and are succeeding continually. Hence, with 
today’s advanced security attacks and subsequent data 
losses, organizations need to enhance their security than 
to deal with just basic security issues.  

This calls for a researcher in the field of IT and an  
information security specialist to develop new improved 
security frameworks that address the current security 
challenges, as well as  to ensure that all new development 
Information Security Frameworks (ISF) are strictly 
followed by all users in the organizations to prevent the 
widespread attacks. Information security managers need 
to evaluate their security strength from time to time, to 
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ensure that they are still,  to prevent both internal and 
external security threats. Researchers such as (4), 
emphasize that users must be monitored to ensure 
compliance, and also their dealings need to comply with 
security requirements. However, due to the lack of 
information on  security frameworks (ISF) trying to 
evaluate the effectiveness of security is another 
challenge. Researchers such as Hong (5) and Herrmann 
(6) noted that, to evaluate the effectiveness of information 
security, is relative to the appropriateness of the cloud 
computing challenges that are used for practical 
measurement. 

This paper investigates factors that may lead 
organizations to adopt IaaS and to develop an 
infrastructure security adoption framework (ISAF). From 
the investigated literature of infrastructure adoption and 
security, relevant factors were identified and grouped into 
six categories using textual analysis: security policy, asset 
specification, environmental, organizational, frequency 
and cost The analytical hierarchical process (AHP) 
method was used to validate the identified factors, and the 
factors were used to develop the infrastructure security 
adoption framework (ISAF) for a higher institution of 
learning. 

II. RELATED WORK AND THEORETICAL FOUNDATIONS 
Infrastructure as a service (IaaS) is an evolution of 

traditional hosting paradigms that does not require any 
long-term, and allows users to access resources on 
demand. The IaaS model eliminates the need of 
infrastructure installation on an organization’s premises, 
which makes it easy for storage and allows subscribers to 
pay only for the amount of the service they have 
consumed (7). 

Infrastructure as a Service (IaaS) is defined (8) as the 
delivery of hardware (server, storage and network), and 
associated software (operating systems virtualization 
technology, file system), as a service. It is an evolution of 
traditional hosting that does not require any long-term 
commitment and allows users to access resources on 
demand.  
IaaS is currently being used as a way to distribute data 
across many servers that are controlled and maintained by 
other providers. At any time that data is transmitted to a 
remote host for storage, there are security risks involved. 
These risks include data capture during transmission and 
other risks while data reside in the hands of unknown 
companies. It is a common belief among many IT 
professionals that cloud computing exposes data to a 
much higher risk than the client server model. However, 
this may not necessarily be the case. Due to the risks of 
cloud computing, many providers consider security their 
highest priority.  

 
Scholars such as (9) identified thirteen security 

factors that might hinder adoption of IaaS. Some of these 
factors are external in their nature, which means 

organizations have no control over them, such as; 
legislative and regulatory environment, changing 
security threats and risks, flexible market situations, 
current IT environment and opportunities, and industry-
wide standards and best practices. An organization needs 
to work in accordance with these factors to remain 
relevant and competitive in the market. In addition, to 
these external factors there are also internal ones that the 
organization has control over, and they need to be 
managed internally, such as: IT infrastructure, strategic 
vision, aligning IT with the company’s strategy, and 
business issues, and more (10).  

 
Researcher’s such as (11), have also identified eight 

factors that may influence adoption in an organization, 
such as physical and environmental security, 
communications asset classification and control, 
personnel security, operations management, access 
control, business continuity planning, system 
development and maintenance. On similar lines, (12) 
identified several factors (i.e. Environmental 
uncertainty, industry type, IT competence and 
organization size) that influence the adoption of IaaS in 
organizations.  

 
The motivation has been that security threats may 

vary depending on various factors, hence making it 
difficult to be addressed based on a single framework. 
Adopting IaaS is similar to outsourcing service to an 
external provider. An appropriate reference theory will 
help in guiding the research design (13).  

 
There are 67 known theories to explore IT outsourcing 
(ITO). Of these theories, there are 10 which are frequently 
used as can be seen in table 1 below. The top six applied 
theories of ITO are: Transaction Cost Theory/Economics 
(TCT), Resource-based Theory/View (RBV/RBT), 
Agency Theory (AT), Social Exchange Theory (SET), 
Relational Exchange Theory (RET), and Resource 
Dependency Theory (RDT). Each one of these theories 
has its own strength, limitations and weaknesses in terms 
of underpinning this study. Of all the theories, TCT is 
considered the most influential, powerful, parsimonious, 
and commonly employed theory for explaining ITO 
decisions and outcomes. TCT is one of the key theoretical 
foundations that have been used by researchers to 
facilitate the outsourcing decision [14], and was founded 
by Williamson [15]. TCT helps to define the boundaries 
of an organization by evaluating production and 
transaction costs. According to [15], transaction costs are 
the costs that are associated with exchange of goods or 
services incurred in overcoming market imperfections.  

 

MAIN THEORETICAL FOUNDATIONS OF ITO RESEARCH [24] 
A.                   Theory B. No. Of 

papers 
Transaction Cost 
Theory/Economics (TCT) 

91 

Resource-based Theory/View 41 



 

Agency Theory 28 
Social Exchange Theory 22 
Relational Exchange Theory 15 
Resource Dependency Theory 13 
Institutional Theory 7 
Knowledge-based View 5 
Organizational Theory 5 
Other Theories (less than 5 
papers) 

91 

 
The original dependent construct studied by 

Williamson is the degree of controlling, managing, and 
monitoring transactions in an organization (15). 
Therefore, the decision of whether to outsource or not 
would depend on the trade-off between production cost 
and transaction cost. For the sake of this study, the 
dependent construct to be studied will be the 
organization’s propensity to adopt IaaS, which affects the 
decision on whether a university should adopt IaaS or 
“Insource”. 

 
 Four critical constructs for characterizing 

transactions identified by Williamson are asset 
specificity, uncertainty, cost, and frequency (16), and the 
other two constructs were generated from literature for 
the sake of this study, which are security policy and 
organizational factors. Each construct characterizes a 
given transaction to determine the appropriate type of 
governance structure of the transaction. In other words, 
TCT is aimed at identifying the governance structures of 
different types of exchanges between parties, in order to 
maximize the economies of scale for a given 
organization. 

 
The asset specificity is defined as the “degree to which 
the assets used to conduct an activity can be redeployed 
to alternative uses and by alternative users without 
sacrificing of productive value” (17). 

Environmental uncertainty refers to the fact that the 
“environment is characterized by uncertainty with respect 
to technology, demand, local factor supply conditions, 
inflation and the like” (18). 

Frequency is defined by (16)” as the buyer activity in 
the market”, in other words, the level of recurrence of the 
activities needed by the firm for the transaction. The 
transaction can be one-time, occasional, or recurrent. 

 
Cost denotes the amount of money that a company 

spends on the creation or production of goods or service. 
There are two types of costs: production costs and 
governance costs. Production costs (C) are the costs of 
making a product – or rendering a service – internally, or 
the price of acquiring the product or service in the market. 
Governance costs (G) are the costs of planning, 
negotiating, monitoring, and adjusting the transaction. 
 

Information security policy encompasses 
technological factors, processes, and people. The 
technical factors such as passwords, firewalls and 
biometrics are not sufficient alone in mitigating security 

threats to information. It also suggests that after security 
controls have been implemented, auditing procedures 
should be conducted to measure the control performance. 

III. METHODOLOGY  
Content analysis and Analytical Hierarchal Process 
(AHP) were carried out, guided by the constructs of the 
TCT theory, in order to identify the factors. The process 
involved an intensive literature review, which includes; 
websites, search engines, journals, databases. The 
identified factors were categorized and grouped into six 
groups, namely: security policy, asset specification, 
environmental, organizational, frequency, and cost 
factors. Table II below shows the identified factors and 
their corresponding occurrence. 

TABLE TYPE STYLES (23) 
C. I
tem 

D. F
actors 

E. Occ
urrence 

F. Ca
tegory 

1  IT 
competence 
 

27 Asset 
Specification 

2  Organization 
type  

20 Organizational 

3  Information 
Security 
Policy  

28 Security 
Policies 

4  Size  of the 
Organization  

20 Asset 
Specification 

5  Information 
Security 
Policy& 
Adaptation  

28 Security 
Policies 

6  Provider and 
Organization
al sites 

26 Asset 
Specification 

7  Information 
Security 
Culture 

22 Security 
Policy 

8  Information 
Security 
Awareness 

27 Security 
Policy 

9  Licensing 
Provider’s 
country 
regulation 

16 Security 
Policies 

10  Budget 23 Cost  
11  Inherent 

Insecurity of 
IS and 
Networks  

09 Environmental 
Uncertainty 

12  Top 
Management 
Support 

29 Organizational 

13  Organization
. Mission 

14 Organizational 

14  Job 
Responsibilit
ies 

17 Asset 
Specification 

15  Motivation 
of 
Employees 

23 Frequency 

16  Level of 
Technology 

29 Asset 
Specification 



 

17  Patch 
Management 

7 Asset 
Specification 

18  Technical 
Training  

26 Frequency 

19    Malware 
(i.e. Virus, 
Trojans, 
Worms) 

18 Environmental 
Uncertainty 

20  Firewall & 
IDS 
Configuratio
ns  

12 Security 
Policies 

21  Low Funding 
and 
Inadequate 
Budgets 

23 Cost 

22  People 
Management 

21 Environmental 
Uncertainty 

23  Wireless 
Vulnerabiliti
es 

12 Environmental 
Uncertainty  

24  Information 
Security 
Threats  

15 Environmental 
Uncertainty 

25  Access 
Control and 
Identity 
Management 

13 Frequency 

26  Governance 18 Organizational 
27  Vulnerability 

& Risk 
Management 

11 Frequency 

28  Systems Dev 
& Life Cycle 
Support 

09 Organizational 

29  Lack of 
Skilled 
Workforce 

26 Organizational 

30  Protection of 
Personnel 
Info.  

12 Security 
Policies 

31  Business 
Continuity & 
Disaster 
Planning 

16 Frequency 

32  Justifying 
Security 
Expenditures 

14 Cost 

33  Fighting 
Spam 

15 Asset 
Specification 

34  Lack of 
Standards 

28 Organizational 

35  Legal and 
Regulatory 
Issues 

21 Security 
Policies 

36  Organization
al Culture 

22 Organizational 

37  Information 
Security 
Training  

27 Frequency 

38  Network 
Security 
Architecture 

13 Asset 
Specification 

39  External 
Connectivity 

to Org 
Networks 

14 Asset 
Specification 

 

On the completion of the textual analysis, a meeting 
was arranged with the group of experts who are working 
with security, to do a pairwise comparison of the factors. 
Four information security managers from three different 
organizations who are expert in this field carried out the 
exercise. South African universities which are coded as 
University A, B and C, for the purpose of this study, took 
part in the exercise. The four information security experts 
from the participating universities were joined by the 
researchers to compare all the factors identified to 
determine the order of their importance. The Analytical 
hierarchical process (AHP) method was used to compare 
factors, where two factors are compared based on their 
importance, using a scale developed [19].      

 
However, the constructs were coded before the 

participants carried out pairwise comparison for 
simplicity and clarity. The Security Policy construct was 
coded as Secp and its 7 factors as Secp1 to Secp7.  The 
Asset Specification construct was coded as Assp and its 
9 factors as Assp1 to Assp9. The Environmental 
Uncertainty construct was coded as Envu and its 5 factors 
as Envu1 to 5. The Organizational construct was coded as 
Orgn and its 8 factors as Orgn1 to 8. The frequency 
construct was coded as Fqnc and its 5 factors as Fqnc 1 
to5. Finally, the Cost construct was coded as Cst and its 
3 factors as Cst1 to 3. 

 
As [19]; [20] suggested that when a pairwise 

comparison is carried out, each category of the factor 
form a squared factor of the order Znxn for Z = [Zlm] and 
1 ≤ l, m ≥ n, where Zlm stands for two factors which are 
comparable in pairwise, l and m and n= number of items. 
They further emphasized that, during the computation of 
factors the following three conditions should be met 
during pairwise comparison:  

 
• Reciprocity: For Zlm = y, then Zlm = 1/y, where 1/9 

≤ y ≤ 9.  

• Homogeneity: When two factors are judged to be 
equally important then: Zlm = Zlm = 1 and Zlm = 1 
for all l.  

• Consistency: Zlo * Zom = Zlm is satisfied for all 1 ≤ 
l, m, o ≤ n.  

 
The exercise of comparing factors started by 

comparing factors in a 6 x 6 matrix, where two of the 
factors were compared at once during pairwise 
comparison. Before the computation of the factors, 
eigenvector theories were applied to determine the 
relative priorities for each factor first. Afterwards, 
computation of the factors was carried out in pairwise 
comparison. The order of importance was determined for 
each factor. 

 
The consistency index was manually used to 

determine the consistency ratios (CR). Furthermore, the 



 

consistency of the results of the factors computed, the 
consistency index (CI) and the random consistency Index 
(RCI) were used. As suggested by (19), the inconsistency 
ratio must be at least 0.1 or below. If the inconsistency 
ratio is higher than 0.1, then a revision of pairwise 
comparison exercise should be recalled to check the 
imbalance. 
 
The consistency index equation (1) and the consistency 
ratio equations (2) were acquired respectively as shown 
below. 

Consistency index = CI = 
λ𝑚𝑚𝑚𝑚𝑚𝑚 –n
n − 1

 ------- (1) 

 
 Where λmax represents the maximum eigenvalue, which 
is the result of cross product totals obtained and the 
priority vector shown in Table 3 whereas n represents the 
size of the matrix in a pairwise comparison.  

 
The consistency ratio = CR = CI/RCI-------------- (2) 

 
RCI is the result of the measure developed as 

suggested by [19]; [20]. The RCI is verified in Table II. 
On the other hand, Table III shows the results acquired 
from the computation of eigenvalues as illustrated. 

 

RANDOM CONSISTENCE INDEX SCALE [23]  
 

N 1 2 3 4 5 6 7 8 9 
RCI 0 0 0.58 0.90 1.12 1.24 1.32 1.41 1.45 

 

MAXIMUM EIGENVALUE FOR ISA CATEGORIES [23] 
 

  
Secp  

 
Assp 

 
Envu 

 
Orgn 

 
Fqnc 

 
Cst 

nth  root 
of 

product 
of values 

 
Eigenvector= 
nth root /Ʃ(nth 

root) 
Secp  1 1/7 5 6 7 5 2.305 0.274 
Assp 7 1 3 3 7 6 3.719 0.441 
Envu 1/5 1/3 1 4 1/2 6 0.802 0.095 
Orgn 1/6 1/3 ¼ 1 8 1/5 0.530 0.063 
Fqnc 1/7 1/7 2 1/8 1 5 0.652 0.077 
Cst 1/5 1/6 1/6 5 1/5 1 0.421 0.050 

Total 8.71 2.12 11.42 19.13 23.27 23.2 8.429 1 
 
 
 

IV. RESULTS 
As indicated in Table IV, the comparison of the 

constructs indicated that the Asset specification factors 
play an important role as they ranked higher than other 
factors in the infrastructure security adoption. Security 
policy factors ranked second and the Cost factors ranked 
last. The maximum eigenvalue (ʎmax) of the factors was 
checked using the priority vector (0.274 0.441 0.095 
0.063 0.077 0.050) and the results show the totals of the 

compared categories.  Maximum eigenvalue (ʎmax) = 
6.644. The value of eigenvector values (ʎmax) is the results 
of the computation of consistency index (CI) and 
consistency ratios (CR).  The computations were repeated 
again for each independent category in Table IV to 
determine the relevance and importance of the factors, in 
order to develop ISA framework. The value of (ʎmax 
=6.644, CI = 0.1888, and CR = 0.1038 which is closer to 
0.1). Table V below, summarizes the results of the 
computations for each independent category of factors. 

 
 

SUMMARY OF RANKINGS OF METRICS IN EACH INDEPENDENT CATEGORY [23] 
 

 
Category of 

Metrics  

Highly ranked 
attribute  

Eigenvector 
Value 

Low ranked 
attribute  

Eigenvector 
Value 

 
ʎmax  

 
CI  

 
CR 

 
Security Policies 
 

Lack of 
standards 

0.257 Protection of 
Personnel 
Info. 

0.033 11.608 0.326 0.225 

Asset 
Specification 
 

Level of 
Technology  

0.335 Motivation of 
Employees  

0.076 6.670 0.134 0.108 



 

Environmental 
Uncertainty 

Threads 0.691 Inherent of 
Information 
and Networks 

0.091 3.125 0.063 0.109 

Organizational  Top 
Management 
 

0.261 Organizational 
Culture 
 

0.027 11.139 0.448 0.318 

Frequency Technical 
Training 
 

0.341 Vulnerability 
& Risk 
Management 

0.024 5.691 0.173 0.154 

Cost             Inadequate 
Budget 

0.357 Justify 
security 
Expenditure  

0.059 5.210 0.053 0.047 

 
 

V. DISCUSSION AND IMPLICATION OF FINDINGS 
Table IV indicates that factors in the Asset 

specification category ranked higher than the other 
factors in other categories. Table IV shows that the level 
of technology, the legal and regulatory issues factors, 
were ranked higher than the other five factors. As also 
suggested by (21), the success of the security system is 
dependent on its measurement of both correctness and 
effectiveness. Organizations need to have a very balanced 
structure of top management, technical, and human 
aspects to effectively address the security challenges of 
adopting Infrastructure as a Service. Lack of support from 
top management affects employee’s compliance and 
behavior. The implication is that universities could 
eliminate much undesired internal and external security 
threats when adopting infrastructure as a service. Once 
the compliance and regulatory procedures are 
compromised, it opens a loop hole to the intruders to 
hack. The environmental uncertainty aspects include the 
measuring and controlling of physical security which 
depends on the entire environmental surroundings. It is 
very crucial to enhance physical security; otherwise 
threat agents could exploit the weakness and make the 
whole system vulnerable, leading to great risk.  

 
Table IV results indicate that the cost category has 

been ranked the lowest, while inadequate budget and 
identity management categories ranked higher than the 
vulnerability and risk management factors. The study 
results are in agreement with other researchers (22) in the 
same field who find that financial risks or physical 
threats, and information risk in many organizations are 
invisible, which leads to poor information security 
management. If the information security managers are not 
cautious enough, they may fail to influence the 
organization management about the vulnerability of 
information within the organization as compared to other 
threats. However, if management would allow risk 

analysis to be done by all stakeholders in an organization, 
it will increase confidence in the organization’s corporate 
governance and the ability to deliver secured information.  

 
The results in Table IV indicated that factors in the 

security policies category ranked second in controlling 
the adoption of infrastructure as a service. However, 
results of Table V show that the ranking of the factors in 
the security policies category lacked consistency with 
their CR of 0.225, being slightly above the threshold of 
0.1.  The information security policy factors play an 
important role in the adoption of infrastructure as a 
service. As (21) also indicated, there are many 
organizational security objectives aligned with the 
mission and the vision of the organization. Organization 
factors play a huge role in the adoption process. For 
instance, large organizations with many resources will be 
exposed more to the public, which means they will 
process huge amount of data. Such organizations are 
bound to be more vulnerable to the attackers, due to the 
amount of flow of information in and out of the 
organization. Hence, top management support is very 
crucial, otherwise those organizations will face a serious 
security challenge. Furthermore, regardless of the size of 
the organization, top management’s influence is crucial 
in the decision of adopting infrastructure as a service. 
Issues like the signing of SLA (Service Level Agreement) 
with a cloud provider, recruiting experienced IT security 
staff, and how services must be deployed on cloud, form 
part of the responsibilities of top management. 
Inconsistencies in ranking on the factors was caused by 
intertwine between organizational factors; hence drawing 
demarcations could be challenging. 

The AHP approach uses the identified factors to 
facilitate the development of an ISA framework. From all 
factors identified, those that contributed less were 
eliminated and they could not be included in the creation 
of the final ISA framework. Figure1 below validates the 
final ISA framework which includes all factors according 
to their categories. 

 



 

 
Figure. 1: Infrastructure Securty Adoption Framework (ISAF) 

 

VI. CONCLUSION AND RECOMMENDATION 



 

Information security is a board-level issue for most 
businesses today, so it is not surprising that some executives 
have had concerns about the robustness of IaaS. Yet the 
experience of long term IaaS users suggests the technology 
ultimately makes a positive impact on security. Simply, the 
quicker a business migrates to IaaS and the longer it works 
with it, the less likely it is to think about data security as a 
problem. Over time, businesses even start to think of IaaS as 
a security enabler rather than a risk: almost six in 10 (58 
percent) experienced users say they consider IaaS to be the 
best practice security for enterprise architecture. However, 
these security guidelines can be effective if there is an 
appropriate ISA framework in place that guides the process. 
The rationality behind it is this: without proper ISAF 
(Infrastructure Security Adoption Frameworks) in place, 
correctness and effectiveness of adopting IaaS are close to 
impossible. Relevant security factors that affect adoption of 
IaaS need to address the vulnerabilities associated with 
existing security assessments, \=0/t practices.  Hence, this 
paper used the AHP approach to identify relevant factors 
needed for the development of an ISA framework.  

A. Practical Recommendation 
The results of this paper identify some aspects which still 

need to be addressed. Concerned companies that are 
considering to adopt infrastructure as a service were 
identified. These include, but are not limited to  

 
• Top management should provide relevant and 

adequate support for information security related 
programs. Thus, in terms of supporting information 
security policies and procedures, the organization 
should provide an adequate budget to employ skilled 
information security personnel, and also providing 
training to the users of the system is of vital 
importance for the improvement of infrastructure 
and for the effectiveness of the overall corporate 
security system. Furthermore, organizational top 
management support is of vital importance for 
employees who follow the security procedures. 
  

• Adopting IaaS requires new skills and may call for 
additional training or resources within IT teams. 
From the literature of IaaS security adoption it is 
argued that IT teams are more comfortable with on 
premises architectures. A shortage of key skills and 
a lack of experience could also explain why 42 
percent think a customizable IaaS solution can cause 
more problems than it can solve, while 58 percent of 
experienced users say unprepared IT teams have held 
back IaaS. Many will have taken steps to build the 
capabilities they require, which could have been 
enabled by the reduction in maintenance costs that 
IaaS creates. Executives should allow Information 
security managers to form part of the development 
and implementation of IT Strategies within the 
organizations.  

 
• Information Security policy makers should ensure 

that their security policy documents enforce that 
security reports are published periodically. These 
security reports should include the following, but not 
be limited to: latest security threats, data breach 
investigation reports, new viruses, new security 
updates, successful and failed incidents, near-misses, 

and any type of security threats that occurred 
occasionally within the organization. 

B. Future Research Trend 
This paper used data from South African universities, and in 
terms of technology, South Africa is still a developing 
country. This means that the levels of information security 
expertise and technological development is less when 
compared to the first world countries where technology is 
advanced. It is likely that the level of security threats and 
intrusion is less, if the degree of technology is advanced and 
innovations are still low. Hence, the recommendations from 
this study suggest that the ISA framework developed be tested 
with data from countries where technology is advanced 
enough to validate the identified factors if they could be 
applicable.  

 
The factors identified were analyzed as measures of 

information security management within organizations. This 
paper recommends that, future information security 
researchers should focus on extending the ISA framework 
developed, and the analysis of identified factors to be 
validated by other researchers in the information security 
management. Such an additional authentication mechanism 
could involve the analysis of certain surety mechanisms like 
biometric modules for fingerprints or authentication modules 
designed for passwords.  
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