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1. Introduction 

Preamble 

The First Annual Research Conference was hosted by the International University of 

Management in collaboration with the United Nations Development Programme (UNDP). The 

aim of the annual conference was to explore, analyse and evaluate the state of Sustainable 

Development Goals (SDGs) from the 4
th

 Industrial Revolution perspective and provide a forum 

for the discussion and dissemination of themes related to SDGs and 4
th
 Industrial Revolution in 

the empirical context of Namibia.  

 

Conference Theme 

The annual conference focused on ―Harnessing the 4th Industrial revolution to advance the 

SDGs in Namibia‖. The world is being ushered into a new industrial future, which is set to 

change in a fundamental way, how people live daily. The Fourth Industrial Revolution will be 

fundamentally different from earlier industrial revolutions in its scope and complexity, as well as 

its scale. The rate, depth and breadth of the likely transformations promise to be disruptive to all 

industries everywhere, especially for their production systems, management as well as 

governance. It is not clear how its future will look, but clues about what will shape winners and 

losers are emerging. Clearly, innovation is critical but so also is the constant restating of shared 

values that safeguard our common humanity. One thing is certain; the future will be like nothing 

the world has seen before. To make the most of it will require coordinated effort of all 

stakeholders, including the public and private sectors, academia and industry, as well as civil 

society. 

Since the beginning of the new millennium, technology has been identified as a key enabler for 

the advancement of the Millennium Development Goals (MDGs) – now Sustainable 

Development Goals (SDGs). This trend is likely to continue in the coming years given the 

increasing usage of artificial intelligence, big data, Internet of things (IoT) and blockchain – all 

in an effort to make the world a more sustainable place. Technology is in itself disruptive – thus 

it gives society both benefits and challenges. As a result, countries should evolve and advance to 



11 
 

rise up to these new challenges and opportunities. The Fourth Industrial Revolution is one of the 

avenues that countries should use in order to accelerate progress towards the achievement of 

SDGs. Calls have been made through the United Nations Development Programme (UNDP) to 

harness innovation and eliminate extreme poverty and boost shared prosperity.  

 

Conference Objectives 

Apart from the need to create a culture of research at IUM, the conference had the objective to 

encourage a reflection on the Fourth Industrial Revolution and how it affects the implementation 

of the sustainable development goals in Namibia. This was to coincide with the global reflection 

on the implementation of the SDGs that was to take place at the United Nations. The conference 

provided a good forum for discussion on the Fourth Industrial Revolution and the Sustainable 

Development Goals. It was clear from the conference that Africa has to accept the reality of the 

Fourth Industrial Revolution and engage with it. This came out clearly in the keynote address by 

Mrs. Alka Bhatia, the UNDP Resident Representative in Namibia.  

 

Some conference participants in front of the Chancery Building, IUM, Dorado Park Campus.  
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The revolution is having both positive and negative implications on the implementation of SDGs 

in Africa. This was specifically highlighted by Professor Arowolo‘s paper on ―The Fourth 

Industrial Revolution and the SDGs within the Context of the Africa Agenda 2063‖. The 

changing nature of the work environment ushered in by the revolution provides both 

opportunities and threats to meeting the 17 SDGs on the continent. This was highlighted by a 

number of papers that addressed different elements of the SDGs relating to agriculture, 

education, health, gender and wellbeing and the world of work in general.  

The conference furthermore provided an opportunity for those attending the conference to be 

conversant with the UNDPs work in the context of the Fourth Industrial Revolution. This was 

discussed under the UNDP Innovation Lab presented by Mrs. Geladine Itana. There is need for 

staff and students to become part and parcel of the innovation lab project. This is something that 

needs to be pursued further by the IUM and UNDP. 

The conference also provided a good platform for discussing the SDGs in Namibia including the 

process of transition from MDGs to SDGs. The paper by Nandisora Mazeingo ―Sustainable 

Development Goals: The Namibian Perspective‖ kick started the debate. The audience were very 

interested in Namibia‘s implementation of the SDGs it was not familiar with the content of the 

SDGs and what has been taking place in the country. What emerged from the debate was that the 

government needs to popularise the SDGs and ensure that they become part and parcel of the 

country‘s development planning and implementation. 

 

Strategy 

This year‘s annual conference 2019 in Windhoek was designed to address a number of focal 

points and key among them was how the Fourth Industrial Revolution will affect the SDGs with 

a key focus on ICT, gender, health care, education, inequality, poverty, sustainable consumption, 

climate change, blue and green economies, and youth/employment/entrepreneurship 

opportunities. The conference welcomed papers with a focus on theories, methods or results for 

enhancing SDGs in the digital era. Collaborative business models, with champions as Airbnb or 

Uber, were encouraged, as they are often presented as more sustainable than traditional ones, 

largely because they tend to empower ordinary people and promote the shared use of resources.  
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Conceptual and empirical papers were also encouraged. Potential contributors could choose from 

both positivist and interpretive traditions, using qualitative and/or quantitative approaches. 

Laboratory or field experiments, longitudinal studies and Internet approaches were particularly 

welcome for a richer understanding of SDGs and the Fourth Industrial Revolution.  

 

Thematic areas  

The conference welcomed the submission of papers on various subjects on SDGs and the 4
th
 

Industrial Revolution, including: 

 Gender and youth empowerment  

 Health care  

 Agriculture, Tourism, blue and green economies   

 Industry and Innovation 

 Robots, AI, Internet of things and SDGs 

 Sustainable development  

 Reduced inequalities  

 Sustainable consumption, climate change and environment  

 Youth/employment/entrepreneurship opportunities                                                  

 The context: Namibia Vision 2030; NDP 5. 

 Africa Agenda 2063  
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2. Summary of presentations 

A conference under the theme “Harnessing the Fourth (4) Industrial Revolution to advance 

the Sustainable Development Goals (SDG) in Namibia” took place on Wednesday and 

Thursday the 21
st
 and 22

nd
 August 2019 at the International University of Management, Dorado 

Campus
1
. This was the first research conference to be organised by the university and was done 

in conjunction with the UNDP office in Namibia. Hence, the title ―1
st
 IUM-UNDP Annual 

Research Conference. The conference was well attended with presentations by staff members 

from the International University of Management, the University of Namibia and UNDP. Only 

two papers presented at the conference are not included in the conference proceedings. Included 

in the proceedings are: The opening address by Dr. David Namwandi, Founder and Chairman of 

the Governing Council of the International University of Management and the Keynote speech 

by Mrs. Alka Bathia, the UNDP Representative in Namibia. 

This volume of the conference report is presented in seven parts. The division is based on the 

various themes covered by the various papers presented at the conference. Part one is made up 

by the opening address by Dr. Namwandi and the Keynote speech by Mrs. Alka Bathia. Central 

to Dr. Namwandi‘s address was how the Fourth Industrial Revolution coined by Klaus Schwab 

the founder of the World Economic Forum was going to affect universities. He notes that while a 

lot of things are likely to change under the Fourth Industrial Revolution (4IR) certain things will 

remain as they are central to the mission of the universities. The role of the university will 

remain that of impacting on students critical thinking skills, creativity, effective communication, 

team work, leadership, emotional intelligence and global citizenship. If the university can 

achieve these in its alumni, it will have contributed tremendously to the new society that is 

emerging from the 4IR. Mrs. Bathia noted that the 4IR should be regarded as opening the world 

of opportunities. It is providing innovative approaches to harness development and accelerating 

structural transformations for sustainable development. It must therefore be embraced as we 

implement the sustainable development goals both nationally and globally. The 17 SDGs form 

one integral whole. They are indivisible and interlinked. There cannot be a selective 

implementation of the SDGs. 

                                                             
1
 The International University of Management is a private university in Namibia with campuses throughout the 

country. Dorado campus is the main campus situated in Windhoek. 
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Part two under the theme: The Fourth Industrial Revolution and Sustainable Development 

Goals” is made up of four papers. The first paper by Geraldine Itana – The UNDP Accelerator 

Lab provides a concrete example of how the instruments of the 4IR are being directly used to 

meet the sustainable development goals. The basic premise is that to effectively address the 21
st
 

century challenges, one requires new strategies to understand the challenges as they unfold and 

new approaches to address the problems in front of us by analysing the broader environment that 

led to the problems in the first place and find new ways to identify the solutions. This is the 

central role of the accelerator lab in which various individuals and groups contribute to the 

above. 

The second paper by Professor Oladele O. Arowolo – The Fourth Industrial Revolution and 

the SDGs within the Context of the Africa Agenda 2063 links the 4IR and the SDGs to the 

African continent‘s realities. The 4IR is likely to cause technological disruptions that will 

massively change local, regional, national and international economic structures in ways that we 

have never seen before. The central question to be asked is how these new technologies are 

likely to affect the continent‘s population dynamics in particular, the growing labour force and 

increasing urbanisation. One has to further ask, how Africa and state governments is going to 

contribute to the 4IR and reap the benefits from there while adapting to the new pace of 

developing labour saving technologies of 4IR in the face of a rapidly expanding labour force and 

human longevity. 

The third paper by Mazeingo – Sustainable Development Goals: The Namibian Perspective 

starts by discussing the evolution of the SDGs. He traces this back to the 1972 UN Stockholm 

Conference on the Human Environment and on to the adoption of the Millennium Development 

Goals adopted by the UN Millennium Summit in 2000 in New York which were replaced in 

2015 by the Sustainable Development Goals. He shows how the three main elements of the 

SDGs are nit together. These elements are the environmental, economic and societal concerns. 

Apart from describing the 17 SDGs, he relates how these are being implemented in Namibia. 

The paper concludes by calling upon the Namibian government to make citizens familiar with 

the SDGs. 

The fourth paper by Dr. Frieda Nanyeni Kayemba – Rhetoric of Consensus: Sustainable 

Development Goals vs Fourth Industrial Revolution starts by noting that at the centre of the 
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SDGs is the need to remove the root causes of poverty in peoples‘ lives. She notes that 4IR offer 

new opportunities for the achievement of the SDGs as well as providing means for attaining a 

more equitable economic growth. But because the 4IR is likely to change not only what we do 

but also who we are, it generates mixed feelings of excitement and fears of uncertainty of the 

future. 

Part three under the title – Agriculture in the Context of the Industrial Revolution and SDGs 

in Namibia brings together three papers that focused on agriculture. They all note that 70 per 

cent of the population in Namibia directly or indirectly relies on agriculture to sustain a living. 

However, the GDP contribution of this important sector is 5.5 per cent and is almost equally 

divided between cattle farming and food (mostly subsistence) farming. The paper by Upendura, 

Kalungu and Kampungu – Estimating the Supply Response or the Beef Cattle in the Commercial 

Sector raises important issues on how farmers regard livestock. Livestock in Namibia is regarded 

as part of capital goods and is kept for various reasons. The reasons as to why both commercial 

and subsistence livestock farmers do not respond to price market price fluctuations are further 

explored. It might also serve as an explanation why the call to reduce herds during the draught 

years fall on deaf hears. Unless government understands this, its policies are likely to be 

ineffective. 

Kampungu, Muzanima and Andeyanju‘s paper- The Role of Agricultural Extension officers in 

Preparing Farmers for the 4
th

 Industrial Revolution, points to the fact that numerous 

opportunities exist in terms of the application of technology in pursuit of improving efficiencies 

in agricultural production. This, however, calls for the use of extension officers as change agents 

that help farmers to benefit from the new technologies. This necessitates change in how 

extension officers and farmers interact. A cooperative effort is needed between the two to bring 

about technological changes. 

The paper by Lipumbu, Muzanima and Kadjungu – An Analysis of Purchasing Branded 

Locally Produces Agricultural Products in Windhoek shifts the focus from the producers to 

the consumers and hence the market. Given the fact that most of the big retail companies source 

their products from South Africa, the local agricultural products do not get a good exposure to 

the market. And if the consumers have preference of externally sourced products, there will be 

little growth of local agricultural production. 
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The paper by Ruth Eegunjobi on The 4IR, Climate Change and Implications for SDGs 1 and 

2: A Case of the Namibian Agricultural Sector investigated the determinants and likelihood of 

4IR adoption in the Namibian agricultural sector, using a binary logic regression and data from 

the Namibian census of agriculture 2013/2014. The paper found that the factors affecting ICT 

adoption includes tertiary education and the availability of credit. 

Part four – Health, Gender and Wellbeing under the Fourth Industrial Revolution and 

SDGs in Namibia also has three papers. The paper by Adeyanju and Kampungu – A Review of 

an Appropriate Indicator for a Progressive Namibia argues that to measure sustainable economic 

development one has to go beyond the GDP figures. The GDP is a wealth based indicator, a 

rough measure of the monetary flow of goods and services produced in a country within a given 

span. It says nothing about social upliftment which is central to the SDGs. One must therefore 

find a way of measuring the citizen‘s wellbeing along with the environmental and economic 

growth. 

The paper by Ammaambo – The Influence of the 4
th

 industrial Revolution towards Youth 

and Gender Empowerment as Part of the 17 Sustainable Development Goals starts from the 

point that women and in particular the girl child in the rural areas are disadvantaged. Unless 

something is done now the forces of the Fourth Industrial Revolution are likely to disadvantage 

the women and youth even further. This is notwithstanding the National Gender Policy Plan 

being implemented by the Ministry of Gender Equality and Child Welfare. One of the proposed 

solutions is to start pushing girls in schools towards the science, technology; engineering and 

maths (STEM) oriented careers. 

The paper by Prof A. Van Dyk, E. Venter and Dr. S. Van der Walt – Reflections of Student 

Nurses on Clinical Learning Experiences in Selected Health Settings in Windhoek addresses 

the issue of training health workers, nurses in particular. For them nursing education should 

provide ability of critical thinking, problem solving, psychomotor and technological skills. The 

training of nurses in clinical settings exposes the students to realities of professional practice that 

cannot be conveyed by textbook or simulation. In doing so, one needs to take cognisance of what 

actually happens to the trainees in their practical training and how they internalise their 

experiences since these are likely to influence their behaviour in future. 
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Part Five – Education, the Fourth Industrial Revolution and the SDGs in Namibia focuses 

on the delivery of education in the face of technological changes. The first paper by Shemuteka, 

Nyambe and Shalefu – Enhancing Learning and Teaching through Education 4.0 alerts one to the 

fact that the previous industrial revolutions had corresponding educational revolution. In the First 

Industrial Revolution, education focused on rote learning and memorisation of content. Under 

the second revolution, the focus was on knowledge and innovation production. The Third 

Revolution focused on internet enabled learning. The 4IR is characterised by electronic devices 

and digital systems that enables communication via the internet and sensors. The focus should be 

on innovative, creative and flexible learning through digital technology. The current generation 

of students, generation Z or the digital natives or the millennial, are already technologically 

savvy but the institutions have not yet aligned themselves to these new realities. 

The second paper by Vibi, Ujakpa, Fundisi and Muringi – Audio, Visual, Learning System 

(AVLS) starts by highlighting the fact that there are different types of learners namely, visual 

learners, auditory learners and the kinaesthetic (tactile) learners. Their focus is on developing 

new learning materials to match the various types of learners. The paper elaborates on the 

prototype which they have developed to aid the learners. This is better called the actual 

application of 4IR in education. 

Part Six – Decent Work and SDGs in Namibia has only two papers. They both address the 

relationship between job satisfaction and employee retention. Lupandu, Ujakpa and Sheepo‘s 

paper – Effect of Job Satisfaction on Employee retention: The Case of Namibia highlights 

the research findings on the Ministry of Labour. Lucky Pieters – Retention and Institutional 

Survival: A Case Study of the College of Arts presents the research findings from COTA. What 

is critical for both papers is that there is a linkage between job satisfaction and job retention. This 

is likely to be a critical issue under the 4IR that is starting to change the world of work both at 

the individual and institutional level. 

Part Seven – ICT Issues under the Fourth Industrial Revolution has four papers with 

common characteristics. They are all using the benefits of the 4IR to solve specific current 

problems. They all deal with the development of prototypes to solve concrete institutional 

problems. The paper by Amukoto, Ujakpa, Lazarus, Mutasa and Mutalya – Asset Lease 

Management System (ALMS) tackles the lease problems at the Ministry of Works and 
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Transport. The next paper by Amukoto, Ujakpa, Maseke and Fundisi – Web Based 

Environmental Assessment Certificate System (CEACS) deals with the problems at the 

Ministry of Environment and Tourism. The third paper by Amukoto, Nyamapanda and Ujakpa – 

Military Equipment Management System (MEMS) is concerned with the Namibian military. 

The last paper by Waiganjo – Device Security Issues in a Mobile Device World, makes one 

stop and think of the mobile phones that we carry around with us everywhere. While not giving a 

solution to the security risks involved with mobile phones, it makes one think on how one should 

use his mobile system. 

Just like the conference itself, the proceedings should help one to understand the implications 

and impacts on our world on the Fourth Industrial Revolution and how the SDGs fit into this 

broad picture. Will the Fourth Industrial Revolution facilitate the implementation of the SDGs or 

is it going to become an obstacle to their achievement by changing the parameters on which they 

were based? Some discussions on this matter are explored in the conclusion. 
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3. Opening Address by Founder and Chair of the Governing Council of the 

International University of Management. 

Dr. David R. Namwandi 

 

 Mrs. Alka Bhatia, UNDP Resident Representative 

 Prof E. Taylor, Deputy Vice Chancellor, IUM 

 Prof Oladele O. Arowolo – Pro Vice-Chancellor: Academic & Research 

 Ms. Martha Naanda, Head/Programme Specialist, UNDP 

 EXCO Members 

 Deans Directors  

 Conference Participants 

 Academic staff members 

 Distinguished invited guests 

 Members of the media 

 

IUM Ag. Vice Chancellor (Prof. Kingo Mchombu) Welcoming Address  
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Director of Ceremony, 

Allow me to start my opening address remarks by thanking the UNDP, through Madam Bhatia, 

UNDP representative in Namibia, for accepting to partner with IUM ensuring this Annual 

Research Conference comes into fruition. We are indeed grateful for your support for the 

conference and continued collaboration in other areas for the mutual benefit of two organisations 

and our country. 

 

Ladies and gentlemen,  

The Fourth Industrial Revolution concept is credited to Engineer and Economist Klaus Schwab, 

also the founder of the World Economic Forum. He wrote a book on this concept which was 

published in 2016. 

The concept has two aspects to it, the-first one is built around information technology which is 

based on cheap computing power and storage capacity. There are many concepts surrounding the 

information revolution as the main theme, including Artificial Intelligence (AI), the Internet of 

Things, and the Harnessing of Robots to speed up production in industry, to mention but a few of 

the key concepts. 

The second aspects of the Fourth Industrial Revolution is that it has opened up a lively debate as 

to which of its many predictions are actually likely to occur and in what time frame; Schwab 

gives time frames of between 20 and 200 years (Broadbent, 2018). 

The order of previous revolutions could be short listed as follows: 

 The Agricultural Revolution which took place during the 18
th
 Century 

 The Industrial Revolution, which was a phenomenon of the 19
th
 Century starting with the 

discovery  of the steam engines to power industry and transport 

 The Information Revolution which was a post 1960s phenomenon 

Hence, the Fourth Industrial Revolution is a continuation of a process but may not follow the 

same roadmap. 
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Some researchers argue that while we cannot afford to ignore the main ideas of the Fourth 

Industrial Revolution, we should take the broad ideas with flexibility, humility and avoid 

dogmatic adherence which turns a complex phenomenon into a single dominant idea (Tetlock, 

1980). Phillip Tetlock and others have cautioned that in planning for the future, we should be 

guided by emerging evidence and have a critical stance which will allow us to address both 

advantages and disadvantages of the new technology driven revolution. 

 

Ladies and gentlemen,  

We feel that despite such reservations, the Fourth Industrial Revolution can bestow great benefits 

to countries which will prepare themselves to participate actively in the new revolution. The 

Fourth Industrial Revolution (FIR) represents a convergence of several new technologies and 

their impact on the World both positive and negative could be very significant (Harvey, 2017). 

Artificial Intelligence (AI) for example can provide many benefits including a high level of 

accuracy in various economic sectors. Robots are already in use in many factory floors of 

developed economies. The robots can work long hours without getting tired like human beings. 

Robots can also be used to do work in unpleasant environments such as mining. Driverless 

vehicles research is at an advanced stage although I am not sure when driverless vehicles will 

become an important feature in Namibia given our need for jobs for everyone. 

The 3D printing is another technology which can revolutionise innovation in the production 

sector which its capability to support the creation of industrial prototypes for various sectors in 

industry through specialised printing facilities. 

It has been argued that the previous industrial revolution developed slowly over time, in some 

cases taking over a full century to fully emerge (Harvey, 2017). The FIR, however, is growing 

rapidly and hence the need to continuously assess its impact and take advantage of any benefits 

which might accrue to a country, while guarding against some of the negative outcomes, such as 

unemployment in a country where unemployment is very high already.  

As a University, IUM needs to ensure that we become proactive in adapting the new technology 

revolution and integrating the concepts of FIR as much as we can into our academic programmes 
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and research strategy. This should not be only in the ICT Faculty but across the university as 

well to avoid being left behind. 

As a university, it is our vision to continue what was started many years ago when IUM was still 

at its infancy. 

As a university we are going to continue close collaboration with the public and private sector to 

provide relevant and demand driven education to our graduates. 

Several areas of which the FIR certainly will not alter are the type of cognitive abilities which 

only a human being can provide. Such areas are often referred generically as soft skills.  

-Critical thinking 

-Creativity 

-Effective communication and teamwork 

-Leadership 

-Emotional intelligence 

-Global citizenship 

The international organisation, Deloitte (2017) has estimated that by 2030, 63% of all jobs will 

require a soft skills component if the jobs are to be done well and organisations are to succeed in 

a competitive market place. The human touch will thus not be totally forgotten in the era of the 

Fourth Industrial Revolution. 

It is my sincere hope that this conference will come up with a clear set of recommendations with 

regard to what Universities in Namibia and in Africa in general can do, to review their 

curriculum to incorporate the new technologies as well as soft skills which are essential even in 

the Fourth Industrial Revolution era. 

I thank you for your attention. 
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4. Key Note Speech, the UNDP Representative in Namibia on the Fourth Industrial 

Revolution and Sustainable Development Goals. 

Mrs. Alka Bathia 

 

Mrs. Alka Bhatia, UNDP Country Representative, delivering her Keynote Address 

 

 Director of Ceremonies,  

 Prof. Kingo Mchombu, Acting Vice Chancellor of IUM  

 Officials from the International University of Namibia;  

 Colleagues from UNDP  

 Distinguished invited guests  

 Members of the media  

 Ladies and Gentlemen  

 

Good Afternoon!  

It is my distinguished honour to deliver the first keynote speech at this very important event, the 

1st Annual Research Conference of the International University of Management (IUM) under the 
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Theme: Harnessing the Fourth (4th) Industrial Revolution to advance the Sustainable 

Development Goals (SDGs) in Namibia.  

Distinguished Guests,  

 There are a few distinct meanings of the fourth Industrial Revolution, yet the principle 

highlights are undisputed. The fourth Industrial Revolution is already happening, and it is 

being rolled out since the last three decades by the revolution of Information Technology, 

which has now profoundly changed our working and living environment.  

 The Fourth Industrial Revolution is characterised by a fusion of novel and powerful 

technologies, which affect all disciplines, economies, industries, and of course also the 

society. This interconnection between several worlds is powerful and there lays a new 

world, known as the ―world of new opportunities‖.  

 

Ladies and Gentlemen,  

 The Agenda 2030 for Sustainable Development can only be achieved through 

collaboration, research and innovative ideas, and in Namibia, it is no different. 

Sustainable Development Goal number 9 calls for ―Building resilient infrastructure, 

promote inclusive and sustainable industrialisation and foster innovation.‖
2 
 

 Now more than ever, technological growth is helping us to address big and complex 

global challenges such as creating jobs, protecting the environment, becoming more 

energy efficient and most importantly, leaving no one behind.  

 UNDP prides itself in being a leader for what is known as ―Innovation for Development‖. 

This is about recognising more effective solutions that add value for the people affected 

by development challenges.
3
  

 It is critical that new approaches to challenges are not only introduced to harness 

development, but they should also be embraced. These innovative approaches can include 

setting up innovation labs with governments to re-design public service delivery; 

embracing data innovation to implement and monitor implementation of the SDGs; 

                                                             
2
 https://sustainabledevelopment.un.org/sdg 

3
 https://www.undp.org/content/undp/en/home/development-impact/innovation.html 
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exploring emerging and alternative sources of financing to deepen and diversify the 

resourcing and implementation of the SDGs, from social impact bonds to pay-for-success 

and crowd funding avenues or using behavioral insights to facilitate policy-making.  

 Practical examples are the recently launched UNDP Accelerator Labs. These labs are a 

new service offering from UNDP that works with people, governments, and the private 

sector to re-imagine development for the 21st century.
4
 Only sixty countries globally are 

piloting this new programme and Namibia is one of them, having launched the Namibia 

Accelerator Lab on the fifth of July.  

 Additionally, UNDP has an Innovation Facility that works with partners and communities 

to responsibly test and scale the use of new approaches such as Artificial Intelligence to 

achieve the Sustainable Development Goals.  

 The Facility‘s portfolio is firmly rooted in the 2030 Agenda for Sustainable Development 

and the 2018-2021 UNDP Strategic Plan. In order to accelerate structural transformations 

for sustainable development, it is critical that it is done through innovative solutions that 

have multiplier effects across the Sustainable Development Goals. 

 The portfolio explores current and emerging service lines to: eradicate poverty, protect 

the planet, prevent violent conflict, manage climate change risk and advance gender 

equality, among other development challenges. 

 

Director of Ceremonies,  

 This conference could not have come at a more opportune time. UNDP globally is now 

serving the function of SDG Integration; meaning that we are connecting the dots 

between all the SDGs, which are indivisible and interlinked.
5
  

 There is a clear need to have integrated development solutions to end poverty, protect the 

planet and ensure that all people enjoy peace and prosperity. In order to disrupt 

traditional approaches to development, we need to adapt our thinking to a rapidly 

changing landscape if we are to meet the ambition of the Agenda.  

                                                             
4
 https://acceleratorlabs.undp.org/ 

5
 https://sdgintegration.undp.org/ 
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 Local innovators and other stakeholders need to help us re-think how the problems we are 

trying to address can be solved through technology and other new approaches, exactly 

what this conference aims to do over the next day and a half.  

 Through the development of the internet of things (IoT), many of us have gained from the 

rapid digitisation. We can buy online, we can book flights and order taxis, and we can 

listen to music, all without having to leave our homes. Not only does the internet of 

things helps people live and work smarter, but it also offers smart devices to automate 

homes, businesses and to achieve goals.  

 

Ladies and Gentlemen,  

 We all have a role to play to drive the 4th Industrial Revolution. Shaping this transition in 

a way which allows citizens and societies to benefit most is the biggest responsibility that 

we have.  

 We must shape the 4th Industrial Revolution; it must serve the benefit of people and this 

requires a careful balance of different, sometimes conflicting goals. We need to consider 

economic, environmental and social aspects. This discussion needs to involve all 

stakeholders from the private and public sector, including civil society.  

 It is critical that we are fit for the 4th Industrial Revolution. A big priority is to strengthen 

the innovation capacity of our people. Furthermore, as UNDP, we have signed up for a 

new programme called EMPRETEC, which aims to build capacity for entrepreneurs for 

micro, small and medium sized enterprises (MSMEs) in order to facilitate sustainable 

development and inclusive growth.
6 
 

 

Ladies and Gentlemen and in Conclusion  

 It is important to note that the 4th Industrial Revolution is not just about technologies. It 

will impact society and all human life.  

                                                             
6
 5 http://empretec.unctad.org/ 
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 The focus of technological developments in the 4
th
 Industrial Revolution should be the 

people and people-centered development. To achieve the very ambitious objectives of 

Industry 4.0, strong cooperation between the Government, development partners, private 

sector, industry and academia and the people in general is essential.  

 Through this we can create the necessary conditions for transformation and enable 

adjustment, delivering positive impacts for our economy and society at large.  

 It is my hope that this conference will be a huge success and I would like to end off with 

a quote by Klaus Schwab, that reads ―The more we think about how to harness the 

technology revolution, the more we will examine ourselves and the underlying social 

models that these technologies embody and enable, and the more we will have an 

opportunity to shape the revolution in a manner that improves the state of the world.‖  

 

Thank you.  
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PART TWO: THE FOURTH INDUSTRIAL REVOLUTION AND THE SUSTAINABLE 
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5. The UNDP Innovation Lab Project.  

Mrs.Geladine Itana
7
 

 

 

 

 

                                                             
7
 Mrs. Geraldine Itana is the UNDP Innovative Lab Representative 
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We need to re-imagine development for the 21st century 

 

 

At UNDP, we are disrupting the way we think, deliver, invest and manage to perform faster, 

better and at scale. The Accelerator Labs are part of our effort to inject innovation into our 

organisational DNA. This network of 60 Labs will create new capabilities for national partners to 

respond to exponential changes and 21st century challenges. 
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The Accelerator Lab is a capability we offer to better tackle complex challenges

 

1. Sense making 

  

 

 

2. Explore 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Together with partners, the Labs will analyse the 

local context challenges to identify connections and 

patterns to anticipate new avenues of work and act 

effectively to accelerate development. 

 

Tapping into uncommon data sources and inputs 

to find potential new solutions 

Solutions Mapping: The Labs will identify 

grassroots solutions together with local actors and 

validate their potential to accelerate development. 

NAMIBIA – “Home grown solutions” 

Collective intelligence: The Labs will also harness 

the potential real time and citizen generated data 

for better decision making to solve development 

problems. 

 

What challenges should we be 

really focusing on? 

 

How do we find the most 

relevant solutions? 
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3. Design and Test 

 

 

 

 

 

 

 

 

 

 

4. Grow 

How will Namibians benefit from the Accelerator Labs? 

 

● Valuing local expertise. The Labs leverage expertise from everywhere, especially 

by valuing those in communities facing social and environmental challenges as 

experts. 

 

● Elevating and co-designing with new problem solvers. The Labs create a 

constructive way of working with local experts in communities, particularly local 

problem-solvers who are not normally visible, alongside more formally recognised 

experts to address social and environmental challenges. 

 

● Greater impact on 21st century challenges. Ultimately, these approaches to 

problem solving lead to portfolios of solutions that are more effective at tackling 

complex and fast-moving challenges.  

 

 

 

 

 

Design and run experiments to find out 

what works and what doesn‟t. 

 

The Labs will design and conduct 

experiments around portfolios of solutions 

rather than individual solutions, enabling us 

to learn about what works and doesn‟t in 

weeks or months rather than years. How do we learn quickly 

about what works and what 

doesn‟t? 
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Cooperation Powers a Better World 
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6. The 4th Industrial Revolution and the SDGs within the Context of the Africa 

Agenda 2063. 

Prof. Oladele O. Arowolo8 

 

Introduction 

The First Industrial Revolution changed human lives and economy from an agrarian and 

handicraft economy to one dominated by industry and machine manufacturing. During the 

second industrial revolution, oil and electricity facilitated mass production, while in the Second 

Industrial Revolution; information technology was used to automate production. The 3
rd

 

Industrial Revolution was powered by Nuclear Energy and Natural Gas; it ushered in the 

Computers and Robots, with further advancements in industrial automation and Chemistry, 

facilitated by widespread use of cars and planes for transportation. 

The Fourth Industrial Revolution, a term coined by Klaus Schwab, founder and executive 

chairman of the World Economic Forum, describes a world where individuals move between 

digital domains and offline reality with the use of connected technology to enable and manage 

their lives (Miller, 2015 p.3).   

The world is now at the early stages of the 4
th

 Industrial Revolution deemed to have started since 

2000 (Xu, David & Kim, 2018). It is perhaps in this regard that Deloitte posed the question: ―The 

Fourth Industrial Revolution is here - are you ready?‖
9
 For the sake of relevance, the same 

question can be asked here: Is Africa ready for the present new industrial revolution that is 

unfolding? 

Perhaps a good understanding of what the 4
th
 Industrial Revolution (Industry 4.0) entails for 

production, marketing, consumption, human relations, governance and forms of human 

organisation is needed.      

These past industrial revolutions, as well as the ongoing one in the 21
st
 Century have generated 

and continue to exert profound influence on human life and the way we live. The focus of this 

                                                             
8
 Professor Oladele O. Arowolo is the Pro Vice Chancellor Academic and Research at the International University 

of Management, Windhoek, Namibia 
9
 Deloitte Insights: “The Fourth Industrial Revolution is here—are you ready?”. Available at: 

https://www2.deloitte.com/...Industrial.../za_Global_Industry4-0_Are-you-ready_Rep. 
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paper is on Africa and how Industry 4.0 will impact upon the implementation of Agenda 2063 

and the realisation of the SDG (2015) targets. 

Following this introductory section, the paper turns attention to methodology, which defines the 

research approach, data sources and limitations and instruments used for data analysis. This is 

followed by an overview of Africa and the preceding industrial revolutions. Consideration is then 

given to the main features of the 4th Industrial Revolution, and its implications for the new 

industrial revolution in Africa within the context of SDGs and Agenda 2063. Then, the paper 

poses and attempts to answer the question: What are the possibilities for Africa during Industry 

4.0, and what would these mean for change management? The last section of the paper draws 

conclusions from the analysis presented. 

 

Methodology 

This research has been based on data from secondary sources, including review published 

research reports on the subject of Industrial Revolution in general and the 4
th
 Industrial 

Revolution in particular. The research reviewed the content of Agenda 2063 in relation emerging 

technologies, demographic dynamics and their implications for education and skills 

development. The emphasis of this paper is the implications of Industry 4.0 for population 

dynamics and its associated characteristics, including the labour force growth and increasing 

urbanisation of the population. 

To this end, the research upon which this report is based collected data from published and 

official sources, including AU Commission reports, relevant UN relevant reports, global and 

estimates and projections of the population and labour force for Africa by the UN Population 

Division, as released in 2019. As generally recommended for planning, the Medium Variant of 

UN projections (the 2019 Revision) were used to configure the interplay between population 

growth, increasing urbaniation of national and regional populations and the expanding labour 

force.  
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The research question is this: How will Africa and State governments respond to the challenge of 

widespread labour saving technologies of Industry 4.0 in the face of a rapidly expanding labour 

force and human longevity?  

 

Africa and the Preceding Industrial Revolutions 

Human history, like the successive industrial revolutions, can hardly be considered as separate 

events. One historical event often serves as a precursor to the next although each event may have 

its own distinguishing characteristics. This is true of the industrial revolutions, from the fist to 

the fourth; they constitute a series of events in technological innovations, one building upon the 

products of the other in succession. 

The events of the preceding industrial revolutions took place largely outside the continent, but 

Africa bears a pioneering record. The available records indicate that, at least, two countries in 

Africa made a mark on the past industrial revolutions; namely, ancient Egypt (3500 BC – 1200 

BC) and colonial South Africa (1900-1950). 

Ancient Egypt: The evidence of Egypt‘s contribution to science and technology provided by 

Goose is profound. According to the records, ―ancient Egyptian civilisation first started to 

develop in about 3500 B.C. and made revolutionary contributions to civilisation in writing 

language ( Hieroglyphics); in architecture (the Pyramids); in inventions: 365 day calendar, 

papyrus - the earliest form of paper, irrigation system, mathematics, weapons, chariots; in 

Medicine (surgery  and process of mummification  or embalmment of human bodies); etc. 

Indeed, the Greeks and Romans were said to have based much of their medical knowledge on 

that of the Egyptians.‖ (A.B. Goose). 

Soon, a downward spiral in Egyptian civilisation began to set in. That was from about 1200 B.C. 

following a series of invasions and conquests by nearby nations, including Assyrians, Persians, 

Greeks and Romans. Then the Egyptian civilisation was halted, as summed up below: 

All the world's a stage," but for Egypt the drama is closed. For the last time the curtain has 

been rung down, and the players have passed from the stage of the world—but not from 

our memories and our hearts. Nor can we, of modern times, ever estimate the debt that the 
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world owes to Egypt! The foundations of all science and all art were laid on the banks of 

the Nile, thousands of years before Christ‖
10

 (AB Gosse, P161). 

Colonial South Africa: Van Eck (1951) argued that the perceived changes taking place in South 

Africa since about the turn of the century ―appears to be even more revolutionary than the events 

that took place in the Industrial Revolution from the 1780's to the 1840's‖ (p14).With heavy 

reliance on coal for power, supported by mining particularly gold, diamond and base minerals, 

the industrial manufacturing sector grew exponentially between 1940 and 1950. Judged by the 

observed 45% increase in the European (White South Africans) employment in manufacturing 

industry, it is concluded that this is indicative of the advent the Industrial Revolution in South 

Africa
11

.  

 

The Modern Industrial Revolutions 

Historically, Africa can hardly lay claim to any major contribution to the modern industrial 

revolutions.  The first revolution was agrarian (1760-1900) by which period the continent was 

colonised and ravaged by slavery; the second one (1900-1960) which was a period colonial 

domination and intense struggle for political independence; while the third revolution (1960-

2000) witnessed Africa‘s final fight for self-determination and some semblance of manufacturing 

akin to the second industrial revolution in Western Europe and North America. With Industry 

4.0, Africa may have become a player, but much of that has to do with adaptive technology, 

rather than invention of new wheels. 

Table 1 presents the basic features of the four industrial revolutions, tabulated by period, energy 

resource, major technological achievements, main industries developed and the means of 

transport associated with each period 

 

 

                                                             
10 Ancient Egypt Nicknamed “The Gift of the Nile”, downloaded at:  

https://www.cabarrus.k12.nc.us/cms/lib/.../Ancient%20Egypt%20PPT%20Evans.pdf 
11

 HJ Van Eck (1951). Some Aspects of the South African Industrial Revolution. Hoernle Memorial Lecture 

1951; S.A. Institute of Race Relations, Johannesburg   
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Table 1. Main characteristics of industrial revolutions  

Period  Transition 

Period  

Energy 

Resource  

Main 

Technical 

Achieveme

nt  

Main 

Developed 

Industries  

Transport 

Means  

I: 1760-

1900  

1860-1900  Coal  Steam 

Engine  

Textile, Steel  Train  

II: 1900-

1960  

1940-1960  Oil 

Electricity  

Internal 

Combustion 

Engine  

Metallurgy, 

Auto,  

Machine 

Building  

Train, Car  

III: 1960-

2000  

1980-2000  Nuclear 

Energy  

Natural Gas  

Computers, 

Robots  

Auto, 

Chemistry  

Car, Plane  

IV: 2000-  2000-2010  Green 

Energies  

Internet, 3D 

Printer,  

Genetic 

Engineering  

High Tech 

Industries  

Electric 

Car,  

Ultra-Fast 

Train  

Source: Prisecaru, P. (2016).  

 

Main Features of the 4th Industrial Revolution (Industry 4.0) 

According to the World Economic Forum, the Fourth Industrial Revolution has been progressing 

since the start of the 21st century. It is marked by a revolutionary change characterised by the 

ubiquitous and mobile Internet; cheaper, smaller, and stronger sensors; and artificial and machine 

learning (MinHwa Lee, 2018). According to the Industry 4.0 concept, the Fourth Industrial 

Revolution (Industry 4.0) dawned through the use of cyber-physical systems (CPSs), the Internet 

of Things (IOT), and services (Jazdi, 2014). Lasi and others (2014) find it difficult to accurately 

define Industry 4.0 but suggest that it includes the following elements -  smart factories, cyber-

physical systems, self-organisation, new systems in distribution and procurement, new systems 

in the development of products and services, adaptation to human needs, and corporate social 

responsibility (Lasi, Fettke, Kemper, Feld, & Hoffmann, 2014).  
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The concept of the Fourth Industrial Revolution is defined as the revolutionary change based on 

recent diverse technologies. This definition does not uniformly describe the technical paradigm. 

At the core of Industry 4.0 is what defines as the marriage of physical and digital technologies 

such as analytics, artificial intelligence, cognitive technologies and the internet of things (IoT). 

This marriage of the physical with the digital, according to Deloitte Insight, allows for the 

creation of a digital enterprise that is replete with abundant opportunities - for new products and 

services, better ways to serve customers, new types of jobs and wholly new business models
12

.  

Some of these possibilities are already in the open, particularly new jobs being advertised for 

which there are no qualified applicants. 

At the 2016 World Economic Forum a study presented shows that Industry 4.0 will literally 

destroy more than five million job posts in the 15 most industrialised countries by 2020. Among 

the jobs that are likely to disappear by 2030 are: Travel Agents, Cashiers, Librarians, Postal 

Couriers, Bank Tellers, Textile Workers, the Print Industry, Sports Referees and Umpires, Pilots, 

Taxi/Uber Drivers, Lumberjacks, Telemarketers, and Fishermen (CareerAddicT)
13

. Given this 

scenario, the question that needs to be answered is: where and how will new job posts be 

created?  

The outlook for jobs looks grim; but there are grounds for optimism as well in the Industry 4.0 

age.  Most of the jobs that will be available in 2030 are yet to be invented and the technological 

landscape is itself difficult to predict. Even then, some of the jobs listed to ‗disappear‘ might 

simply be redefined rather than eliminated from the market. Hence, re-skilling is most likely to 

rescue people in jobs that might become victims of Industry 4.0.  

According to experts‘ projections, the Industry 4.0 will usher significant advances in the fields of 

artificial intelligence, robotics, the internet of things, autonomous vehicles, 3D printing, 

nanotechnology, biotechnology, materials science, energy storage, quantum computing, etc. 

These developments will soften the borders between the physical, digital and biological spheres 

while opening up a series of important challenges and opportunities (Sainz & Xabier, 2017).  

                                                             
12

  Deloitte Insights (2018). The Fourth Industrial Revolution is here—are you ready? 
13

 https://www.careeraddict.com/disappearing-jobs 
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While technological change defines any industrial revolution, the rapid pace of change and the 

scope of its effect are set to involve the transformation production, management, marketing and 

national as well as corporate governance. At the last World Economic Forum, hosted in Davos in 

January 2016, Klaus Schwab stated that: 

―The Fourth Industrial Revolution will have significant repercussions on government, 

people and the world of business, affecting in this case mainly client expectations, product 

improvements, collaborative innovation and forms of organisation. Schwab is convinced 

that, in the future, talent, more than capital, will represent the critical production factor‖ 

(ibid). 

Industry 4.0 is also projected to cause major technological disruptions with digitalisation. Such 

disruptions, the experts say, are already visible, and are listed by MinHwa Lee, et al. (2018) as 

including the following: 

a) The amalgamation (technology fusion between artificial intelligence and robotics will 

generate completely new production processes in manufacturing and services with lower 

resource intensity (basically labour).  

b) Digitalisation technologies will massively enter all sectors and will generate new services 

and a closer interaction with customers. Again, efficiency will be affected positively and 

many physical products will be displaced by digital products (e.g., newspapers become 

digital, transport services are no longer required with data transfer, 3D-printing 

technologies, etc.).  

c) New bio-based materials and energy sources will replace oil-based materials and energy 

sources. The so-called knowledge-based bio economy is required to return to a 

sustainable development path.  

d) Consumers will play an important role in the Fourth Industrial Revolution because, in 

particular, digitalisation technologies will allow for an evolution of a sharing economy 

(e.g., concerning mobility, food, tools, etc.). 

Their prognosis is that the combined effect of these disruptions will massively change local, 

regional, national, and international economic structures in ways we have never seen before. The 

disruptions will be manifested in the emergence of new industries and the disappearance of old 
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ones; the absurdity in the labour market with large shortages of particular competencies and 

simultaneously by an abundance of redundant competencies. 

 

Implications of Industry 4.0 for Africa 

In that process of adaptation mentioned above, during the past 50 years or so, African countries 

have been able to develop a number of responses to the exigencies of the times. The AU has 

identified two of such revolutionary transitions. The first transition was said to have taken place 

in the 1960s and 1970s (post-independence period for countries in the continent) during which 

time ―Africa took the strategic decision to pursue continental integration as a strategy for 

economic development.‖ (AU, Agenda 2063 Framework Document, 2015: 2&3).  During this 

period, the continent had to contend with ―the Bretton Woods Agenda on Structural 

Adjustments‖, which saw the contraction of African economies with far reaching consequences 

on critical social sectors.‖  (ibid). 

The second transition, according to AU Commission (2015) was experienced in Africa during 

the 1990s when the OAU adopted the Declaration of the Fundamental Changes in the World and 

Africa‘s Response, with emphasis on promotion of democracy and good governance as well as 

economic development through regional integration of the continent. This has led to impressive 

and sustained growth, the consolidation of democracy and good governance, improved gender 

equality, and the promotion of human rights and the rule of law in many African countries (ibid). 

 

The AU 2063 Agenda and Industry 4.0 

The 2063 agenda sets out to establish a credible platform on which Africa can build its future 

development. According to its architects, the Agenda takes full account of the policy difficulties 

and pitfalls of the past, including civil strife and poor governance, and puts in place strategies to 

overcome them. It also seeks to inspire African countries to continue emphasising the themes of 

solidarity and collaboration that helped the continent emerge from colonial domination.  
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At its 21
st
 ordinary session (26-27 May 2013), the Assembly of the Union adopted the Third 

Draft Strategic Plan by the AUC and called upon Member States to support its implementation; 

the Assembly further noted the progress in the development of AU Agenda 2063 and encourage 

the AU Commission, the African Development Bank and the Economic Commission for Africa 

to continue refining the Draft Framework document through a consultative process involving all 

segments of African society. 

As indicated in the Strategic Framework document, its timing coincides with the decision to 

develop a 50 year African  Agenda 2063 aimed at providing greater coherence in the actions and 

initiatives of  the African Union, its organs and those of key stakeholders and partners (RECs, 

NPCA, Member States, civil  society and private sector, etc.).  

 

The stated Vision for Agenda 2063 is as follows:  

―Africans from all social formations and in the diaspora have re-affirmed the AU Vision to build 

an integrated, prosperous and peaceful Africa, an Africa driven and managed by its own citizens 

and representing a dynamic force in the international arena as their overarching guide for the 

future of the continent. They further reaffirmed the relevance and validity of the OAU/AU 50th 

Anniversary Solemn Declaration.‖
14

 

Consistent with their view on the Human Rights Based Approach to development, the 

formulation of Agenda 2063 was based on inclusive participation over a reasonable time 

period
15

. Deriving from these extensive consultations, the process came up with the following 

‗common set of aspirations that served as basis for goal specification and definition of strategies: 

1. A Prosperous Africa based on inclusive growth and sustainable development; 

2. An Integrated Continent, Politically United, based on the ideals of Pan Africanism; 

3. An Africa of Good Governance, Respect for Human Rights, Justice and the Rule of Law; 

4. A Peaceful and Secure Africa; 

                                                             
14 Assembly/AU/Dec.476(XXI) Page 1, para. 2, 4 & 5. 
15

 https://www.google.com.na/webhp?sourceid=chrome-instant&ion=1&espv=2&ie=UTF-

8#q=OAU/AU+50th+Anniversary+Solemn+Declaration 
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5. An Africa with a strong Cultural Identity, Values and Ethics; 

6. An Africa whose development is people-driven, especially relying on the potential 

offered by its women and youth; and 

7. Africa as a Strong, Resilient and Influential Global Player and Partner.  

As illustrated in the analytical framework in Figure 1, these seven aspirations are not only in 

alignment with the AU Vision, they are in accord with the following AU and AU supported 

global frameworks: a) the eight priorities of the OAU/AU 50th Anniversary Solemn Declaration; 

b) the conclusions and recommendations of the ICPD Beyond 2014; c) the UN Sustainable 

Development Goals (2015) and; d) UNFCCC The Paris Agreement (on Climate Change).  

 

Fig. 1: „Foundation of Agenda 2063‟ 

 

Source: African Union Commission. 2015.  Agenda 2063 Framework (see para4.2, p93) 

 

The 7 aspirations of Agenda 2063 have 18 goals specified, and each goal is further supported by 

a number of ‗priority areas‘; and each priority area is slated for action through a number of 
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strategies. In order to achieve consistency in planning; the goals have been fashioned after the 

goals and priority areas contained in post 2015 Africa MDG position and the post 2015 UN High 

Panel report. Again, the defined strategies in general reflect those contained in the existing tools 

by member states for AU and related global programme implementation. 

Figure 2, taken from the AUC Agenda 2063 Framework, illustrates the elements of continuity 

and change exhibited by the process and contents of this comprehensive long-term strategic 

framework for Africa‘s development in the coming 50 years or so. 

A Ten-Year Implementation Plan (2014-2023) was released in September 2015, being ‗the first 

in a series of five ten year plans over the fifty year horizon was adopted by the Summit in June 

2015 as a basis for the preparation of medium term development plans of member states of the 

Union, the Regional Economic Communities and the AU Organs‘
16

. 

 

The possibilities and challenges for Africa 

Agenda 2063 has identified certain opportunities in the realm of Industry 4.0. It sees 

globalisation and the information technology revolution as providing unprecedented 

opportunities for countries and regions, including Africa, with the right policies to make 

significant advances and lift huge sections of populations out of poverty improve incomes and 

catalyse economic and social transformations (Agenda 2063 Framework, p.4). 

However, the AU recognised that Agenda 2063 will be implemented at a time of a fast changing 

Africa and the world. The Agenda makes the distinction between ‗endogenous‘ or, internal 

forces of change, as opposed to the different drivers of change originating from outside of Africa 

(exogenous). It is also presumed that the drivers of these changes in 2063 will also be different 

from those of today given political, demographic, economic and social dynamics as well as shifts 

in societal interests and concerns.  Based on their extensive consultations, the AU identified 

seven global mega trends (see Figure 2) that will impact on Africa‘s growth trajectory and 

transformation. 

                                                             
16

African Union Commission. 2015. Agenda 2063: First Ten-Year Implementation Plan, 2014-2023, see p12. 
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Fig. 2: Global mega trends likely to influence implementation of Agenda 2063 

 

Source: AUC. 2015 Agenda 2063 Framework, p105 

 

For the purpose of this paper, two of the mega trends considered relevant here are: a) New 

technologies and innovation, and b) Demographics and urbanization. The idea is to explore how 

the new technologies of Industry 4.0 are likely to affect population dynamics, particularly the 

growing labour force and increasing urbanisation of the population in an era of labour saving 

technologies that are expanding at rocket speed. 

 

a) New technologies and innovation  

According to the Agenda 2063 document, among the technologies that are likely to impact 

Africa are:  

 Agricultural biotechnology – which utilise gene-based techniques to improve agriculture 

productivity, farm management practices, produce more drought, water logging, and 

disease resistant varieties that help minimise the high costs of agrochemicals, pesticides, 

and water;  
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 Health and health innovation systems - inventing new drugs, vaccines, nuclear medicine, 

diagnostic tools, to cope with emerging diseases as well as treat the untreatable;  

 Renewable energy and new technologies: driven by diversification of energy sources, 

enormous demand increase for energy arising from accelerated economic growth, carbon 

emissions.  

Still agriculture and raw materials production oriented, the architects of Agenda 2063 for Africa 

seem to be oblivious to the global Industry 4.0 and its impact on global, regional and national 

economies, communication and politics. 

Out of the 7 aspirations that underpinned the design of Agenda 2063, it is under Aspiration 1 that 

the issues of technological revolution and the need to promote of science and technology are 

mentioned. The statement on Aspiration 1 is reproduced, in part, below: 

―Agenda 2063 -  Aspiration 1: (A  prosperous Africa based on inclusive growth and 

sustainable development): ―…..developing Africa‘s human and social capital (through an 

education and skills revolution emphasising science and technology and expanding access 

to quality health care services, particularly for women and girls); transforming Africa‘s 

economies through beneficiation from Africa‘s natural resources, manufacturing, 

industrialisation and value addition, as well as raising productivity and competitiveness; 

radically transforming African agriculture (AUC Agenda 2063 Framework Document, 

p.v). 

The architects of Agenda 2063 have demonstrated tremendous foresight by anticipating the 

ramifications of Industry 4.0 for economic development, communications and the need to re-

orient the education system to science and technology. As a goal, Africa must focus on universal 

education, consisting of well-educated citizens and skills revolution underpinned by science, 

technology and innovation.  

To achieve the goals and objectives implied in this Number 1 aspiration statement, the Agenda 

proposes the following strategies:  

a) Developing Africa‘s human and social capital by supporting an ‗education and skills 

revolution emphasising science and technology.  
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b) Supporting from early childhood education to primary, secondary, technical, vocational 

and higher education, through investments made by governments and the private sector in 

education and through growth and expansion of industries in the fields of technology, 

science, research and innovation. 

c) Ensuring that by 2063, at least 70 per cent of all high school graduates will go on to have 

tertiary education at technical and vocational education and training (TVET) institutions, 

and universities with 70 per cent of them graduating in the sciences, technology and 

innovation programmes, to lay the foundation for competitive economies built upon 

human capital to complement the African continent‘s rich endowments in natural 

resources.  

d) Harmonising education and professional qualifications systems, with the Pan African 

University and several centres of excellence across the continent, through a Pan African 

Virtual university that uses technology to provide mass post-secondary school education 

and indeed the university sector and intelligentsia playing an instrumental role.  

e) Training and educating millions of Africans on science, technology, research and 

innovation, as well as vocational training in every sector, thus reversing the mass out-

migration of Africa‘s human capital and enhancing their contribution to the continent‘s 

socioeconomic development (AUC, 2015 p.4). 

 

Industry 4.0 and the SDGs 

The above goal and strategies of Agenda 2063 are compatible with some of the UN Sustainable 

Development Goals (2015).  Within the context of the Universal Declaration of Human Rights, 

international human rights, the 2000 Millennium Declaration with the MDGs and the 2005 

World Summit Outcomes, the vision of the Sustainable Development Goals (SDGs) is to, among 

others, have a world in which: a) every country enjoys sustained, inclusive and sustainable 

economic growth and decent work for all; b) development and the application of technology are 

climate sensitive and respect biodiversity and are resilient; c) people enjoy equitable and 

universal access to quality education at all levels, to health care, social protection and where the 

general wellbeing of people is assured. 
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The first four SDGs are particularly relevant to the drivers of Industry 4.0. These are:  

 Goal 1. End poverty in all its forms everywhere 

 Goal 2. End hunger, achieve food security and improved nutrition and promote 

sustainable agriculture 

 Goal 3. Ensure healthy lives and promote well-being for all at all ages 

 Goal 4. Ensure inclusive and equitable quality education and promote lifelong learning 

opportunities for all 

 Goal 5. Achieve gender equality and empower all women and girls (UN, 2015). 

Regarding Industry 4.0, Target 4b of the 17 SDGs focuses on emerging technologies and states 

that, by 2020, ―substantially expand globally the number of scholarships available to developing 

countries, in particular least developed countries, small island developing states and African 

countries,   for enrolment in higher education, including vocational training and information and 

communications technology, technical, engineering and scientific programmes, in developed 

countries and other developing countries‖ (ibid).  

Inclusive education and health for all constitute the corner stone of development for any human 

population, regional, national or community. To achieve these goals speak to the heart of human 

capital development, which is the major driver of Industry 4.0. 

Of a fact, the sustained development of human capital is one of the three mechanisms identified 

in the literature for a regional (such as Africa) or national population to realise the Demographic 

Dividend. The other two mechanisms are labour supply and savings
17

. 

All the strategies proposed for Africa‘s development through to 2063 also address the major 

challenge of Industry 4.0 which is to equip this generation with knowledge and skills for 

technological development. Already, the labour market in the continent and elsewhere has been 

sending negative signals about skills gap that must be filled. 

For illustration, there are projections which suggest that the United States of America (USA) will 

be short of about 1.5 million workers with bachelor‘s degrees by the year 2020. According to the 

                                                             
17 David Bloom, et al., The Demographic Dividend: A New Perspective on the Economic Consequences of 

Population Change, [Rand, Population Matters, 2002].  
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research report, the challenge is not only ―that America lacks skilled workers, but it‘s that too 

many of them are skilled in the wrong areas. Experts describe this as a skills gap—too many 

degrees are awarded in fields that don‘t align with job opportunities.‖ The need for re-training of 

large numbers of employed and new entrants into the labour force has become a management 

imperative (American Commonwealth Partnership, 2015). 

 

The challenge of change management 

It is not just in preparing the potential work force for the technological demands of Industry 4.0 

that education and training become critical, there is the need to focus on preparing the labour 

force as well as students to face the challenge of change management. The new generation of 

Industry 4.0 work force must learn to become effective citizen leaders, that is, men and women 

who will go on to create the jobs of the future, effect change, and build a better society (AUC 

2015).  

Agenda 2063 foresees such changes in the global financial architecture and in geopolitical and 

economic power shifts. Regarding the global financial architecture, it anticipates that changes in 

global trade and financial regulations might lead to increased financial integration, and warns 

against ineffective use of capital  while building safeguards against ‗sudden halts and capital 

flow reversals‘ (ibid).  

On global political and economic power shifts, the architects of Agenda 2063 rightly foresaw 

changes to the European and US bilateral trade engagements with Africa; specifically, an end to 

the preferential schemes for Africa such as AGOA and Everything But Arms (EBA); these are 

likely to be replacement by Economic Partnership Agreements (EPA), and see an end to the 

‗Cotonou Agreement‘ - all of which are likely to impact Africa‘s development trajectory. It is 

also predicted that aid policy could also change, such that by 2063 aid flows to Africa could 

diminish to zero. 

Africa‘s response to these possible negative global political and economic vibrations is to deal 

effectively with these megatrends and transform potential risks into opportunities by investing in 

building its knowledge base. To this end, Africa will need to, among others:  
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 Bring up Africa‘s science and technology to the frontiers of global change;  

 Build biotechnology into Africa‘s indigenous genotypes of flora and fauna and ensure 

that biotechnology including genetically modified organisms (GMOs) would not easily 

destroy the diversity, quantity, and quality of Africa‘s genetic resources;  

 Invest heavily in transforming and expanding the African pharmaceutical industry, 

including nuclear medicine to free Africa from scourges of communicable diseases;  

 Strengthen both domestic and regional financial markets, boosting resource mobilisation 

and broadening access to financial services (AUC 2015). 

 

Among the ‗fast track‘ initiatives for the 10-Year Plan implementation of Agenda 2063 are: i) 

The Pan-African E-Network, which involves a wide range of stakeholders and envisages putting 

in place policies and strategies that will lead to transformative e-applications and services in 

Africa; especially the intra-African broad band terrestrial infrastructure; and cyber security, 

making the information revolution the basis for service delivery in the bio and nanotechnology 

industries and ultimately transform Africa into an e-Society and; ii) Africa‘s access to space 

technology products which should be pursued with utmost vigor (Agenda 2063 Implementation 

Plan, 214-2023 p.39). 

 

„Demographics and urbanization‟  

Among the seven global mega trends identified in Vision 2063 that will impact on Africa‘s 

growth trajectory and transformation are two demographic factors; namely, population dynamics, 

and urbanisation. Developments in Africa‘s population growth as well as the implied expansion 

of the labour force, and the consequence on increasing urbanisation have implications for the 

adoption of the new technologies of Industry 4.0. 

 

Population dynamics 

The sustained period of improved standards of living and slowly declining birth and rapidly 

declining in death rates resulted in a high rate of population growth in Britain. The upshot was 
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that Britain‘s population quadrupled from 6.5 million in 1750 to 32.5 million by 1900 due 

largely to improved health and overall standard of living
18

.  

 

 

 

Sources: Based on data from: 1) Durand, John D., 1974, ―Historical Estimates of World 

Population: An Evaluation,‖ University of Pennsylvania, Population Center, Analytical and 

Technical Reports, Number 10, table 2. 

Ecology Global Network, https://www.ecology.com/population-estimates-year-2050/ 

2) Source: World Population Prospects: The 2019 Revision | United Nations Population 

Division. Available at: http://data.un.org/Data.aspx?d=PopDiv&f=variableID%3a12 

--------------------------------------------------------- 

As illustrated in Figure 3, the advancements in science and technology ushered in by the past 

successive revolutions were accompanied by improved health, standard of living and general 

wellbeing of the population around the world. The upshot has been the rapidly expanding global 

population since 1750, a trend that is projected to continue during the Industry 4.0 period. 

 

Figure 4 illustrates the population trends in the World and the major areas (Continents) from 

1950 to 2100, literally covering period of the second, third and the fourth Industrial Revolutions. 
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Oxford University Press, The Industrial Revolution in Britain. https://www.oup.com.au/__.../pdf.../Oxford-
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As the projections show, Africa is the only major region in the world characterised by 

persistently growing population throughout the Industry 4.0 period.  

It is important to note that Africa is still one of the fastest growing populations among the major 

regions in the world, a trend that has been projected to continue well beyond 2063. It is a matter 

for deep reflection that the population of Africa at the dawn of the formulation of the Agenda 

2063 is about 1 billion and will increase (according the ‗Medium Variant‘ of the UN projections 

in 2012) to 2.8 billion by 2063, a three-fold increase in human numbers in 50 years. When 

compared to the dynamics of population in the other regions and the world, the rapid increase in 

the population of Africa is even more graphic: Asia is another major continent with a fast 

growing population estimated at 4.2 billion in 2010 against Africa‘s 1.0 billion; but by 2100, the 

population of Africa will reach 4.2 billion almost at par with that of Asia, 4.7 billion (see Figure 

4). 

 

 

The observed and projected trends in the population of different regions of the world suggest that 

these regions are at different stages in the process of demographic transition. This presents to 

Africa both a challenge and an opportunity as Vision 2063 has been developed to address the 

future of the people of the continent in the context of a global world. 
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According to recent UN publication, Africa is the fastest-growing major area among the major 

regions of the world. The report paints a vivid picture of the implications of Africa‘s population 

dynamics for the realisation of the Demographic Dividend. According to the report, over half of 

the global population growth between now and 2050 is expected to occur in Africa. The 

projected estimates show that the additional 2.4 billion people estimated to be added to the global 

population between 2015 and 2050, a total of 1.3 billion will be added in Africa.
 
The rapid 

growth of Africa‘s population will also set in motion some interesting demographic trends, 

particularly in the growth of the labour force, the youth population and decline in the Total 

Dependency Ratios. Young persons aged 0-25 will constitute about 60% of the total population, 

an enormous potential for development. 

 

Labour Force 

As rightly pointed out in the AU Agenda 2063, it is expected that, during this Industry 4.0 

period, the continent will go through a period of declining rates of fertility and mortality, in 

short, demographic transition. In essence, with a large and increasing population, Africa has the 

opportunity during the Industry 4.0 period to harness the benefits of the ‗Demographic 

Dividend‘. The AU Commission defines Demographic Dividend as ―the benefit that can arise 

when a country has a relatively large proportion of working-age population due to declining 

fertility, and effectively invests in their health, empowerment, education and employment 

through public action and private sector involvement‖ (AUC, 2017, p.2). 
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According to the Medium Variant of the population projections for Africa (2019 Revision), the 

size of the labour force (those aged 15-64) will increase from 753 million in 2020 to 1.2 billion 

in 2040, and by 2060 to 1.8 billion. During the remaining time of the 2063 Agenda, Africa will 

have to provide jobs for additional 1.2 billion new entrants into the labour force, an annual 

addition of over 30 million new workers. 

It is obvious that the rapid growth of Africa‘s population during Industry 4.0 will be 

accompanied by higher growth rate of the labour force and expansion of the youth population.  

The size of Africa‘s labour force (those aged 15-64) will increase from 753 million in 2020 to 1.2 

billion in 2040, and by 2060 to 1.8 billion (UNDESA, 2019). This opens a window of 

opportunity for the continent to harness the benefits of the Demographic Dividend. AS widely 

discussed in the literature, Demographic Dividend occurs when a country/region has a relatively 

large and increasing proportion of working-age population due to declining fertility. However, to 

realize the dividend, Government must effectively invest in the health; empowerment and, 

education programmes particularly for the young people and create employment through public 

action and private sector involvement. 

In its transformed, inclusive and sustainable economies, Agenda 2063 envisages: ―Labour 

intensive manufacturing, underpinned by value addition to commodities and doubling of the total 
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agricultural factor productivity will be attained by 2023‖ (AUC, 2015 First Ten-Year 

Implementation Plan, p 22). 

The successive industrial revolutions have generated and continue to generate significant impacts 

on the social fabric of human societies across the world. It is perhaps in the world of work that 

the effects of these revolutions have been most profound. Admittedly, overall productivity of 

labour has soared, as the national economies have experienced tremendous growth over the 

centuries since the first Industrial Revolution. However, in almost all nations of the world the 

ability of the job market to cope with labour supply has generally diminished, resulting in rising 

unemployment. 

The evidence provided by the ILO (2006) confirms this position: the world experienced a robust 

economic growth of 4.3 per cent in 2005 that increased world output by some US$2.5 trillion; 

however, the global economy is failing to deliver enough new jobs for those entering the job 

markets.  

The political consequences of these trends have been far-reaching. These include rising tensions 

between countries; the clamor for equity in the functioning of global markets; a creeping growth 

of protectionist tendencies; the weakening of the momentum for trade and capital liberalisation. 

One serious effect has been that conventional business operations like outsourcing or even 

foreign investments are increasingly criticised for creating jobs abroad. In addition, there are 

growing nationalistic political tendencies among developed countries leading to the growing 

clamor for ―greater migration control, sometimes with growing xenophobic undertones.‖ (ILO, 

2006).  

More importantly, many governments in power since the turn of the century seem to be failing to 

deliver on the promise to create more jobs; it is not that jobs are not being created, but the 

successive revolutions in the production process have contributed to massive job losses while 

creating fewer specialised technical jobs. Almost all the ongoing public demonstrations in the 

nations of the world today have to do with unemployment, poor wages or poverty (ibid). It 

Industry 4.0 is not going to create more and more jobs, the rising trends in political activism is 

likely to continue. 
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Urbanisation 

Before the advent of the industrial revolution in 1750, Britain was a predominantly rural and 

agricultural country with 6.5 million people. The industrial revolution ushered in a fundamental 

change in the production system. The emergence and rapid growth of factories led to industrial 

specialisation and a large-scale movement of the population from rural to towns and cities
19

. 

Thus, Britain was transformed from a predominantly rural into a highly urbanised society; the 

level of urbanisation changed dramatically from 20% in 1750 to 80% in 1850 (Durand, 1974). 

This pattern spread to Europe and became generalised to all the regions of European influence 

through colonisation in Asia, America and Africa. 

Globally, more people live in urban areas than in rural areas, with 55 % of the world‘s 

population residing in urban areas in 2018, and by 2050, 68 % of the world‘s population is 

projected to be urban based. Today, the most urbanised regions include Northern America (with 

82 % of its population living in urban areas in 2018), Latin America and the Caribbean (81 %), 

Europe (74 %) and Oceania (68%). The level of urbanisation in Asia is now approximating 50 

%. In contrast, Africa remains mostly rural, with 43 % of its population living in urban areas in 

2018, projected to reach 56% by 2050 (UN, 2019). 

It is well documented that Africa among the continents in the world is experience the highest rate 

of urbanisation and that African cities are by far the fastest growing in the world. Africa‘s 

megacities of today are Cairo (18.8 million), Lagos 13.1 million, and Kinshasa (11.6 million). 

Projections indicate that the population will increase to 24.5 million in Cairo, 24.2 million in 

Lagos, and 19.9 million in Kinshasa by 2030. In addition, it is projected that by 2030 the 

population of Dar es Salaam, Johannesburg, and Luanda are projected to exceed 10 million (UN, 

2019; JICA, 2013; UNECA, 2017, Nawrot, Katarzyna A. et al, 2017).  

Given the above trends, it is obvious that Industry 4.0 in Africa will be addressing more people 

in urban than rural areas. As in the previous industrial revolutions in the more developed 

economies, it is expected that the new technologies will forge a strategic link between the urban 

and rural sectors of the economy and society to ensure synergy and promote sustainable 

urbanisation. Under such a scenario, there is a linkage between the production of raw materials 
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from the rural areas and utilisation of such materials by the growing industries in the urban areas. 

This calls for structural transformation. 

Three components have been identified as critical for Africa to achieve such a structural 

transformation: namely, a) productivity gains in agriculture; b) expansion of employment in 

industry and services at a rate fast enough to absorb the surplus in agricultural labour; and c) 

links between domestic agricultural production and urban food consumption (UNECA 2017:68). 

Without such a linkage, the continent will continue to experience mass migration of people from 

rural to urban places (and by extension, external migration to other continents) in anticipation of 

employment and improved standard of living. That is why new policies will be required to 

ensure that the benefits of urbanisation are shared between the rich and the poor and thereby 

guarantee access to infrastructure and social services for all, focusing on the needs of the urban 

poor as well as the underserved rural communities with regard to housing, education, health care, 

decent work and a safe environment. This also is part of the message of the SDGs (UN, 2014).  

In essence, Industry 4.0 has a vital role to play by contributing to the moves to industrialise 

agriculture in the continent, which is considered essential for its structural transformation. It is 

known that agriculture is the mainstay of the economy for a large share of the population and an 

important contributor to GDP and yet its productivity is less than 56 per cent of the global 

average. Through industrialisation, agricultural productivity could be improved significantly, as 

a result of improved industrial production methods and expanded value chains for agri-business 

and agro-processing, which will help to provide food surplus for cities and to supply agricultural 

inputs and labour to industry. In addition, it has been argued that in this type of environment, 

industry can also induce the use of technology and expansion of agricultural production by 

signaling increased demand for food and agricultural raw materials through urban markets and 

agro-industrial supply chains (UNECA, 2017). 

Urbanisation can serve as a spur to innovative thinking and technological development as 

evident from the developments in Africa‘s megacities such as Lagos (Nigeria), Cape Town 

(South Africa, and Nairobi (Kenya). As reported by the telecom trade body GSM Association, 

there are 31 tech hubs in Lagos, 29 in Cape Town and 25 in Nairobi. Finbarr Toesland (2019) 

has expressed the view that the value of innovative tech spaces to African economies is 
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―massive‖, given that potential investors inject capital into start-ups and thereby contribute to 

national GDPs. For long, urban places have been recognised as centers of creativity and 

innovation; therefore, Africa should exploit these attributes fully to foster technology, service 

and product innovation. 

However, when the overall picture of urbanisation in the continent is considered, Jakkie Cilliers 

(2018) has argued that, rather than improving productivity, Africa‘s structural transformation 

from low-productivity agriculture to low productivity urban-based retail services seems to be 

‗growth reducing‘. This is attributed to the fact that the share of workers employed in high-

productivity sectors such as manufacturing has been, thereby offsetting positive ‗within sector‘ 

productivity growth. As a result, the aggregate growth of output per worker is declining. 

Therefore, rather than industrialising, Africa is ‗deindustrialising‘.  

To reverse the trend, African governments will require well-administered, supportive public 

policies and effective administrative systems. Indeed, the promise of the Demographic Dividend‘ 

embedded in the youth age bulge of Africa‘s growing population and the predominance of young 

people in urban areas suggests that effective implementation of such policies  (in education and 

skills development, near-full employment and health-for-all) is required if the continent plans to 

fully participate in, and benefit from, the outcomes of Industry 4.0. 

 

Summary and conclusion 

The ongoing industrial revolution offers Africa an opportunity to also be a contributor to its own 

as well as global development, and to be an equal partner in sharing the products of the new 

Industrial Revolution. This paper has explored the challenges and opportunities that await the 

continent in response to the demands of Industry 4.0 within the regional context of Agenda 2063 

as well as the global challenge of SDGs. The research question is: How will Africa and State 

governments contribute to Industry 4.0 and reap the benefits thereof, while adopting the fast pace 

developing labour saving technologies of Industry 4.0 in the face of a rapidly expanding labour 

force and human longevity? 
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Industry 4.0 is universal in the sense that the effects of the technological revolution are visible 

everywhere, in all the continents and in rural and urban areas. As summed up from the literature, 

Industry 4.0 Industry 4.0 includes the following elements -  smart factories, cyber-physical 

systems, self-organisation, new systems in distribution and procurement, new systems in the 

development of products and services, adaptation to human needs, and corporate social 

responsibility. At the core of Industry 4.0 is what defines as the marriage of physical and digital 

technologies such as analytics, artificial intelligence, cognitive technologies and the internet of 

things (MinHwa, 2018; Jazdi, 2014; Lasi, et al, 2014). 

The readiness of Africa to take on Industry 4.0 both as contributor and beneficiary is well 

exemplified by the adoption of Agenda 2063 and the unanimous adoption of the SDGs by all 

nations, including African governments in 2014. Both Agenda 2063 and SDGs offer Africa a 

good opportunity to develop human capital to effectively exploit its abundant natural resources 

to achieve greater productivity and improved living standards for the people everywhere. 

The architects of Agenda 2063 have demonstrated tremendous foresight by anticipating the 

ramifications of Industry 4.0 for economic development, communications and the need to re-

orient the education system to science and technology. Africa must focus on universal education, 

consisting of well-educated citizens and skills revolution underpinned by science, technology 

and innovation. 

The vision of the SDGs is to, among others, have a world in which: a) every country enjoys 

sustained, inclusive and sustainable economic growth and decent work for all; b) development 

and the application of technology are climate sensitive and respect biodiversity and are resilient; 

and c) people enjoy equitable and universal access to quality education at all levels, to health 

care, social protection and where the general wellbeing of people is assured (UN, 2015). 

Some of the possibilities of Industry 4.0 are already in the open, particularly new jobs being 

advertised for which there are no qualified applicants. At the 2016 World Economic Forum a 

study presented shows that Industry 4.0 will literally destroy more than five million job posts in 

the 15 most industrialised countries by 2020. 
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7. The Evolution of the Sustainable Development Agenda, Partnership and Namibia‟s 

performance to date.   

Nandiuasora Uria Mazeingo20 

 

Introduction 

The sustainable development goals (SDGs) have brought together three stands of global 

concerns: the ecological and environmental concerns focused on managing the environment to 

the benefit of the future generations; the economic growth concerns of producing an abundance 

for the current generation and; the social concerns of freeing the majority of humanity in the 

developing world from poverty as a means of maintaining global peace. Each of these elements 

took center stage as the debate on sustainable development advanced. This paper traces the 

evolution of the current sustainable development goals from the 1972 UN Stockholm Conference 

on the Human Environment to the adoption of the Millennium Development Goals (MDGs) by 

the Millennium Summit in New York in 2000 and finally to the adoption of the SDGs again in 

New York in 2015. It has been a more than thirty years journey to the SDGs. The second section 

briefly spells out the 17 SDGs worked out from five central pillars (5Ps) namely: social 

transformation, economic prosperity, environmental protection and preservation, peaceful 

coexistence and Global partnership for sustainable development. The last section looks at how 

Namibia is implementing the SDGs and constrains faced in this endeavor. 

 

Sustainable development Goals in the Making 

The 1972 UN Stockholm Conference on the Human Environment stands out as a landmark event 

in the evolution of the Sustainable Development (SD) concept because it was at that point where 

a direct link between human prosperity and environmental protection and preservation was 

firmly established in UN literature and de facto international public law. At that conference, the 

world inter alia outlined the rights of the human family to a healthy and productive environment 

and in striving to give meaning to that linkage between human prosperity and environmental 
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conservation sanctioned several meetings focused on specific rights' such as the right to adequate 

food, right to sound housing, right to safe water etc. (Mitcham Carl, 1995). This recognition of 

the need to revitalise humanity‘s connectivity with Nature, ushered in a new corps of global 

institutions within the UN system and amongst these was the United Nations‘ Environmental 

Program (UNEP), Headquartered in Nairobi, Kenya, established right after the Stockholm 

Conference in 1972.   

In 1983, the UN Secretary-General Javier Perez de Cuellar established the World Commission on 

the Environment and Development, to re-examine critical environment and development 

problems around the world and formulate realistic proposals to address them (Mitcham, 1995). 

The commission was headed by then Norwegian former Prime Minister, Gro Harlem Brundtland. 

It tabled its report in 1987 titled ―Our Common Future‖ and instantaneously sealed into 

development literate the concept of Sustainable Development as a central theme in the quest for 

redressing global imbalances whose premise were determined to largely be residing at the nexus 

between human activities and nature.  

Through the Brundtland Report, Sustainable Development was assigned a universally acceptable 

definition as the ability to meet both present and future needs. This definition in essence spoke 

loudest to only those human activities that strives to protect and preserve the environment whilst 

providing a basis for human development and prosperity and thus denotes a three-legged 

development anchor that takes full account of the three dimensions of social needs, structural 

economic underpinnings and nature as the supporting post (Gro Harlem Brundtland, 1987). The 

Report debunked the myth that development must always entail environmental degradation and 

argued for the decoupling of growth and prosperity from environmental destruction that 

characterised the Industrial Revolution of the global north in centuries past.  

The next step was the UN Conference on the Environment and Development in 1992 held in Rio 

de Janairo, Brazil and generally known as the Earth Summit. The main message from the summit 

was that: poverty as well as excessive consumption by affluent populations place damaging 

stress on the environment and that governments needed to redirect international and national 

plans and policies to ensure that all economic decisions fully took into account any 

environmental impact. Eco-efficiency became a guiding principle for business and governments 

alike. 
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A key outcome of Rio was the establishment of the UN Commission on Sustainable 

Development (CSD) in 1992 whose main task was to oversee the implementation of resolutions 

emanating from the conference. Part of the outcome of the commission was a special session of 

the General assembly in 1997 known as Rio + 5 and the signing of the Kyoto Protocol on climate 

change also in 1997. The protocol has been followed by numerous Conferences of Parties (COP) 

since focusing on the financing and implementing sustainable development globally culminating 

in the COP 21 agreements.  

In 2000 the UN General Assembly (dubbed the Millennium Summit) under the Namibian 

Presidency adopted the Millennium Development Goals (MDGs) that called for the reduction of 

absolute poverty, universal access to primary education; gender equality in access to education; 

maternal health; child mortality; combating HIV/AIDS and other communicable deceases; 

environmental sustainability and; global partnership for development. The MDGs were reviewed 

in 2010. They were credited for: 

 Mobilising the global community around time-bound, measurable and achievable 

developmental targets; 

 Keeping the plight of the Global South (poor, developing and underdeveloped regions of 

the southern hemisphere) on the global radar; 

 Driving down absolute levels of poverty, promoting gender parity; and 

 Enhancing access to basic services for millions across the globe. 

They were also criticised for: 

 Overbearing influencing of the Global North in their crafting and stewardship and thus 

lacking universal legitimacy and ownership in the Global South where the view was that 

they were mostly written by the global north for countries of the South;  

 Distribution of uneven burden of accountability –Southern view was that the expectation 

on reporting was unduly shouldered by the Global South; 

 Had undue bias and or concern for issues of ―access and what can be ―counted‖ and less 

regard for quality and aspects of human development that aren‘t necessarily quantifiable; 

 Focused more on the ‗social dimension‘ at the account of the other two dimensions of 

sustainable development, namely economic development and environmental protection.  
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Accordingly the MDGs were said to not be in full conformity with the principle of Sustainable 

Development. 

The next stage in the march to the SDGs was the 2012 review of the Earth Summit (Rio + 20). 

The review focused on the green economy in the context of Sustainable Development and 

poverty eradication; and the institutional framework for Sustainable Development. The end result 

was a renewed political commitment to sustainable development (SD) as defined the Brutdland 

Report to mean ‗development that meets the needs of the present without compromising the 

ability of future generations to meet their own needs‘. Furthermore and perhaps most important, 

the Rio plus 20 Summit was the call for the new global development Agenda, as the successor to 

the MDGs, to be balanced along the three pillars of sustainable development as defined by the 

Brundland Commission, with the three (3) being economic prosperity, social equity and 

harmony, and environmental protection. 

The Sustainable Development Goals were finally adopted by the General Assembly in September 

2015, in New York with 17 goals, 169 targets and 230 indicators. A brief highlight of the 17 

goals is provided below. It is important to note however that the SDG and targets are integrated 

and indivisible in nature and universally applicable. However these targets remain aspirational 

and each government has to set its national targets guided by the global level of ambition but 

taking into account national circumstances. Furthermore, each government will have to decide 

how these aspirational and global targets are incorporated in national planning processes and 

strategies.  

 

The 17 Sustainable Development Goals: 

1. End poverty in all its forms everywhere. This remains the overarching priority and a 

necessary condition for sustainable developments. The pursuit of this would provide a 

strong nexus to the realisation of the unfinished business of the MDGs. Some areas 

explored as the vehicles for the realisation of this goal include: Eradicating absolute 

poverty; reducing relative poverty; addressing inequality at both national and 

international levels; access to property and productive assets, financé and markets for all 

women and men; providing social protection to reduce vulnerabilities of the poor, 
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including children, youth, employed, persons with disabilities, indigenous people and 

local communities and older persons. Since poverty is multidimensional, progress is 

linked to action in all other goals and or focus areas. 

 

2. End hunger, achieve food security and improved nutrition, and promote sustainable 

agriculture. Increasing agricultural productivity sustainably and improving food systems 

is important for economic wellbeing as well as for ensuring food security and nutrition 

and eradication of hunger. This goal is mostly pursued through: ensuring year-round 

access by all to affordable, equitable, safe, and nutritious food; reducing post-harvest 

crop losses and food waste along food supply chains; improved access to credit and other 

financial services, land tenure, and agricultural extension services, for all, including 

smallholders, women, indigenous and local communities; promoting indigenous and 

sustainable farming practices; boosting agricultural production, including through 

adequate irrigation, seeds, and fertilizers, while in parallel halting and reversing land 

degradation and desertification; eliminating use of toxic chemicals; improving efficiency 

of water use in agriculture; conversing plant and animal genetic resources; eliminating 

commodity markets, research and access to modern technology; strengthening resilience 

of farming systems and food supplies to climate change; creating non-farm rural 

employment opportunities and promoting rural development. 

 

3. Ensure healthy lives and promote wellbeing for all at all ages. Healthy populations 

are important assets for sustainable development. Improving healthy life expectancy 

is a widely shared endeavor. Therefore, ensuring adequate, affordable and accessible 

health services for all should progressively be realised. Amongst the focus areas are the 

following: strengthening health systems, dissemination of medical and public health 

knowledge and modern technologies; universal health coverage; elimination of 

preventable child and maternal deaths; preventing and treating communicable diseases, 

including malaria, HIV/AIDS, tuberculosis, and neglected tropical diseases, eliminating 

harmful practices, ensuring affordable essential medicines and vaccines for all, promoting 

healthy diets and lifestyles; addressing non-communicable diseases (NCDs); tackling 

environmental causes of diseases, such as exposure to harmful pollutants and substances; 
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providing for health needs of persons with disabilities and ageing populations; access to 

sexual and reproductive health; improved indoor and outdoor air quality;  and reducing 

road accidents. 

 

4. Ensure inclusive and equitable quality education and promote lifelong learning 

opportunities for all. Everyone has a right to education, which opens up lifelong 

opportunities and is critical to achieving poverty eradication across generations. 

Achieving universal access to and quality of education is also important in promoting 

gender equality and empowerment of women, and in shaping values and creating the 

necessary skilled and productive labor force. Some areas of focus are: universal access to 

primary education for girls and boys, significant progress towards ensuring that every 

child receives at least secondary education, lifelong learning opportunities; ensuring 

equitable access to education at all levels of education with focus on the most 

marginalised; achieving high completion rates at all levels of education; ensuring 

effective learning outcomes at all levels and impacting knowledge and skills that match 

the demands of the labor market, including through vocational training; universal adult 

literacy; improving access to education for persons with disabilities; extending where 

needed opportunities for early childhood education; and integrating sustainable 

development in education curricula, including awareness raising on how diverse cultures 

advance sustainable development.  

 

5. Achieve gender equality and empower all women and girls. Provision of equal 

opportunities for men and women, boys and girls, is necessary for the full realisation of 

their rights, their potential, and their contribution to sustainable development. Therefore, 

achieving gender equality and women‘s empowerment is important. Some areas of 

potential to drive the realisation of this goal includes: ending violence against girls and 

women in all its forms; ensuring equal access to education at all levels; ensuring equal 

opportunities for women and equal pay for equal work; ending all forms of 

discrimination against women of all ages; ensuring equal participation of women in 

decision-making; equal access to assets and resources, sexual and reproductive health; 

and promoting gender equality policies supported by gender disaggregated data. 
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6. Ensure availability and sustainable management of water and sanitation for all.  

Water is an indispensable life sustaining natural resource. For a water-secure world, the 

whole water cycle has to be taken into consideration to tackle water-related challenges 

including water scarcity and drought, pollution, water borne diseases, and water related 

disasters, loss of freshwater biodiversity and spread of invasive alien species in water 

bodies. Ensuring access to safe drinking water and sanitation systems for all is necessary 

in all households, schools, health facilities, workplaces and refugee camps. Some areas 

considered as tools includes: providing adequate facilities and infrastructure, both built 

and natural, for safe drinking water and sanitation systems in rural and urban areas, 

including for bulk conveyance and storage of freshwater in rivers, lakes, reservoirs, 

canals and aquifers; improving water-use efficiency; extending waste-water treatment, 

recycling and reuse, enhancing effective water governance including catchment area 

based integrated water resources management and appropriate trans boundary co-

operation; protecting and restoring water-interlinked ecosystems like mountains, 

watersheds and wetlands; bringing fresh water use in line with supply; investing in water 

harvesting technologies; eliminating the pollution of and dumping of toxic materials in 

water bodies; and protecting aquifers; elimination of invasive alien species in  water 

bodies; reducing risks and impacts of water-related disasters. 

 

7. Ensure access to affordable, reliable, sustainable and modern energy for all. Energy 

plays a critical role as an engine for economic growth and social development. Ensuring 

access to affordable, modern and reliable energy resources for all is also important for 

poverty eradication and provision of basic services. Yet, as energy use presents 

opportunities, it also presents many sustainable development challenges that need to be 

addressed. Some areas focused on includes: ensuring universal access, for both women 

and men, to modern energy services; deployment of cleaner including low-or-zero-

emissions energy technologies; increasing the share of renewable energy in the global 

energy mix; including by providing policy space and necessary incentives for renewable 

energy; improving energy efficiency in buildings, industries, agriculture and transport, 

phasing out inefficient fossil fuel subsidies that encourage wasteful consumption; 

mobilising finance to invest in modern energy infrastructure; sharing knowledge and 
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experience on appropriate regulatory frameworks and enabling environments; promoting 

partnerships on sustainable energy; building capacity and transferring modern energy 

technologies. 

 

8. Promote sustained, inclusive and sustainable economic growth, full and productive 

employment, and decent work for all. Economic growth is necessary for progress on 

the social and environmental fronts. Achieving sustained and inclusive economic growth 

remains the surest means of eradicating poverty and attaining shared prosperity. Amongst 

the areas looked at are: promoting an open, rules-based, non-disseminating and equitable 

multilateral trading system; macroeconomic policy coordination; promoting trade 

facilitation and preferential market access for LDCs; ensuring debt sustainability; 

facilitating international technology cooperation and technology transfer; encouraging 

structural transformation towards higher production sectors and activities; technological 

upgrading and value addition; improvements to energy and resource productivity of 

economic activities; creating productive, well-paid jobs. Key enabling factors included 

investments in infrastructure such as roads, electricity, and communications; conducive 

regulatory and fiscal systems, including improved design and administration of taxation 

systems, and resource pricing and fiscal policies that encourage greater energy and 

resource productivity and a more equitable sharing of the benefits of growth; a climate 

favorable to investment, entrepreneurship, small to medium scale enterprises formation, 

and innovation; access of all, both women and men, to financial services and to markets. 

Inclusive and robust economies and societies should provide employment and decent jobs 

for all those seeking work. Achieving full employment and decent work is necessary for 

social inclusion. Some areas that could be considered in pursuit of this focus area include: 

promoting full employment through macroeconomic policy; addressing youth 

employment; facilitating the participation of women in the labor force; encouraging 

transition from informal sector to formal sector employment; decent wages aligned with 

productivity; eliminating gender-based and other forms of labor market discrimination 

including against persons with disabilities and older persons; training and re-skilling for 

displaced workers; social security for those retired from the labor force, persons with 

disabilities and older persons; supporting small-and-medium-sized enterprises; increasing 
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access to credit to the youth, women and other vulnerable groups; protecting the rights of 

migrant workers in compliance with the ILO norms and standards. 

 

9. Promote inclusive and sustainable industrialisation, and foster innovation. Structural 

transformation through industrialisation is a key driver of growth in productivity, 

employment creation and improvement of living standards, fostering economic 

diversification and technological upgrading. Amongst the techniques that are to be used 

as vehicles to achieve these include: ensuring adequate policy space for industrial 

development; investment in sound infrastructure; enhanced science and math, 

engineering and technical skills; encouraging industrial entrepreneurship and enterprise 

formation; creation of decent industrial sector jobs; strengthening institutions that support 

industrial production, technological upgrading and value addition; ensuring favorable 

market access for industrial products and processed commodities of developing countries; 

reindustrialisation; promoting new industries that supply goods and services for low-

income consumers as well as environmentally sustainable products and  services, 

sustainable industrial process, including phase out of harmful chemicals, waste and 

pollution, and minimising material use and maximising material recovery in industry with 

technology cooperation and transfer to support such development.  

 

10. Build resilient infrastructure. Efficient, production and globally competitive economies 

require well-functioning infrastructure. Provision of adequate and reliable infrastructure 

for water, sanitation, energy, transport and communications is necessary for social and 

economic development and improvement of quality of life. Infrastructure design and 

development should aim to promote efficiency, environmental protection and human 

well-being. In this regards, some areas considered for delivering this goal are: improving 

water supply systems, developing irrigation and water harvesting and storage 

infrastructure for agriculture; addressing trans-border infrastructure needs for trade and 

related challenges facing developing countries; developing sewerage and wastewater 

treatment; provision of infrastructure for access to modern energy services, as well as 

provision of reliable transport and communications, including road and rail links, ports 

and ICT connectivity; provision of technical and financial support for adequate operation 
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and maintenance of infrastructure planning; due account for environmental and social 

impacts of existing and planned infrastructure from a lifecycle perspective. 

 

11. Reduce inequality within and among countries. Inequalities within countries can be 

socially destabilising and also have negative consequences for economic growth. 

Inequalities between countries can have negative effects on global solidarity and 

international cooperation to address shared challenges. Some areas that are enablers in 

dealing with inequality within countries and among social groups include: eliminating 

discrimination in laws, policies and practices; reducing inequalities between social 

groups, including economic, social, political and environmental inequalities; empowering 

and inclusion of marginalised groups, including indigenous peoples, minorities, migrants, 

refuges, persons with disabilities, older persons, children and youth; strengthening social 

protection systems; promoting differentially high per capita income growth at the bottom 

of the income distribution; ensuring equality of economic opportunities for all, including 

marginalised groups. 

 

12. Make cities and human settlements inclusive, safe, resilient and sustainable. Building 

sustainable cities as well as decent and affordable human settlements of indigenous 

communities will be central in addressing socio-economic and environmental challenges 

and in building resilient societies. The key enablers are: improving the lives of those 

living in slums, including by provision of adequate and affordable housing, infrastructure 

and basic services, access to safe public space and services, enhancing capacities for 

urban planning; strengthening positive economic and social links between cities and peri 

urban and rural areas; providing access to safe, affordable, accessible and sustainable 

transport, improving road safety and urban air quality; improving waste and wastewater 

management; strengthening resilience to natural disasters; enhancing social cohesion and 

personal security and promoting accessible cities for with disabilities. 

 

13. Ensure sustainable consumption and production patterns. Fundamental changes in 

the way economies and societies produce and consume are indispensable for achieving 

global sustainable development. It is expected that industrialised societies and economies 
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would lead a shift to sustainable consumption and production patterns, with others 

emanating from their experience and know-how. Given the urgency of the task, all will 

need to make efforts, supported by international cooperation. Promoting sustainable 

consumption and all production patterns will be vital in ensuring access to basic services 

to all as well as addressing resource depletion and environmental sustainability. 

 

14. Take urgent action to combat climate change and its impacts (taking note of 

agreements made by the UNFCCC forum). Climate change poses a grave threat to 

sustainable development and poverty eradication. Some areas to be considered include: 

reaffirming and reinforcing international commitments, such as limiting the increase in 

global average temperature through equitable reductions in greenhouse gas emissions; 

providing effective means of implementation; building resilience and adaptive capacity in 

developing countries; with a view to reducing global emissions of greenhouse gases, 

introducing inter alia economic incentives for investments in low-carbon solutions in 

infrastructure and industry; developing low-carbon, climate-resilient development 

strategies and plans. Regard must be paid to principles of the UNFCCC, including that of 

common but differentiated responsibilities and respective capacities, and to supporting 

and urging greater ambition in the 2015 Paris Agreement. 

 

15. Conserve and sustainably use the oceans, seas and marine resources for sustainable 

development. The conservation and sustainable use of marine resources, oceans and seas 

ensures the provision of economic and social benefits and ecosystems services to 

humankind. Some areas considered in pursuit of this goal are: reducing marine pollution 

and debris including from land-based activities; halting destruction of marine habitat 

including ocean acidification; promoting sustainable exploitation of marine resources; 

regulating harvesting of straddling fish stocks; addressing illegal, unreported and 

unregulated (IUU) fishing, and destructive fishing practices; eliminating harmful 

subsidies, ensuring full implementation of regional and international regimes governing 

oceans and seas, and establishing Marine Protected Areas. 
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16. Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably 

manage forests, combat desertification and halt and reverse land degradation, and 

halt biodiversity loss. Humans are fundamentally dependent on the capacity of 

ecosystems to provide services for their well-being and societal development. Relevant 

areas are: protecting threatened species and halting loss of biodiversity; stopping 

poaching and trafficking of endangered species; maintaining the generic diversity of both 

farmed species and their wild relatives; ensuring fair and equitable sharing of the benefits 

from the utilisation of genetic resources; promoting sustainable forest management; 

slowing, halting, and reversing deforestation and conversion of forests to crop lands; 

restoring degraded forest ecosystems and increasing areas of protected forests; securing 

land and resource tenure; supporting forest-related employment; ensuring inclusion of 

indigenous and local communities in decision-making and in sharing of benefits derived 

from forest conservation and sustainable use; promoting and protecting traditional 

knowledge of indigenous people. 

 

17. Promote peaceful and inclusive societies for sustainable development, provide access 

to justice for all and build effective, accountable and inclusive institutions at all 

level. Creating peaceful, non-violent and inclusive societies, based on respect for all 

human rights including the right to development, is a cornerstone for sustainable 

development. Equality within and between countries is a key determinant of peaceful, 

non-violent and inclusive societies. The key areas of focus are: effective, accountable and 

transparent institutions; provision of public services for all; improvement of transparency 

in public finances management; fighting corruption in all its forms; improved public 

access to information; inclusive, participatory decision-making; strengthening local 

government; strengthening of civil society; freedom of media; association and speech; 

strengthening the rule of law at all levels; curbing illicit financial flows, combating 

organized crime; reduction of crime, violence; abuse; exploitation, including against 

children and women, provision of legal identity, provision of property, use and access 

rights, to all persons; providing access to independent and responsive justice systems. 
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Namibia‟s Performance under the Global Development Regime: The MDGs through the 

SDGs Selected Thematic Areas 

Using selected themes this section discusses Namibia‘s progress in implementing the MDGs and 

now the SDGs. The selected themes are: 

Economic progression, inequality and end poverty in all its forms everywhere: The Gini-

Coefficient in Namibia has improved over the past five years from 0.58 to 0.56. Cognizant of her 

commitments under the MDGs, which inter alia calls for reduction in absolute poverty levels and 

reduced inequalities, this can be attributed to the pro-poor policies and programmes that Namibia 

has put in place. In addition, over the past 10 years (2008-2017), Namibia continued to register 

significant progress regarding economic growth averaging 3.7 per cent annually. This is credited 

to the country‘s efforts to stimulate economic activities through government expenditure and 

foreign investment. Namibia has managed to decrease the level of poverty over the last decade 

resulting in a drop from 28.8 per cent to 17.4 per cent. This is attributed to concerted efforts 

geared towards ensuring that, ‗no one is left behind‘. 

However, whilst inequality has over the course of time decreased; the levels remain high 

resulting in Namibia being classified among the top 10 most unequal countries in the world. 

There are still huge disparities in terms of who has access to sustainable income, productive 

assets, food, water, energy, and basic services. Whilst economic growth had consistent ly been 

recorded, the paradox is that that growth has not translated into commensurate employment 

opportunities, resulting in high unemployment rates on the one side and increased levels of 

inequality on the other.  

To promote sustained, inclusive and sustainable economic growth, which is the central theme of 

Sustainable Development Goals 1, 2, 3,4, 8, 10 and 11, over the past 2 years (2016 and 2017), 

the economic growth has slowed and is projected at 1.2 and 2.1 per cent in 2016 and 2017 

respectively, thereby negatively impacting on industrial and investment growth. Rural poverty 

has reduced significantly from 34 per cent to 25.1 per cent, although it remains a challenge, and 

therefore much needs to be done to ensure that rural communities are emancipated. 

Achieve gender equality (including equity) and empower women and girls. Over the course 

of the MDGs and the period transiting into the SDGs to date, along the business of SDG 5 and 4, 
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Namibia had done well regarding gender equity and equality in the spheres of education, 

political representation, land rights, including policy and legislation. Women‘s access to 

economic and productive resources has improved since independence. To date, according to the 

Global Gender Gap Report, women account for 35 per cent of the wage employment in the 

agriculture sector and 51 percent of women are employed in the informal sector. Additionally, 27 

percent of privately owned firms have female top managers and 43 percent of parliamentarians 

are women; and this represents an improvement from 25 percent in 2010. Furthermore, in the 

public sector, women in managerial positions account for 43 percent in relation to 57 percent of 

men. In terms of governance there are currently 22 women ministers (members of the executive), 

which represents 40%. 

As part of the work to be done going forward, the proportion of women partaking in science and 

other high paying fields remain low; there are few women in positions of leadership compared to 

men. High poverty rates among women coupled with high unemployment rates poses a challenge 

to the attainment of gender equality and the economic empowerment of women. School retention 

rates remain low for both girls and boys, as more learners continue to drop out of school as they 

progress from primary to secondary schools. This requires that Namibia, in order to achieve the 

desired skills levels, seriously consider addressing this anomaly. 

Ensure inclusive and equitable quality education. In pursuit of inclusive and equitable quality 

education and promote lifelong learning opportunities for all, embodied by SDG 4, Namibia 

continues to do well and managed to attain MDG‘s targets on universal access to primary 

education, literacy rates, and gender parity in terms of enrolment at all school levels. In this 

regard, enrolment has grown exponentially over a period spanning 10 years. Namibia‘s gross 

enrolment ratio in tertiary education at16.2% in 2016 is above sub-Saharan African standards of 

8.2 percent. 

Further, the quality of instruction is often unsatisfactory, especially in schools serving poor 

communities. At secondary level, there are unacceptably high rates of repetition. In the most 

remote, rural areas, drop-out rates are an extreme concern.  

In general, the quality of teaching is a major issue. The transition from secondary to higher 

education is very low, currently estimated at 19% of the grade 12 cohorts. At tertiary education 
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level, quality and relevance of university education has been a serious concern for both private 

and public sector employers. Post-graduate education continues to be underdeveloped and its 

contribution to research and innovation remains small. Considerable inequalities of access to 

university education remain in terms of social class, geographical location, marginalised groups 

as well as those with special needs and disabilities.  

Ensure healthy lives to promote well-being for all. As regards SDG 3, for the period under the 

MDGs, including the transition to the SDGs, significant progress has been recorded in areas of 

HIV and AIDS (prevalence 13.3 per cent, new infections reduced by 50 per cent and treatment 

coverage of 95 per cent); TB incidence has dropped; there has been improvement in life 

expectancy to 65 years; and access to health has improved. As regards to communicable 

deceases, particularly Malaria incidences, significant progress had been recorded, however such 

progress had since been reversed due to the recent floods and cross border movements between 

Angola and Namibia in particular. Additionally, as of the latest official data (DHS, 2013), 

Namibia remain seized with challenges around stunting which stands at 24 per cent; anemia at 48 

per cent; and neonatal mortality stands at 20/1000 live births. This calls for concerted efforts by 

Namibia to achieve its aspired goals in the health sector. Some of the other key challenges in the 

health sector are a consequence of pandemic outbreaks that Namibia has been experiencing over 

the past three years, which necessitate drastic change in focus and innovative financing modules 

for both communicable and non-communicable diseases.   

Promote and build effective, accountable and inclusive public institutions for efficient 

governance and public service delivery. Namibia continues to augur well on the international 

stage when it comes to governance, the focus of SDG 16. This is further substantiated by the Mo 

Ibrahim Index of African Governance which scored Namibia at 81 in 2012 and subsequently 

improved to 83.9 in 2016. Continentally, this earns Namibia the 5th highest score in good 

governance out of 54 African nations. Furthermore, Transparency International recognises 

Namibia as the third most transparent country in Africa, while on the global level; it ranks 53 out 

of 176 countries on Transparency International‘s 2016 Corruption Perception Index. 

Nevertheless, domestically, public service delivery remains a challenge as the public perception 

index reflects a low rate when it comes to satisfaction of Namibians in regard of public service 

delivery. The supply of serviced land remains very low which artificially inflates its price, thus 
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inhibiting access by ordinary Namibians. This leads to limited access to decent housing and the 

mushrooming of informal settlements in urban settings. Sixty-five percent of Namibians have 

expressed their dissatisfaction with Government efforts to fight corruption in the country. 

Promote sustainable agriculture, Combat climate change, and ensure sustainable 

management of water and sanitation (SDGs 2, 6, 12 and 13). Namibia has done very well 

regarding access to safe drinking water in both rural and urban areas, where access is at 98% on 

average. Namibia continues to invest resources in building resilience in terms of agriculture and 

food production. This has led to an increase in areas of land under productive agriculture i.e. the 

Green Scheme. It is widely held globally, continentally and nationally that Namibia is a wildlife 

conservation success story, particularly through the effective implementation of the Community-

Based Natural Resources Management Programme (CBNRM) which empowers communities to 

meaningfully and legally manage; use; and benefit from natural resources. However, Namibia‘s 

vulnerability to climate change has seen the gains made in the agricultural sector reversed, as the 

persistent occurrence of drought and floods have led to reduction in food production in the 

country, leaving 25 per cent of the population food insecure. Moreover, climate change continues 

to exacerbate land degradation while also impacting on marine resources. Moreover, as water-

borne sewerages are the main sanitation system in urban areas of Namibia while dry sanitation 

system is mainly used in rural areas, nationally, only 54 per cent of the households have access 

to improved sanitation. The problem is particularly acute in rural areas where only 28 per cent of 

the households have access to improved sanitation facilities and an alarming rate 71 per cent of 

households practice open defecation. Low access to improved sanitation constitutes a serious 

public-health problem.  

 

Conclusion 

It may be sobering to conclude by noting some of the problems being faced in the 

implementation of the SDGs in Namibia. First, while the government implanted the SDGs into 

the Fifth National Development Plan (2017-2022) those who are expected to implement the plan 

have not been familiarised with the underlying principles and aspirations of the SDGs. This has 

led to the failure by many sectors to integrate the SDGs in their plans. Secondly, while a national 
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coordinating structure for the SDGs has been created it is not completely functional. This has left 

the implementation of the SDGs uncoordinated, disparate and incoherent. Thirdly the SDGs have 

not been popularised within the population and hence the lack of knowledge and ownership of 

these goals by the citizens. 
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8. Rhetoric of Consensus: Sustainable Development Goals vs the Fourth Industrial 

Revolution.  

Dr. Frieda Nanyeni Kanyemba21 

 

Introduction 

The paper analyses the rhetoric of development based on the Sustainable Development Goals 

(SDGs) and the Fourth Industrial Revolution (4IR). The SDGs‘ main focus is to remove the root 

cause of poverty in people‘s lives across the globe, while the Fourth Industrial Revolution 

stimulates the advancement of science and technology in which the internet of Things (IoT) and 

its supporting technologies serve as a backbone for Cyber-Physical systems (CPS) and smart 

machines are used as the promoters to optimise production chains.
22

 It is important to note that 

both SDGs and 4IR are fueled by the same denominator which is the advancement and 

betterment of the standard of living. Thus, in one way or another, these two are influencing one 

another. Moreover, 4IR is likely to offer new opportunities for the achievement of the SDGs as 

well as more equitable economic growth within the natural limits of our planets. However, while 

technological advancement seem to provide unlimited opportunities for those with good ideas 

and strong sense of entrepreneurship, it will also bring inequality in the world between low and 

middle income people, in the sense that the latter will struggle to adapt their knowledge to the 

new technological transformation.  

 

Fourth Industrial Revolution (4IR) vs Sustainable Development Goals (SDGs) 

The clarity of how 4IR will accelerate the achievement of the 17 SDGs is summarised by the 

United Nation Global Pulse (2012). This clarity presents literal analogy which can be argued as a 

projection of Aristotle‘s rhetorical appeal to an argument (logos) as follow:
23
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 SDG 1. No poverty  

Spending patterns on mobile phone services can provide proxy indicators of income levels  

 SDG 2. Zero hunger  

Crowdsourcing or tracking of food prices listed online can help monitor food security in near 

real-time  

 SDG 3. Good health and well-being  

Mapping the movement of mobile phone users can help predict the spread infectious diseases  

 SDG 4. Quality education  

Citizen reporting can reveal reasons for student drop-out rates  

 SDG 5. Gender equality  

Analysis of financial transactions can reveal the spending patterns and different impacts of 

economic shocks on men and women. 

 SDG 6. Clean water and sanitation  

Sensors connected to water pumps can track access to clean water.  

 SDG 7. Affordable and clean energy  

Smart metering allows utility companies to increase or restrict the flow of electricity, gas or 

water to reduce waste and ensure adequate supply at peak periods  

 SDG 8. Decent work and economic growth  

Patterns in global postal traffic can provide indicators such as economic growth, remittances, 

trade and GDP. 

 SDG 9. Industry, innovation and infrastructure  
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Data from GPS devices can be used for traffic control and to improve public transport. 

 SDG 10. Reduced inequality  

Speech to text analytics on local radio content can reveal discrimination concerns and support 

policy response.  

 SDG 11. Sustainable cities and communities  

Satellite remote sensing can track encroachment on public land or spaces such as parks and 

forests. 

 SDG 12. Responsible consumption and production  

Online search patterns or e-commerce transactions can reveal the pace of transition to energy 

efficient products.  

 SDG 13. Climate action  

Combining satellite imagery, crowd-sourced witness accounts and open data can help track 

deforestation. 

 SDG 14. Life below water  

Maritime vessel tracking data can reveal illegal, unregulated and unreported fishing activities. 

 SDG 15. Life on land  

Social media monitoring can support disaster management with real-time information on victim 

location, effects and strength of forest fires or haze. 

 SDG 16. Peace, justice and strong institutions  

Sentiment analysis of social media can reveal public opinion on effective governance, public 

service delivery or human rights.  

 SDG 17. Partnerships for the goals  
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Partnerships to enable the combining of statistics, mobile and internet data can provide better and 

real- time understanding of today‘s hyper-connected world.  

As presented above, this is a logical and rational argument as it provides the comprehensiveness 

of how 4IR will deliver a better solution to the achievement of SDGs. 

 

Rhetorical Situation  

Rhetorical discourse is called into existence by the situation
24

 (Bitzer, 1968). This means the 

nature of the context in which speakers or writers create discourse is in response to a situation. 

The SDGs and the 4IR are clear instances of rhetorical discourses and they indicate rhetorical 

situations. In the case of SDGs, one could argue that the 193 countries of the world that was led 

by the UNDP, came together and found that their cities, towns and villages are full of famines, 

drought, wars, plagues and poverty. They then thought that things didn‘t have to be this way, 

because there is enough food to feed the world, but the issue is that it was not getting shared. 

They also knew that there were medicines for HIV and other diseases, but medicines were 

expensive. They in addition, knew that the problem of earthquakes and floods could not be 

completely removed by human effort, but the high death could be reduced, therefore from the 

above situation, a rhetorical discourse is created. Moreover, among the so many of the imperfect 

situations that existed, it is noted that not all of these situations could be qualified by the theory 

of Bitzer, because not all of them could be rectified. Therefore, there are no discourses on 

eradicating of floods and earthquakes because these are inevitable, as they cannot be changed by 

the human interaction. However, the 169 targets of the 17 SDGs are achievable and there is a 

universal call for action to end poverty, protect the planet and ensure that people from all walks 

of life worldwide enjoy peace and prosperity by the year 2030. 

In his theory of rhetorical situation Bitzer (1968), asserts that a work of rhetoric is pragmatic, it 

comes into existence for the sake of something beyond itself, it functions ultimately to produce 

action or change in the world, and it performs some task. On that note the theory explains that 
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rhetoric is a mode of altering reality, not by the direct application of energy to objects, but by the 

creation of discourse which changes reality through the mediation of thought and action.  

Rhetoric alters reality by bringing into existence a discourse of such a character that the 

audience, in thought and action, is so engaged that it becomes mediator of change.  

Equally, a rhetorical situation characterised by new framework of technological advancement 

was promoted in Germany, and it is increasingly being adopted by other countries and therefore, 

creates a rhetorical discourse. Moreover, this framework represents a consensus of digital and 

physical technologies along the product value chain in an attempt to transform the production of 

goods and services. It is further, an approach that focuses on combining technologies such as 

additive manufacturing, automation, digital services and the Internet of Things.  

Therefore, this situation clearly creates discourse of the Fourth Industrial Revolution. By further 

explaining how a particular discourse comes into existence because of some specific condition or 

situation which invites utterance, Bitzer (1968), summarises the rhetoric as a situational means 

for the following reasons:
25

 

 Discourse comes into existence as a response to situation, in the same sense that an 

answer comes into existence in response to a question, or a solution in response to a 

problem. 

 A discourse is given rhetorical significance by the situation, just as a unit of discourse is 

given significance as an answer or as a solution by the question or problem. 

 A rhetorical situation must exist as a necessary condition of rhetorical discourse, just as a 

question must exist as a necessary condition of an answer. 

 It is important to note that many questions go unanswered and many problems remain 

unsolved; similarly, many rhetorical situations mature and decay without giving birth to 

rhetorical utterance. 

 A situation is rhetorical insofar as it needs and invites discourse capable of participating 

with situation and thereby altering its reality. 
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 Discourse is rhetorical insofar as it functions (or seeks to function) as a fitting response to 

a situation which needs and invites it. 

 Finally, the situation controls the rhetorical response in the same sense that the question 

controls the answer and the problem controls the solution. Not the rhetoric and not 

persuasive intent, but the situation is the source and ground of rhetorical activity. 

Additionally, it is important to note that the Fourth Industrial Revolution has become a 

prominent concept and imminent technological change that everyone is concerned about. The 

situation of 4IR, as characterised by a range of new technologies that are fusing the physical, 

digital and biological worlds invites the number of conference and academic papers across the 

globe. 

It is against this background that rhetorical situation can be defined as a complex of persons, 

events, objects, and relations presenting an actual or potential exigency which can be completely 

or partially removed if discourse, introduced into the situation, can so constrain human decision 

or action as to bring about the significant modification of the exigency. Prior to the creation and 

presentation of discourse there are three constituents of any rhetorical situation. The first is the 

exigency; the second and third are elements of the complex, namely the ―audience‖ to be 

constrained in decision and action, and the ―constraints‖ which influence the rhetoric and can be 

brought to bear upon the audience. 
26

 

Bitzer (2016) defines ―exigencies‖ as an imperfection marked by urgency, it is a defect, an 

obstacle, something waiting to be done, a thing which is other than it should be. In almost any 

sort of context, there will be numerous exigencies, but not all are elements of a rhetorical 

situation, not all are rhetorical exigencies. An exigency which cannot be modified is not 

rhetorical; thus, whatever comes about of necessity and cannot be changed, Bitzer provides 

examples such as death, season, and some natural disasters, for instance are exigencies to be 

sure, but they are not rhetorical. With these, Bitzer concludes that an exigency which can be 

modified only by means other than discourse is not rhetorical.  

The fastest growing of the technological advancement of the world is the imperfect situation in 

the 4IR. It is characterised by the abruptly growing up of the thin gap between the digital, 
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physical and biological world. This fast-paced technological change follows other first three 

revolutions, as a contributor to the benefit of the economic, social, justice and innovation of 

nations, the world engages with it in order to stimulate, facilitate this inclusive national dialogue 

to see how they can be able to adjust to the changes. In order for the Namibian government, 

industries, academia and society at large to ensure that digital skills in the area such as Artificial 

Intelligence, Big Data, Cybersecurity, Digital Communications, Digital Modelling, Machine 

Learning, Mechatronics and Cloud Computing increases the discourse on those skills. This is an 

advantage to the youth as it unlocks their future jobs, drive competitiveness of the new digital 

technology. This equally, is an achievement of the sustainable development goals. 

The second constituent of Bitzer‘s theory is the ―audience‖. Since rhetorical discourse produces 

change by influencing the decision and action of persons who function as mediators of change, it 

follows that rhetoric always requires an audience even in those cases where a person engages 

himself or ideal mind as audience. Both 4IR and SDGs have a globally shared idea in terms of 

developing a comprehensive and mutual view, on how technology can both improve and impact 

lives. Therefore, the audience that should be engaged in the rhetoric of development is the 

―universal audience‖
27

, to be specific these are policy makers, policy researchers as well as other 

civil servant who would like to explore new ways of adapting the Fourth Industrial Revolution. 

This exemplifies that a rhetorical audience must be distinguished from, a body of mere hearers or 

readers. That means, a rhetorical audience consists only of those persons who are capable of 

being influenced by discourse and of being mediators of change.  

Besides exigency and audience, every rhetorical situation constitutes a set of ―constraints‖ made 

up of persons, events, objects, and relations which are part of the situation because they have the 

power to constrain decision and action needed to modify the exigency. The advances brought 

upon by the Fourth Industrial Revolution will constrain governments especially for the middle-

income countries like Namibia. Governments might increasingly face pressure as it changes from 

their traditional approach of public engagement and policy making to the new fast changing 

environment of digital era. This will change the process of development which, as well might 
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impact the achievement of sustainable development goals. However, with proper collaboration 

between government, businesses and civil society, this problem will easily be resolved. 

In conclusion, the three constituents - exigency, audience, and constraints comprise everything 

that is relevant in a rhetorical situation. When the orator, invited by the situation, enters it and 

creates and presents discourse, then both he and his discourse are additional constituents.  

 

Rhetoric of Development and its Benchmark 

The Cambridge Dictionary (2017) defines the term industrial revolution as the period of time 

during which work began to be done more by machines in factories than by hand.
28

 Advances in 

science and technology have continuously supported the development of industrialisation all 

around the world, and have helped to bring more specific and explicit meanings to this term over 

the years
29

.  

The rhetoric used by Schwab (2016), establishes a benchmark by proposing that the Fourth 

Industrial Revolution be the driving force of fundamental changes in the following technologies: 

artificial intelligence, robotics, the Internet of Things, autonomous vehicles, 3-D printing, 

nanotechnology, biotechnology, materials science, energy storage, and quantum computing. 

These changes the way humans live and how they will be related to each other. That is blurring 

the lines between the physical, digital and biological spheres. This simply means that 

technologies like artificial intelligence, autonomous vehicle and internet of things are merging 

with human‘s physical lives. Schwab further argued that these technological changes are 

drastically altering how individuals, companies and governments operate, ultimately leading to a 

societal transformation similar to previous industrial revolutions. Since this evolution is a 

worldwide change, Namibia as well is faced with transformational challenges from the previous 

revolution to the current and advanced one, the Fourth Industrial Revolution. 
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Furthermore, the era of the Fourth Industrial Revolution is a space for the implementation of 

artificial intelligence technologies that are implemented in close connection with human 

intelligence (Cyber- Physical Systems). On the one hand, we are talking about a fundamental 

revision of human anthropological practices, where most of the traditional human functions in 

production and everyday life are delegated to artificial intelligence systems, works, etc. (World 

Summit, 2015). 

As featured by the track of four different stages, the industrial revolutions have rhetoric of 

commonplace. This is characterised by the common theme among each other which is the 

invention of a specific technology that changes society. The First Industrial Revolution started in 

Britain around (1760s). It used water and steam power to mechanise production. This enabled 

new manufacturing process, leading to the creation of factories. The Second Industrial 

Revolution used electric power to create mass production in new industries like steel, oil, and 

electricity. Some of the key inventions of this era were light bulb, telephone and international 

combustion engine. This revolution came roughly one century after the first industrial revolution. 

The Third Industrial Revolution used electronic and information technology in order to automate 

production. It is characterised by the invention of semiconductor, personal computer and the 

internet. This is also called a digital revolution which started in the 1960s. The Fourth Industrial 

Revolution is building on the Third, the digital revolution that has been occurring since the 

middle of the last century. It is characterised by a fusion of technologies that is blurring the lines 

between the physical, digital, and biological spheres. The Fourth Industrial Revolution is 

different from the third for two reasons: the gap between the digital, physical and biological 

worlds is shrinking, and technology is changing faster than ever. 

First Industrial Revolution is considered as one of the important advancement in humanity, 

which started by using water and steam-powered mechanical manufacturing facilities since the 

end of 18th century. Later, at the start of 20th century, the application of electrically-powered 

mass production technologies, through the division of labor, was marked as the Second Industrial 

Revolution. After that, to support further automation of manufacturing, the Third Industrial 

Revolution began, around mid-1970s, by popularising electronics and information technology 

(IT) in factories. In total, these three Industrial Revolutions took roughly two centuries to 
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develop. In the past few years, along with the increased research attention on the Internet of 

Things (IoT) and Cyber-Physical Systems
30

 a new revolution is taking place. 

This research found that existing discourses on Fourth Industrial Revolution is mainly dominated 

by academic voice and elite industry as characterised by technocratic impulse and futuristic 

orientation.  

 

Literature Review 

This section analyses different areas of scholarly research that have been conducted in the 

discipline of Fourth Industrial Revolution and the Sustainable Development Goals. Discourses 

revolving the two development plans will be explored in this section. It will then be 

contextualised with how Namibia can advance its technological use to achieve most, if not all the 

SDGs. From the onset, it is important to give the definitions of the two rhetoric of development 

that are concerned in this paper. Sustainable Development Goals (SDGs) was founded in the year 

2015, when leaders from 193 countries of the world came together to face the future. They found 

issues of the common place that can be resolved. Therefore, that shaped up the 17 Sustainable 

Development Goals, and planned to achieve these within the time frame of fifteen years. 

Equally, Fourth Industrial Revolution was founded by the Executive Chairman of the World 

Economic Forum (WEF) in the year 2016. It is a revolution that is different from other preceded 

revolutions (First, Second and Third industrial revolutions). Schwab (2016) asserts that the 

Fourth Industrial Revolution will fundamentally alter how we live and work as it is characterised 

by a range of new technologies that are fusing the physical, digital and biological world, the 

developments have huge effects on all disciplines, economies, industries, and governments and 

even challenging ideas about what it means to be a human.
31

  

This research found that existing discourses on Fourth Industrial Revolution is mainly dominated 

by academic voice and elite industry as characterised by technocratic impulse and futuristic 
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orientation, such as policy makers and elites. However, there is still no universal agreement on 

what constitutes an industrial revolution,‖
32

 each country can apply its own formula to 

implement it. 

Policy makers play an important role in the implementation of the Fourth Industrial Revolution, 

their perspective can be explored through speeches because leadership like that of presidency 

lead through speeches. The study done by Truong Minh and Nguyen, (2017) on The Fourth 

Industrial Revolution in Vietnam indicates how one of the important Vietnams government 

officials ―Prime Minister Nguyen Xuan Phuc expressed his view on Fourth Industrial Revolution 

as follows:
33

 

Overall, the speech still gives an optimistic view, affirming that Vietnam possesses the 

foundation to seize the opportunities from the ―digital revolution.‖ Specifically, the speech 

mentions that Vietnam‘s young and growing population structure is best suited to take 

advantage of the next technological revolution, as it is still in its incipient stage. It is also 

pointed out that in the context of the ―digital revolution‖, the government is fully prepared, 

with its clear focus on developing a competent ICT backbone, citing Resolution 36 of the 

Politburo on ICT Development and Implementation, and Resolutions 26 and 36a of the 

Government, which have identified becoming an ICT-competent country as a crucial focal 

point. In addition, the speech refers to some indicators of Vietnam‘s progress in ICT 

development. According to the speech, it is suggested that ICT development is associated 

with ―digital revolution‖. This point is further substantiated by the five recommendations 

for Vietnam laid out in the speech, which predominantly revolve around ICT development 

and its pertinent areas, such as e-government, information technology development, 

entrepreneurship in the high-tech sector, ―digital labor force‖, smart cities, etc. However, 

these recommendations were not detailed.  

Equally, in his 2019 State of the Nation Address speech, the Namibian current President Hage 

Geingob indicated how Namibia embraced the information era, which brings with it online 
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media and around the clock breaking news, providing information to the Namibian people thus, 

making it easier for government to account to the nation. Moreover, irrespective of the 

challenges technological revolution brings, Geingob‘s rhetoric in the 2019 SONA indicates that 

his presidency is committed to keep up with the fast pace of technology, among others, through 

the provision of e-service or E-governance to enhance the quality of public service delivery as a 

strategic priority to bring government close to the people. 

Moreover, the study done by Manda & Backhouse (2016) highlights how challenges of 

inadequate education and training can impact the full implementation of the Fourth Industrial 

Revolution, it indicates that the e-readiness (e-literacy and e-skills) influence the citizens‘ ability 

to fully participate in social and economic activities in the smart society. Low e-readiness levels 

in developing countries have been cited as a hindrance in the transformation towards smart 

societies, that would successfully respond to the challenges of skill shortage in the Fourth 

Industrial Revolution. 

Fourth Industrial Revolution requires a highly skilled workforce which unfortunately Namibia 

has been struggling to produce. The skilling and re-skilling of workers is an immediate priority 

in preparing for the Fourth Industrial Revolution. The majority of semi-skilled workers could be 

attributed by the historical disadvantaged group due to the fact that prior to independence the 

Namibian people were given an inferior education which would not give them the ability and 

capacity to contribute meaningfully to the economic development of the country. Moreover, 

previously disadvantaged groups such as women and black people have for decades, been denied 

socio-economic opportunities such as access to quality education. These effects of the social 

injustices perpetrated by the apartheid government are still being experienced two decades after 

Namibia attained independence. They are one of the major hampers for the achievement of 

SDGs and clearly limit the Fourth Industrial Revolution. 

Fourth Industrial Revolution will require the education system to prepare students with relevant 

skills that will respond to the demand of the Fourth Industrial Revolution. Therefore, educational 

institutions should review their curriculum as they will need to help students develop capacity for 

ethical reasoning, for awareness of societal and human impacts, and to be able to comprehend 

the impacts of the Fourth Industrial Revolution technologies on people, so they are trained to not 

only increase our material prosperity but also to improve our social and cultural fabric. It is 
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against this background that Namibian tertiary institutions should develop more interactive forms 

of teaching that embraces a curriculum that stresses perspectives from multiple disciplinary and 

cultural perspectives. Penprase (2018) further emphasises that it is important, especially for 

higher educations to recognise the necessity of adapting and scaling up these new Fourth 

Industrial Revolution forms of education rapidly to assure the sustainability of our environment 

and economy, as well as to sustain the relevance of higher education as a response and vital 

component of society. 

There is a clear link between the 2030 Agenda for Sustainable Development Goals and the 

Fourth Industrial Revolution. They are all shaped by rhetoric of consensus, as they both have a 

globally shared idea, that of developing a comprehensive and mutual views, on how technology 

can impact lives and how it can improve quality of life. The mandate for these plans can shape 

environmental, social and cultural experiences, empower people and deliver solutions. The 

adoption of the Sustainable Development Goals in September 2015 was one of the key moments 

in defining that agenda and building a consensus inclusive action. Furthermore, implementation 

of this plan offers a pathway to a world where poverty, inequality and conflict will not blight the 

life chances of millions of people who are currently denied the opportunity to enjoy their 

fundamental rights and freedom. Moreover, it is important to note that to implement Agenda 

2030, society needs to increase its capacity to innovate and steer change through new generations 

of researchers and practitioners who can foster multi-stakeholder co-production of knowledge 

into innovative transformation pathways.  

According to Spaiser et al (2016), the aim of SDGs is to eradicate poverty, establish 

socioeconomic inclusion and protect the environment.
34

 The three areas mentioned above are the 

pillars of SDGs. Spaiser e. al, further assert that developed countries need to remain focused on 

their social and environmental policies, while developing countries on the other hand are better 

off being focused on their economics and social policies in the short run although, environmental 

policies remain significant for sustainable development as well. On the other hand, a study done 
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by Swain and Wallentin (2017), investigated which of the underlying pillars: economic, social 

and environment had the largest causal impact on improving Sustainable Development. Their 

research provides critical evidence for the path that developing and developed countries and 

different regional country groups might take to attain SDGs. However, the question remains that 

due to the limited available resources, should developing countries focus on all three pillars to 

achieve SDGs, or are they most successful by emphasising development and growth in the 

economic and social pillar? 

Unlike the SDGs, the Millennium Development Goals (MDGs) is described to be appealing 

because they were precise and measurable (Easterly, 2015). Therefore, it is important also for the 

SDGs to be measured and monitored. Currently, each country is expected to make their own 

national or regional plans; therefore, it is pointless to define goals that cannot be quantified, 

measured and monitored.  

The rhetoric of juxtaposition was used by different scholars to critique the two development 

plans, the Fourth Industrial Revolution and Sustainable Development Goals. The scholars 

indicate that plans to achieve an integrated but sustainable infrastructure, transformation and 

technological advancement of the Fourth Industrial Revolution is the most appropriate better tool 

for implementing the goals and target of the Sustainable Development goals. 

 

Positive Potential Benefits 4IR Brings to Sustainable Development Goals 

The fact that the adoption of 4IR will happen in a well-established economy will have a positive 

effect on productivity as it will foster the economic catch up especially for developing countries 

like Namibia. Although there will be some challenges due to the shortfall of relevant skills that 

are required by the 4IR, thus, will make the adoption of these technologies to be more 

challenging. Schwab strongly argues that this age of transformation and digitalisation will bring 

about variety of opportunities for alternative development in terms of infrastructure and 

institutions. Therefore, in order for them to fit in, they will need to invest in technological 

infrastructure. Because of the increase in the production, that means creation of jobs in some 

parts of the economy such as agriculture which largely support the Namibia economy. Therefore, 

increase in production, will then offer a good chance for their productivities. Deloitte (2016) 
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discusses the effects of the two positive impacts on labor in manufacturer with two theories of 

productivity that are delivered through 4IR technologies as follow: 

1. Lowering the costs of production, therefore, reducing the price of manufactured goods. 

Since this stimulate demand for jobs in the sector. 

2. Generating new jobs in manufacturing, both within the firm through increased volumes 

of production, and outside the firm for sectors producing the new technology and 

machinery. 

It is important to note that while automation may likely displace labour, particularly low-skilled 

and repetitive task, 4IR technologies that are appropriately harnessed and disseminated should 

not weaken Africa‘s manufacturing prospects. Rather, many emerging 4IR technologies would 

enable Namibian smaller business and entrepreneurs to participate in manufacturing in ways that 

have only been unique to large, state backed enterprises and the political elite. 

Moreover, from the existing rhetoric of the Fourth Industrial Revolution, a number of positive 

development changes and transformation will be realised in the 4IR era. These changes will 

however, be enhanced by the new skills that will be needed to thrive in the Fourth Industrial 

Revolution. These skills will bring in new professionals in the labor market. These new skills are 

such as complex problem solving, critical thinking, creativity, people management, coordinating 

with others, emotional intelligence, judgment and decision making, service orientation, 

negotiation and cognitive flexibility will be required for the future occupations. This will 

advantage a number of youth and jobseekers as it will also be a positive response to the 

sustainable development goals. 

Additionally, Fourth Industrial Revolution is a digital transformation era, a key initiative that 

should steer Namibia‘s efforts to achieve its goals of economic prosperity for all and improve 

Namibia‘s competitiveness in an increasingly globalised world. As a developing nation, Namibia 

is well positioned to benefit from the agility of this development by addressing challenges like 

digital literacy in a quicker and more costs effective way. This will result in sustainable 

production, which according to the World Economic Forum (2016) is the manufacturing of 

products and creation of related services, which respond to consumer and market needs, and 

bring a better quality of life while minimising the use of natural resources and toxic materials as 
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well as the emissions of waste and pollutants so as not to jeopardise the needs of further 

generations
35

.  

 

Negative impacts and challenges 4IR brings to the achievement of SDGs 

The Fourth Industrial Revolution will impact people as it will change not only what they do but 

also who they are. It will affect their identity and all the issues associated with them such as 

individual sense of privacy, their ownership, consumption patterns, time of devoting to work and 

leisure, career development, cultivating of skills and nurture relationships.  

The Fourth Industrial Revolution is not without challenges. Potential job loses is among the most 

crucial impact of this era. Challenges might be starting at the transformation stage. One would 

not expect a full transformation overnight because adoption of 4IR technologies will require a 

fits and starts. Furthermore, the 4IR poses some threats to African industrialisation in general, 

Namibia included. The main threat is unemployment, in the context of new roles assigned to 

robotics, production forces and industrial relations acquire new content, and the socio-

humanitarian discourse includes the concepts of ―technological unemployment‖, cyber-physical 

systems, etc. The alienation of the third millennium, the revision of the status of creativity in 

professional activities is only part of the problems associated with the delegation of traditional 

human functions to technology. 

Given the fact that English is the accessed language of technology and the sole official language 

in Namibia, other local languages of vulnerable populations are often neglected when it comes to 

policy project design or in feedback and accountability mechanisms. Therefore, there is a 

growing disconnect between those who have the knowledge to make progress toward sustainable 

development goals and those who directly benefit from this progress.   

Equally, Namibia has a low level of literacy, specifically on digital literacy. Because of the low 

levels of education in Namibia the country is constrained by very limited human resource 

                                                             
35
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capacity. This would make it hard for people to shift to the digital era of the Fourth Industrial 

Revolution, since the world will be more involved with digital literacy therefore, digital skills 

will become an everyday basic skill.  

It is worth noting that when we talk about challenges of the Fourth Industrial Revolution, we 

should think of the information and communication technologies as these are the backbone of 

this revolution. This is in a sense that technocratic ideology with its pathos of innovation is at the 

center of the ideological platform of this socio-cultural shift. Therefore, Namibian people must 

embrace digital technology by improving on their basic digital literacy.  

Finally, this research concludes that in an effort to achieve goal 4 of the SDGs, ‗Quality 

Education‘ which is to ensure inclusive and equitable quality education and promote lifelong 

learning opportunities for all, Namibia can work further with other stakeholders in order to 

swiftly adopt strategies of achieving digital literacy. 

 

Conclusion  

Due to the future uncertainty, the rhetoric of the Fourth Industrial Revolution does both 

vagueness and ambiguity, as it generates mixed feelings of excitement and uncertainty of the 

future in the crucial areas of the 2030 agenda. These include job creation as well as job losses, 

while the Fourth Industrial Revolution will bring in new professionals in the labour market 

however, the opposite of this argument is also true, as many corporates will reduce their workers 

due to the replacement of artificial intelligence, and this will result in the high rate of 

unemployment. Moreover, the paper concludes that although the rhetoric of development 

surrounding the SDGs places more emphasis on rhetoric of inclusiveness, multidirectional 

communication, and reaching the world‘s least advantaged citizens, Namibia policy makers often 

disregard the very essence of human communication which is language. This easily undermines 

this important effort and thus, hindering progress toward the achievement of the SDGs. 

There will be changes in the systems of many industries due to the merging of the 4IR. 

Governance and policy making processes will heavily rely on digital technologies as well as in 
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the new forms of knowledge especially in the areas that have initiated the 4IR innovation, 

research, higher education, and local professional knowledge. 

Finally, it is important to note that these changes cannot take place overnight, they will rather 

evolve gradually. Therefore, effective approaches to design, implement and careful evaluation to 

those changes will be a necessity. Also, the rhetoric of development analysed in this paper 

concludes that due to the challenges, society might face as we approach the era of 4IR, Namibian 

government should keep up with the pace of change and should understand social and economic 

impact of technological innovation in order to be able to regulate it effectively. 
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PART THREE: AGRICULTURE IN THE CONTEXT OF THE FOURTH INDUSTRIAL 

REVOLUTION AND SDGS IN NAMIBIA 
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9. Estimating the Supply Response for Beef Cattle in the Commercial Sector of 

Namibia. 

Charmaine Karupingenua Upendura36, Sean Kennedy Kalundu37 and Gerson Kandjungu 

Kampungu38 

 

Introduction 

Agriculture in Namibia is one of the most important sectors, contributing 5.5% of the national 

gross domestic product (GDP) (van Wyk & Treurnicht, 2012). The livestock industry is of 

fundamental economic importance. In addition, van Wyk & Treurnicht (2012) demonstrated that 

about 70% of the nation‘s populace is directly or indirectly dependent on agriculture to sustain a 

living. It is of common knowledge that the meat industry plays an indispensable role in the 

agricultural sector of Namibia not only in rural stability, but also in terms of foreign income 

generation and employment creation (Common Vision of the Livestock & Meat Industry of 

Namibia, 2015).  

Due to harsh climate and landscape, commercial farmers are predominantly engaged in livestock 

farming which are free-ranging and they produce high quality meat for both national and 

international markets (Ministry of Agriculture, Water and Forestry, 2015). Livestock farming 

consists of cattle, sheep, goats and pigs and contributes 2.7% to the national GDP (van Wyk & 

Treurnicht, 2012). The meat industry of Namibia has exceedingly directed regulated strategy 

instruments, for example, Meat Industry Act (Act no 12 of 1981), Livestock Improvement Act 

(Act no 25 of 1977, amended 1983), and the Prevention of Undesirable Residues in Meat Act 

(Act 21 of 1991), that by and large are intended to accelerate value addition (Andjamba, 2017). 

Marketing institutions, such as Meat Board of Namibia, were set up to encourage the buying, 

butchering and preparing of Namibian meat and meat items (Andjamba, 2017). Beef production 

is one of the most important farming practices in Namibia (Andjamba,, 2017). Meat Board of 
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Namibia (2007) states that Namibia‘s excellent beef originates from top quality cattle. The most 

popular breeds found in the Namibian commercial farming are large Simmentaler, Brahman, 

Bonsmara, Dexter and Afrikaner, just to mention a few (Nathinge, 2011).  

The production system used in this area include pen feeding, which is comprised of weaners and 

oxen production and few farmers are involved in a calf-cow operations. The commercial sector 

normally produces beef destined for the European Union, European Free Trade Area, and United 

States of America (USA), and is valued because of the area‘s disease-free status (Andjamba, 

2017). According to the Common Vision of the Livestock and Meat Industry of Namibia (2015), 

Namibia produced approximately a combined total 85,000 tons of beef, lamb and goat per annum 

and 80% of that is exported to Southern African countries and to the European Union. 

The Meat board of Namibia (2016) reported that 150,000 weaners are exported to South Africa 

feedlots every year at 8 months; 180 - 240kg. For the most part steer and heifers are slaughtered 

between 20 and 36 months, averaging a carcass weight of 220 kilograms (Nathinge, 2011). 

Slaughter cattle amounting to 140,000 were exported from the EU abattoirs in 2012. While 

Meatco and Wetvlei slaughtered 102,980 cattle in 2012. Usually Namibia‘s cattle herd numbers 

represents for 2.3 million every year although it raised 2.9 million in 2012 (Katjiuongua, 2011). 

Of the 2.9 million cattle available in Namibia, 1,431,911 approximately belong to the south of 

the veterinary cordon fence (Anon, 2015). Beef production increased by 0.59% in quantity and 

value realised by a significant growth of 9.59% per annum (Nathinge, 2011). This low growth is 

because of the decrease in number of cattle marketed and showcased throughout the years. The 

significant growth was caused by positive meat costs and exchange rate between Namibian 

dollar and Euro (Nathinge, 2011). Amount and estimation of carcass exports to European Union 

enrolled a low development of 0.31% and high development of 7.01% per annum, individually. 

The low development possibly attributable to remains substitutes (Nathinge, 2011). Be that as it 

may, Namibia is not competitive in carcass exports to South Africa (- 3.39%) and EU (- 0.17%) 

because of Namibia weak capacity to adjust its exports to changes in the structural of the South 

African and EU market (Nathinge, 2011). 

This study examined the supply reaction of beef cattle in the commercial division of Namibia to 

economic and non-economic factors. Economic variables are characterised to incorporate real 

prices of beef cattle, while non-financial components incorporate for instance, regulations or 
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policy, technology, number of cattle marketed and precipitation. In this investigation technology 

infers the enhancements that are influencing improvements that are affecting beef production, for 

example, steers breeds being utilised for beef creation. At last, the after effects of the study was 

utilised to offer policy proposal that will enhance the beef sector in Namibia. 

 

Materials and Methods  

Data and Sources: Historical annual time series data for period 1990 to 2017 was used in this 

study. The data on domestic producer prices were obtained from the Meat Board of Namibia. 

Data on annual precipitation was obtained from Namibia Meteorological Services (NMS). Data 

for prices on beef export was obtained from Meat Corporation of Namibia (MeatCo).  

Testing for unit root: Since standard regression analysis requires that data series be stationary, 

the first step was to identify the ‗order of integration‘ of each of the supply response time series. 

Within the econometrics literature there are some forms all and informal test techniques that 

were used by various researchers but this study used ADF test. ADF test is a more formal 

empirical evidence for the unit root hypothesis which was obtained by employing the ‗standard‘ 

theory of unit root testing Dickey and Fuller (1979 and 1981).  

 

ARDL Model result based on the following model specification: The autoregressive-

distributed lag (ARDL) is an infinite lag model that is both flexible and parsimonious. Lagged 

values of the variables are important explanatory variables in most economic relationships, 

because economic behaviour in any one period is to a great extent determined by past experience 

and past patterns of behaviour. Consider an autoregressive distributed lag model of price 

expectations.  

NCMA = f (BPP, BEP, TE, I, RFAL, LEVY, M)                                                                (1)  

An example of an ARDL is as follows:  

       ∑       
 
   +  ∑       

 
      ∑    

 
      ∑       

 
      ∑      

 
    

  ∑   
 
      ∑       

 
   μ                                  (2)  
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The independent variables will be as follows:  

 α and β are coefficients parameters marginal effects  

 BPP = producer price  

 M = Mutton output (proxy for mutton price)  

 TE = time trend (proxy for technology)  

 INV = inventory (population) of beef cattle  

 BEP = export price  

 RAIN = rainfall (included because we‘re dealing with grazing animals)  

 LEVY= Levy  

 μ = error term  

The next section addresses the results obtained by using equation 2. 

 

Results and discussions 

This section discusses the results in line with the objective of the study. In order to evaluate the 

results of the regression analysis, both economic and econometric criteria were followed; 

economic criteria mainly concerned the sign up of the coefficients of the explanatory variables, 

for example whether they conform to the economic theory or not. Econometric criteria on other 

hand involved evaluating the statistical reliability of the coefficients using some statistical tests. 

Results were investigated under the following headings; 

1. The influence of major factors such as prices on the supply for beef cattle in the 

commercial sector in Namibia. 

2. The responsiveness of the Namibian commercial beef farmers to non-economic factors 

such as rainfall, technology and number of cattle marketed. 

3. How will the country be able to supply sufficient beef products to the traditional markets 

with the addition of the newly established markets? 
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Model results based on equation 2  

Similar results were also obtained by Ogundeji, Jooste, and Oyewumi, (2011) in South Africa. 

The possible reason why the producer price is not significant is due to the inability of cattle 

producers to increase throughput as a result of the biological process that characterise animal 

production. Without trend, all the rainfall variable were significant, and with trend only the 

lagged rainfall (-2), but rainfall, lagged rainfall (-1), lagged rainfall (-2) carries a negative sign. 

This indicates that good rainfall results in lower throughput (marketing of animals) for 

slaughtering, probably due to expectation that rainfall will result in better veldt conditions and 

hence farmers holding back on cattle. Several studies such as Gosalamang (2010), von Bach et 

al., (1998) also found similar results. 

Table 1: ARDL Model-without trend results 

Variable  Parameter Estimate Standard Error P-value 

NCMA(-1) -0.112852 0.273987 0.6877** 

LEVY 0.006548 0.016326 0.6954** 

LEVY(-1) -0.057844 0.023505 0.0300* 

BPP -0.211574 0.103485 0.0635** 

BPP(-1) 0.116564 0.148774 0.4485** 

BPP(-2) -0.292116 0.166823 0.1054** 

BPP(-3) 0.673144 0.156802 0.0010* 

BEP -0.027399 0.040485 0.5114** 

RFAL -0.355726 0.155875 0.0415* 

RFAL(-1) -0.487155 0.148692 0.0066* 

RFAL(-2) 0.383364 0.148692 0.0244* 

RFAL(-3) -0.089877 0.082283 0.2962** 

Constant  4.594686 1.862491 0.0297* 

R
2
 0.713842 F-statistics 2.494573 

D-W 2.422783 Mean Dependent v. 3.344800 

(*) indicates variables that are significant at 5% and (**) indicates variables that are 

significant at 10%.  

Source: Author‟s Model results, 2018 
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The adequacy and efficiency of the model 

From table 1 it can be noted that the p-value for the F-statistics in our regression is 0.02495 

(P0.02) without trend and 0.02576 with trend (P0.02), so we are 98% confident that at least one 

of the slopes is significantly different from zero. The null hypothesis that says all slopes are 

equal to zero is rejected. The coefficient of determination (R
2
)

 
for the equation with trend yields 

the value of 0.75. While the equation without trend, yield an adjusted R
2
 of 0.71. This means that 

75% and 71% respectively of the dependent variable (number of cattle marketed) can be 

predicted based on changes in the values of the explanatory variable.  

Model validation  

To ensure the model was correctly specified and that it performs well to forecast values within 

the sample. A test on the residual was done and passed test. Furthermore, serial correlation and 

heteroskedasticity were conducted and to validate that model has efficient forecasting capability, 

the Root Mean Square Error (RMSE), Mean Absolute Error (MAE) and Mean Abs. Percent 

Error (MAPE) and all showed acceptable (0.391972, 0.290777 and 9.033710) small errors. 

Supply Elasticities  

The responsiveness of the Namibian commercial beef farmers to non-economic factors such as 

rainfall, technology and number of cattle marketed is illustrated in table 2. 

Table 2: Supply elasticities equation  

Variable  Elasticities 

NCMA(-1) -0.010 

LEVY 0.000 

LEVY(-1) -0.002 

BPP -0.015 

BPP(-1) 0.003 

BPP (-2) -0.007 

BPP (-3) 0.042 

BEP 0.000 
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RFAL -0.097 

RFAL(-1) -0.087 

RFAL(-2) -0.137 

RFAL(-3) -0.010 

Source: Model results, 2018. 

In table 2 above, price elasticity of supply showed a low with -0.015, its‘ less than 1, hence it‘s 

inelastic. These results conform to those of Gosalamang (2010).This implies that, with 

technology when most or all of the factors that influence supply have not changed, the 

commercial beef farmers in Namibia are insensitive to producer prices. Based on the analysis of 

the elasticities a 1% increase in the producer price of beef would lead to a 1.5% decrease, 

respectively in the number of cattle marketed, that is, when other independent variables are held 

constant at their sample mean. In Namibia cattle supply in the commercial sector seems to be 

insensitive to variations in the following factors; rainfall, beef producer prices, beef export price, 

lagged levy, and lagged number of cattle marketed. Reasons for negative sign of rainfall, is that 

farmers tend to market fewer cattle to rebuild their herds, which have been depleted during 

drought, a regular phenomenon in Namibia. This conforms the high rate of responsiveness of 

beef production to climatic factors (for example, rainfall in this case), beef production is 

responsive positively to beef export prices; the reasons already been explained. Finally cattle 

supply in the commercial sector had some positive and negative relationships indication of its 

responsiveness. There was a positive relationship between the number of cattle marketed and 

current levy, beef producer price (-1), beef producer price (-3) and rainfall (-3), beef producer 

price (-1), beef export price respectively and all the other variable had a negative relationship 

with the number of cattle marketed.  

Table 3: Scenario Analysis on the Potential Economic Benefit Weaners to Oxen 

Cattle Option Number (Head 

) 

Value per 

head(N$) 

Total Value  

(N$ 000) 

Additional 

Value 

(N$ 000) 

Weaners  50,000 3,642 1,821,00   

150,250  Oxen 50,000 6,647 332,350  

Weaners  80,000 3,642 291,360   



110 
 

Oxen  80,000 6,647 531,760  240,400  

Weaners  100,000 3,642 364,200   

300,500  Oxen  100,000 6,647 664,700  

Weaners  200,000 3,642 728,400   

601,000  Oxen  200,000 6,647 1,329,400  

Source: Authors calculations, 2018 

As seen in table 3 above, it shows how Namibian commercial farmers are profitable when 

majoring in weaners or ox production. In 2014, the Namibian government through the Ministry 

of Finance (MoF) gazetted a levy advocating for the introduction of a value addition requirement 

in the domestic market (Kalundu & Meyer, 2017). The requirement states that all market-ready 

beef cattle should be slaughtered and processed domestically and exported as beef cuts. Under 

the same requirements, if a producer exports a beef cow or ox at live weight of 450 kilograms 

and more, 30 percent is levied on the selling price and a form of tax is forwarded to the Ministry 

of Finance (Kalundu and Meyer, (2017), a policy seen to encourage more domestic slaughter 

facilities. However, this requirement has implications on the supply of beef cattle to local 

abattoirs, where domestic prices for live cattle are observed to be low compared with prices 

prevailing in South African cattle market. Another setback which is not included in Table 3 is 

that for the beef cattle farmers in Namibia are the cost implications of rearing weaners to the 

required average slaughter weight of 450 kilograms. In addition, the current government 

introduced policies and regulations that prohibits animal movement from the North-VCF to the 

South-VCF, but cut beef cattle producers South-VCF can sell their cattle stock and move cattle 

North-VCF. Government should also be able to come up with new policies, that will allow 

farmers in the North-VCF to sell their cattle for slaughter at the EU and SA approved abattoirs, 

such as quarantine measures and strong control measures on diseases of economic importance 

such as FMD. 

 

Conclusion and Recommendations 

This study was aimed at examining the supply response of beef farmers in Namibia to economic 

and non-economic factors. The model postulates that supply adjusts by some constant fraction of 

the difference between the previous and the desired supply. The findings of the study indicate 
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that indeed farmers in the commercial sector of Namibia do respond to variations in both 

economic and non-economic factors. The findings revealed in table 3 that farmers respond 

negatively to price incentives (beef producer price), rainfall and levy but positively to shocks in 

other variables (lagged number of cattle marketed and beef export price). In summary, these 

factors are inelastic which means that beef farmers in commercial areas of Namibia respond just 

a little to variations in both economic and non-economic factors. The primary objective of this 

paper was to determine whether beef farmers in the commercial sector of Namibia do respond to 

price incentives. Indeed they do. This result perhaps implies that cattle supply in Namibia is 

inelastic to variations in cattle producer prices. This is a good observation since we can now 

recommend price decrease as a way of improving beef cattle supply since farmers respond 

negatively to price changes. On the other hand, elasticity estimates of rainfall, lagged number of 

cattle marketed, beef export price inventory, and lagged levy were found to be less than unitary, 

an indication that cattle supply is inelastic to these factors. One other important point to note is 

that all of the variables are inversely correlated with number of cattle marketed. This simply 

implies that when the variables increases number of cattle marketed decrease. Based on the 

results of this study we can now reject both hypothesis 1 and 2, and conclude that indeed 

Namibia commercial beef farmers are responsive to both economic and non-economic factors. 

The paper recommends that with sufficient data future study should include other variables that 

were not included in the current paper and use a more robust parsimony model.  
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10. The Role of Agricultural Extension Officers in Preparing Farmers for the 4th 

Industrial Revolution.  

Gerson K. Kampungu39, Joel N. Muzanima40 
 
and Anthony A. Adeyanju41 

 

Introduction  

The economic and technological changes over the last centuries represent three major industrial 

revolutions: (1) mechanical production in the late 18
th
 century; (2) mass industrial production in 

the 19
th
 century, and (3) personal computers and internet in the 1960s (Frey & Osborne, 2013). 

Current changes in the world of work are frequently depicted as the Fourth Industrial Revolution 

(4IR), or industry 4.0 characterised by key technologies, such as genetic engineering, artificial 

intelligence, cloud computing, nanotechnology, biotechnology, internet of things (IoT) and 3D 

printing, all having a strong impact on the inputs and outputs of industrial production but also on 

social relations and how people relate to production and its results (Prisecaru, 2016; Schwab, 

2017; Hirschi, 2018). 

Brynjolfsson and McAfee (2014), as cited in  Prisecaru (2016), call this the second machine age, 

and argued that the key difference from previous industrial revolutions is that current technology 

is no longer targeted at replacing physical labour and supporting humans in doing their work, but 

rather at replacing cognitive work and human workers altogether. Proponents of this view have 

stressed that technological progress is advancing with exponential speed and that we are 

currently just at the beginning of fundamental changes and technological breakthroughs that are 

yet to occur in the next few decades (Ford, 2015; Brynjolfsson & McAfee as cited in Prisecaru, 

2016).  

One very prominent fear evolving from these envisioned changes is that automation and robots 

will gradually take over much of the work currently performed by humans (Ford, 2015). 
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This revolution, in agriculture represents a great opportunity to consider the variability and 

uncertainties that involve the agro-food production chain (Van Rijswijk & Frewer, 2012; 

Deichmann, Goyal & Mishra, 2016; Ozdogan, Gacar & Aktas, 2017; Weersink, Fraser, Pannell, 

Duncan & Rotz, 2018; Zambon et al., 2019). Factories become smarter, more efficient, safer, and 

more environmentally sustainable, due to the combination and integration of production 

technologies and devices, information and communication systems, data and services in network 

infrastructures (Deichmann et al., 2016; Strozzi, Colicchia, Creazza, & Noè, 2017; Adnan, 

Nordin, Rahman & Noor, 2018). A farmer should be able to adapt autonomously and in real-time 

to these changes in order to remain competitive on the market (Wang, Wan, Zhang, Li & Zhang, 

2016; Wolfert, Ge, Verdouw, & Bogaardt, 2017; Weersink et al., 2018; Zambon et al., 2019). 

One of the primary needs to be met is a constant communication between market and production, 

and within the business itself (Wang et al., 2016; Ozdogan et al., 2017; Strozzi et al., 2017; 

Adnan et al., 2018; O‘Grady & O‘Hare, 2017, as cited in Zambon et al., 2019). However, this 

task can only be effectively executed by extension officers (change agents).  An extension officer 

should therefore be an insider with necessary expertise to support farmers in preparing for this 

Industrial Revolution. 

In discussions with groups of several communal farmers one common experience shared is the 

frustration of attending a meeting with an interesting agenda and then finding that nothing 

spoken in the meeting makes sense. Their ears hear the words, most of which are familiar, but no 

meaning goes in. Here, is a closely related example of the kind of sentence a communal farmer 

may hear from a change agent.  

Today, the use of digital technologies in agriculture such as smartphones, tablets, in-field 

sensors, drones and satellites are widespread, and provide a range of farming solutions such as 

remote measurement of soil conditions, better water management and livestock and crop 

monitoring (University of Stellenbosch Business School, 2017 p.8). 

What does this sentence mean to an ‗illiterate‘ rural farmer and how is it related to farming 

discourse? What does smartphone, tablet, infield sensor, drone and satellite have to do with 

livestock and crop production (farming)? In fact, some farmers don‘t even know what those 

items are (perhaps smartphone).  Yet that sentence makes immediate sense to exposed educated 

farmers. It is not so much a lack of knowledge of specific items of information that holds them 
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back, as a sense of the general context from which they might launch an effort to comprehend 

what is being said (Northedge, 2003). In conventional life, the flow of events around us gives 

enough of a frame of reference to enable us to comprehend instantaneously most of what is said. 

However, farming discourses work with propositional meanings of a decontextualised and 

abstract nature. Propositional meanings depend on rules and structures and on the frame of 

reference supplied by implicit questions and purposes shared within the knowledge community 

(Bruner, 1996; Northedge, 2003). Northedge (2003) further adds that propositional meanings 

offer great power of generalisation and prediction, but they are harder for the mind to work with 

than direct contextual meanings. This is because the thinker must muddle through with holding 

the frame of reference in unison as pursuing a line of analysis. For instance, to follow the 

meaning of U.S.B (2017) sentence, the farmer has to keep in mind that the agent is talking 

broadly about the efficiency and effectiveness of agriculture in the 4IR for communal farmers; 

however this frame of reference is even more perplexing to grasp than the substance of what is 

said in a particular utterance. 

If farmers (the target group) are unable to make such a sentence meaningful, due to lack of 

appropriate frames of reference within their repertoires, how can they acquire the necessary 

framing technologies of the 4IR? Unfortunately, the primary means is to participate in the very 

meeting or discourse that they are unable to make sense of. This is a classic dilemma for 

communal farmers. They find themselves ‗locked out‘ – unable to make sense of utterances they 

come across as they cannot place them within the implicit frames of reference, but equally 

unable to make progress with internalising these frames of reference because they cannot engage 

with the utterances through which the frames are made manifest (Northedge, 2003). This is why 

farmers need change agents that have expertise of the subject matter to simplify such sentences 

in a lay man‘s comprehensive language. The change agent, as a speaker of the specialist 

discourse, is able to ‗lend‘ farmers the capacity to frame meanings they cannot yet produce 

independently. This is the first of the four key roles the change agents can play in enabling 

farmers to engage in the 4IR. 

The second key role change agents can play is lending the capacity to farmers to frame specialist 

meanings. In concurrence with Northedge (2003), conversation indeed depends on our 

extraordinarily subtle ability to share frames of reference. We apprehend ‗what‘ is being said to 
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the extent that we are able to discern what it is being said ‗about‘. In run-of-the-mill conversation 

when the frame of reference shifts in the middle of a speaker‘s utterance, we are generally able to 

follow the shift naturally. As another person takes a turn, the frame of reference will tend to shift 

again, and again we trail. Hence, conversation becomes an extremely flexible way of 

constructing meaning jointly with others. This aptitude to frame and produce meaning together 

with others is otherwise known as ―inter-subjectivity‖—the human ability to understand the 

minds of others‘ (Bruner, 1996). Change agents should be able to lend farmers the capacity to 

frame the meanings of a specialist discourse by opening up ‗conversations‘ with them and 

sharing in a flow of meaning. As farmers join with the change agent in sharing meaning they also 

share something of the frame of reference that sustains it. They come to experience how the 

framing works, and what kind of framing it is. While they may not be able to reconstruct the 

framing very effectively in their own thoughts in the absence of a change agent, they will have 

enhanced their ability to share meanings with others on the same topic. It is through repeatedly 

sharing in meaning making with speakers of the specialist discourse that farmers come to 

internalise the frames of reference which were farfetched to them initially. How then can this 

sharing of meanings be achieved in practice? 

This leads to the third key role change agents has to play – coaching farmers in speaking the 4
th

 

Industrial Revolution language, which can be done through constructing conditions of inter-

subjectivity. In a communication act, the change agent‘s first task is to initiate a state of inter-

subjectivity with the farmers. At the simplest level this means seizing their attention by 

establishing a common focus for some shared meaning construction. Taking the figure below for 

an example from Zambon et al. (2019). 
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Figure 1. From Industrial Revolution 1.0 to 4.0. Source: Zambon et al., 2019. 

The sketch will immediately create a compelling frame of reference, before the change agent 

utters any explaining word. This eventually builds up a more elaborative frame of reference, 

which farmers can easily share with the change agent and others without any knowledge of 

specialist technology discourses. By so doing, the farmers are enabled to construct their own 

knowledge from the sketch and personal/societal experience (social constructivism) rather than 

the change agent bombarding them as the know-it-all (behaviourism). After having listened from 

and jotted down what farmers shared, the change agent can then substantiate their views with a 

simplified 4IR concept. 

For instance, the agent may explain the succession of industrial revolutions, beginning from the 

first revolution which began around 1780 with the introduction of mechanical production plants 

powered by liquid water or steam. Followed by the Second Industrial Revolution (around 1900) 

,which began the era of mass production as it was the period in which the first mechanical 

assembly line powered by electricity was built. Then, the Third Industrial Revolution (in the late 

1960s) when the first programmable logic controller (PLC) was built. From that moment on, it 

was possible to automate production using electronics and information technology (IT) (Strozzi 

et al., 2017). Finally, the current revolution (the Fourth Industrial Revolution), which is a 

―collective‖ term that brings together technologies and typical concepts of the ―value chain‖ (Lu, 

2017). This industrial revolution connects machines, work, and systems in general through 

intelligent networks (as the Internet of things) created along the entire value chain, which can 
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control themselves autonomously and each other (Lasi, Fettke, Kemper, Feld & Hoffmann, 2014; 

Xu, 2012; Hofmann & Rüsch, 2017). 

Based on these premises, the sketch is linked to the Internet of Things (IoT) concept. In industry, 

as also in agriculture, the IoT combines the concepts of ―Internet‖ and ―things‖, which can be 

explained through such key features of the IoT as: interconnectivity, object-related services, 

heterogeneity (due to varied devices in the IoT), dynamic changes (since device status can 

change with dynamism), and high scalability (Zambon et al., 2019:3). The table below (sourced 

from Zambon et al., 2019) can as well be used for illustration purposes. 

 

Table 1. Key features of the IoT 

Interconnectivity 

 

Everything can be interconnected with global information and 

communication infrastructure. 

Object-related services 

 

The IoT can provide object-related services, within the limits defined 

by objects such as privacy protection and semantic consistency 

between physical and associated virtual objects. 

Heterogeneity 

 

Devices in the IoT are heterogeneous as they are based on different 

hardware platforms and networks. They can interact with other 

devices or service platforms across different networks. 

Dynamic changes 

 

Device status can change dynamically, such as connection and/or 

disconnection, as well as the context in which devices operate, 

including location, speed, quantity of product, etc. The device‘s status 

can also change dynamically. The number of devices can also change 

dynamically. 

High scalability 

 

The number of devices that need to be managed and that 

communicate with each other can be extremely large. 

Source: Zambon et al., 2019. 

Moreover, the understanding of the drivers and associated megatrends impacting on agriculture 

as summarised by U.S.B (2017) cannot be overlooked 
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Table 2: Drivers and associated megatrends impacting on agriculture 

Driver  Megatrend  Description  Examples relating to 

agriculture  

Technology  Disruptive 

technology 

developments  

Multiple technology megatrends 

cited by numerous trend 

observers, e.g.:  

 Ubiquitous connectivity, 

Internet of Things  

 Materials (e.g. smart, nano, 

bio etc.)  

 Customisation, 

personalisation, localisation  

 Data-driven technologies  

 Information security and data 

protection  

 Virtual world  

 Artificial intelligence and 

Robotics  

 Genomics  

 Personalised medicine – Etc.  

 

 

 Farm management 

software  

 Precision agriculture and 

predictive data analytics  

 Sensors that help farmers 

to collect data and 

monitor crop health, 

weather and soil quality  

 Software and hardware 

aimed at better 

understanding livestock, 

from breeding patterns to 

genomics  

 Robotics and drones  

 Smart irrigation  

 Technological platforms 

that connect farmers 

directly to suppliers or 

consumers without any 

middlemen  

 New technologies trigger 

higher yield and cost 

reductions 

Source: U.S.B (2017) 
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Noticeably, this driver and megatrends, subsequently aims to address a fundamental human need 

– access to nutritious, healthy food, and how it can be sustainably secured for everyone. 

However, tackling hunger cannot be addressed solely by increasing food production. Well-

operating markets, increased returns for smallholder farmers, identical access to technologies and 

land, and surplus investments all play a role in creating a vibrant and productive agricultural 

sector that enhances food security (Nations, 2017). 

That being said, numerous opportunities exist in terms of the application of technology in pursuit 

of improving efficiencies in agricultural production – technology in this context implying the 

systematic application of (exact) scientific knowledge for practical purposes. Examples of 

technologies holding promise for the future of agriculture include smartphones, tablets, in-field 

sensors, drones, satellites, 3D & 4D printing, robotics, bioinformatics,  renewable energy, 

aquaculture, vertical agriculture, transport technology and weather modification. 

Modern agricultural equipment provide a range of different options for collecting and analysing 

process data, but not everyone that has digital agricultural equipment, is aware of its benefits or 

trusts it sufficiently to use it. However, the potentials of digitisation and using data for 

agriculture are generally recognised. Currently, digital technologies can help farmers to meet 

these requirements and optimise their processes at the same time. Nonetheless there are several 

obstacles to overawe before these opportunities can be exploited (365FarmNet, 2017), i.e.: 

The majority of agricultural equipment currently in use is analogue, i.e. not equipped with digital 

technology and not networked. 

 Farmers wanting to use new technologies need to upgrade their tech-competence. 

 Telecommunication infrastructures are inadequate in rural areas. 

 Data protection and data sovereignty must be ensured. 

 Once collected, data has to be organised and analysed as ―big data‖. 

 Standalone solutions should be avoided. 

Conversely, technological solutions to overcome these challenges already exist, such as 

Bluetooth ―beacons‖, GPS and RFID systems combined with software, standardisation and 

interoperability mean legacy machinery can now be digitised. Known as partial digitisation, this 

is a realistic potential way into 4IR for many farmers (365FarmNet, 2017). 
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This type of inter-subjectivity, interconnectivity and engagement (perhaps coupled with a few 

activities) will shift farmers from the technology to the application of this technology to 

farming/agriculture and as such opens up various agricultural aspects needing technological 

advances to be explored. At this point the farmers have internalised an adequate frame of 

reference to tackle the sentence referred to above. They are ready to engage in inter-subjectivity 

with 4IR, not because they have had words such as drones, technology or tablets explained to 

them, but because the general concerns of the 4IR are now active in their thoughts. 

The practical application of valuable knowledge to farmers, to improve all aspects of life of the 

rural people is vital in agricultural extension. Extension work is based upon certain basic 

universal principles which are particularly relevant to extension work. These universal principles 

may be defined as guidelines for the conduct of extension work and these principles are the 

bedrock upon which extension service rests. Having said that, this leads to the fourth key role, 

which is having an in depth understanding of the universal ethical principles for an extension 

officer.  Such principles include, but not limited to, the following: 

People-centred: in the sense that extension should be centred on the needs and interests of the 

people which are closely related to improving their livelihood through increasing farm 

production and their physical environment (Worth, 2006). Livelihoods reflect the choices people 

make given their unique circumstances. Understanding how people sustain their lives and the 

choices they make (Obibuaku, 1983; De Satge´ et al., 2002; Worth, 2006). It is therefore 

imperative to conceptualise the basic needs of the people in the rural set up since the needs and 

interests of people vary from one set of people to the other due to cultural differences. Most of 

these needs can either be physical or abstract needs that need to be met. Physical needs could be 

clean water, food, and clothing whilst abstract needs could be happiness, reliance and human 

dignity. Human dignity is recognised by giving people recognition which is enhanced when 

people become self-reliant, self-sufficient and capable of organising themselves. Extension can 

therefore only function if these variables are put into consideration (De Satge´ et al., 2002; 

Worth, 2006).  

It is also worth noting that extension workers must gain the confidence of their audience. This is 

so because farmers are said to be fatalistic as well as conservative in their attitudes, wary not to 

read on unsure grounds and are unlikely to take action without conviction. This is why it is 
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necessary that the extension worker should gain their confidence (Obibuaku, 1983). Unless they 

are sure of the ability and skill of an extension worker, they will not be persuaded to accept his or 

hers‘ recommendations. In fact, it is worse if the extension worker is young and has had no or 

little farm experience. In that case, it behoves the extension worker to start with one or two 

programmes that are likely to succeed and must work on them until eventual success. 

The principle of co-operative work: must be pursued to logical conclusion. This is so because 

working with people, using participatory methods to analyse their livelihoods rather than 

extracting information at a distance is central and the best programmes are those determined by 

the local people and extension staff working together (Obibuaku, 1983 & De Satge´ et al., 2002). 

The community should be mobilised fully to become part of the decision making and planning. 

Only through participation can a solid, local based knowledge be used for development. Local 

environmental knowledge and experience is very important in development. People should 

participate in their own development for the sustainability of it. If communities are not the main 

role players then something is wrong with the planning. Planning of programmes with the people 

is an imperative part of extension teaching. People understand a programme better and are more 

likely to support it if they participate in its conception.  

Furthermore, planning is a learning process. By taking part in programme planning, people learn 

to work together. Decisions that are collectively made are stronger and are more acceptable than 

the decisions that are passed and imposed on them from the outside. Rural people tend to be 

ethnocentric until they see the benefit of such a change and there is no better way of helping 

them than by involving them in planning for change. Good extension work is thus directed 

towards assisting rural families to work out their own problems rather than giving them ready-

made solutions.  

Holistic: meaning people do not live ‗discretely defined‘ lives. They live within complex 

systems involving multiple strategies for living and are usually integrated parts of larger socio-

economic systems outside their individual or family lives. Taking cognisance of these systems is 

vital to the extension worker (Ashley and Carney, 1999). Extension workers should therefore 

work with all members of the family. The family should be considered as a working unit in the 

home and in the field. Religion, race or political interests should be avoided in working with 
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rural people; extension worker should treat them as rational adults who are capable of making 

their own decisions (Obibuaku, 1983). 

The use of various teaching techniques: in this case, a teaching technique can be considered in 

teaching a segregated learning unit. This is equally based on the principle of diversity in the 

spice of life and that no one technique will help to bring out desirable changes in people. No 

teaching technique therefore is an island. The effect of this principle is that, the more the variety 

of ways a topic is presented and practised, the quicker the people tend to grasp the subject matter 

(Fulton et al., 2003). 

Extension workers should take advantage of any existing local leaders or groups to involve the 

people in extension programmes. The selection and training of local leaders or groups will 

enable them to help carry out extension work essential to the success of the programme. Rural 

people tend to listen more to the local leaders than the extension workers since they are power 

brokers and the inability of the extension agents to work with them makes the success of the 

programmes practically impossible. This principle must be strictly adhered to if innovation is to 

be well adopted by the local people for the fact that it is the existence of these local leaders that 

makes it possible for extension agents to spread services over a wide area (Obibuaku, 1983; 

Hamilton, 1995 & Fulton et al., 2003). 

The principle of professionalism should be followed. It therefore behoves extension workers to 

work with extension professionals who can sell their programmes to their clientele. Credibility is 

therefore essential here. It should provide continuous opportunity, additional training and 

professional improvement for its staff (Duvel, 2000 &Fulton et al., 2003). 

Patience in waiting for results: learning is a gradual process and thus results must not be 

expected too soon. Evidence from several researches has shown that learners must be exposed to 

new ideas over a period of time and in variety of ways before they begin to respond to them. The 

rural people must not be rushed as they do not learn at the same rate (Duvel, 2000 & Fulton et 

al., 2003). This basic principle must be borne in mind when basic things are expected from the 

rural people and consider adoption rate as a gradual process. Patience is a virtue an extension 

worker should possess more specially when working with adults. Adults have had years of varied 

experience, set beliefs and habits, hence they tend to adopt changes very slowly. However, since 
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progress is anchored on changes, many of these have to be changed in order for progress to 

occur. The extension worker should therefore use all available strategies in taking care of these 

beliefs and habits patiently. 

Last but not least, extension programmes should be based on facts and knowledge. This universal 

basic principle can be attained through the process of working closely with the researchers and 

the farmers. Therefore, extension in this regard will be seen as an intermediary or a link between 

researchers and farmers. However, to achieve this principle, extension workers should 

understand that extension is not a one-way process in which the extension agent simply transfers 

knowledge and ideas to farmers and their families, but a process comprising the flow of 

information from farmers to extension and research workers. Extension should be prepared to 

receive farmers' ideas, suggestions or advice, as well as to share them. This two-way flow of 

ideas can occur at three varied stages. Firstly, the extension agent should be in regular contact 

with the farmers when the problem is being defined to help research workers to understand the 

farming problems of the area and the constraints under which farmers have to work. It is even 

much better if the extension worker can bring researchers into direct contact with farmers so as 

to ensure that research recommendations are relevant to farmers' needs. Secondly, when 

recommendations are being tested in the field, a new farm practice or crop variety might yield 

good results at a research station but not do so well on a farmer's field. Trials on farmers' fields 

are an opportunity to examine research recommendations and provide feedback for research 

staff. Thirdly, when farmers put recommendations into practice, sometimes farmers encounter 

problems with a recommendation which the research station failed to note with feedback the 

recommendations can be amended accordingly.  

 

Conclusion 

This paper has attempted to show the role of agricultural extension officers in preparing farmers 

for the 4
th

 Industrial Revolution (4IR). In doing so, the paper has shown the need for the 

extension officer to shift from teacher-centred (change agent-centred) knowledge delivering 

approach (behaviourism approach) to farmer-centred approach of underplaying the significance 

of the teachers‘ (change agents‘) specialist knowledge and skills. In identifying the relevant 
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specialist discourse and its associated discourse community as the source of knowledge, this 

model of communicating 4IR technologies give the extension officer‘s academic expertise a 

central place in the teaching/learning process, whilst also recognising that teaching must begin 

where farmers are. By harnessing the ability for inter-subjectivity, extension officers can 

temporarily lend farmers the capacity to frame meanings they lack the experience to frame for 

themselves. Secondly, designing well planned conventions into unfamiliar expansive terrain 

extension officers can help farmers to accumulate a working knowledge of the characteristics of 

the discourse discussed in the meeting, so that they can make their way around it for themselves. 

Thirdly, through channels of communication, extension officers can coach farmers in speaking 

the 4
th

 Industrial Revolution language, so that they can competently understand and adequately 

prepare to adopt the 4
th

 Industrial Revolution. Fourthly, an in depth understanding of the 

universal ethical principles for an extension officer is imperative, so as to enhance the farmers‘ 

preparation and adaptation of the 4
th
 Industrial Revolution.  
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11. An Analysis of Purchasing Branded-Locally Produced Agricultural Products in 

Windhoek, Khomas Region.  

Leena Etuna Ndawanapo Iipumbu42, Joel Ndeshipanda Muzanima43 and Gerson 

Kandjungu Kampungu44 

 

Introduction 

The agriculture and forestry sector contributed on average 4.26% to the country‘s gross domestic 

product (GDP) over the last ten years (Bank of Namibia (BON), 2017). According to the 5
th

 

National Development Plan (NDP5) of Namibia, agriculture remains a strategic sector as it 

supports beyond 70% of the Namibian population and employs almost a third of the working 

force. The significance of the sector in addressing food security and livelihood is recognised. The 

constant drought and regular outbreaks of animal diseases have negatively impacted the growth 

of the sector during the 4
th

 National Development Plan (NDP4) period, contracting it by an 

average 2.2% per year. Nevertheless, sustained efforts have continued to move the country from 

an exporter of live animals to an exporter of value-added agricultural goods (National Planning 

Commission [NPC], 2016 p.20). 

Ministry of Industrialisation, Trade and Small and Medium Enterprises Development 

(MITSMED) through Namibia Trade Forum (NTF) implemented a Retail Charter in 2016. This 

Charter creates a framework for retailers to open a shelf space for local producers and mandates 

Team Namibia to promote the consumption of locally produced goods and services (NTF, 2016). 

Nonetheless, there is a perception that classifies domestic products as more expensive compared 

to the imported agricultural products. The perception exists because of the high costs of 

production involved in producing these commodities. However, Namibia does not have a 

comparative advantage as it does not produce enough to compete with outside producers. 

                                                             
42 Leena Etuna Ndawanapo Iipumbu is from the Department of Agricultural Economics, Faculty of Agriculture 
and Natural Resources, University of Namibia 
43

 Joel Ndeshipanda Muzanima is from the Department of Agricultural Economics, Faculty of Agriculture and 
Natural Resources, University of Namibia 
44

 Gerson Kandjungu is from the Department of Agricultural Economics, Faculty of Agriculture and Natural 
Resources, University of Namibia 



131 
 

Namibia Agronomic Board (NAB), 2018) statistics shows that the local production of potatoes 

and tomatoes in Namibia in tons is recorded to be 8500 and 2572 respectively on average of 

three years (2015/16, 2016/17, 2017/18). The value however is N$ 47 332 583.99 for potatoes 

and N$ 21 668 623.90 for tomatoes for the same period of time.  

According to Shubhangi (2017) there is an increase in demand for labeled products as consumers 

believe that known branded products have better quality or more attributes than unbranded 

products. To that, Shukla (2012), alludes that consumer oriented production systems have 

become significant in the agribusiness sector. Therefore, there is a change concerning the need 

for differentiation (through branding) which has occurred in the perception of companies, 

producers, distribution channels and other players involved in the production of agribusiness 

commodities. 

Agricultural commodities are important for development. It is reported that commodity products 

such as sugar, coffee or beef contribute to over half of total employment and more than a quarter 

of GDP in developing countries, where over 1 billion farmers receive at least part of their income 

from them (Docherty, 2012). As a consequence, a better understanding of specific factors 

influencing purchase of selected agricultural products in Namibia is crucial to effectively prepare 

policies, development strategies, programmes and models aimed at supporting and promoting the 

buying of local products.  

Given the prominence of the topic the main objective of this study is to provide an understanding 

of brand awareness among consumers, major sources of brand awareness, attitude of consumers 

towards branded agricultural commodities and most of all identifying factors influencing 

purchase of selected products in Windhoek. Purchasing branded agricultural commodities 

(potatoes, tomatoes, and fresh milk) is a crucial topic for the current times in Namibia.  

 

Methodology 

Various parameters to analyse the attitude of consumers and factors influencing the purchase of 

branded commodity food products were developed based on previous research studies 

specifically to the bench marked study of Kathuria and Gill (2013). 
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Study area and research design 

The study was carried out in Windhoek at the four selected shops; Pick ‗n Pay at B1 City, 

Shoprite Katutura, Checkers Klein Windhoek and Spar at Maerua Mall. A mixed method 

research design was used in which both quantitative and qualitative techniques were applied in 

data collection. This technique was more appropriate as the study looked at the opinions, ideas, 

attitudes, behaviors, and social contexts of the respondents. 

 

Sampling method and size 

A convenient and purposive sampling method also known as judgmental sampling procedure 

was used for the study. Convenient sampling was used because the respondents were those 

customers (200 customers) that visit the aforesaid shops. Convenience sampling is a form of 

nonprobability sampling where members of the target population that meet certain practical 

criteria, such as easy accessibility, availability at a given time, geographical proximity or the 

willingness to participate are included for the purpose of the study (Etikan, Musa & Alkassim, 

2016; Crossman, 2018). A purposive sample, on the other hand, is a nonprobability sample that 

is selected based on characteristics of a population and the objective of the study. Hence, 

purposive method was used in selecting the four (4) shops. 

 

Research instruments and procedures 

A semi-structured questionnaire was used as a tool to collect data for the study. The 

questionnaire had both open and close ended questions relating to the objectives of the study. 

Data was collected during July/August 2018. The researcher interviewed the customers that 

came to the selected shops and asked them to answer the questionnaires. 
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Data analysis and research ethics 

The data collected was coded by assigning a numerical value in order to facilitate easier 

workability on the SPSSx program version 21. The Microsoft Office Excel 2010 software 

package was used to capture the coded data. Descriptive statistics was generated including 

frequencies, cross tabulation, means and standard deviation. Statistical significance level of 

P<0.05 was chosen for relevant statistical test of inference. The data collected was confidential; 

the names of the respondents were not required. Before the survey was carried out, permission 

was obtained from the shop managers/owners. 

 

Results and Discussion  

Socio-demographic characteristics of respondents 

The respondents‘ socio-economic and demographic characteristics were analysed as presented in 

Table 1. The table shows that 104 females and 96 males were interviewed, for employment 

status, 25 respondents did not answer, 106 were employed, 19 were unemployed, 48 were 

students and two were self–employed. The table also shows the educational level of the 

respondents, where one respondent did not answer, three respondents did not receive any 

education; five received primary education, 84 secondary and 107 tertiary education which also  

had the highest respondents. Data on marital status was also collected with 176 single 

respondents and 24 who were married. Age was set into five categories with the highest number 

of respondents of 96 from the 18-24 years age category, followed by 26-34 years category with 

62 respondents and the lowest was 9 respondents belonging to <18 years age category. 

Respondents were asked the number of years they have been living in Windhoek, the results 

showed that 88 respondents lived more than 10 years, followed by those who lived between 1-5 

years with 64 respondents and 15 respondents lived less than a year.  
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Brand awareness among respondents 

One of the objectives of the study was to determine brand awareness among the respondents/ 

consumers as well as analysing the attitude of consumers towards branded agricultural products. 

To achieve this, the respondents were asked if they knew what a brand is and if they were aware 

of different branded agricultural products especially local ones although respondents were not 

restricted to mentioning any brand name they could recall. 

Table 1: Socio-demographic characteristics of respondents 

Category  Frequency  % 

Gender   

Female  104 52 

Male  96 48 

Total 

 

200 100 

Employment status   

No answer 25 12.5 

Employed  106 53.0 

Unemployed  19 9.5 

Student 48 24.0 

Self-employed 2 1.0 

Total  

 

200 100 

Educational level   

No answer 1 0.5 

None  3 1.5 

Primary 5 2.5 

Secondary  84 42 

Tertiary  107 53.5 

Total  

 

200 100 
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Age    

<18 9 4.5 

18-25 93 46.5 

26-34 62 31 

35-43 17 8.5 

>43 19 9.5 

Total 

 

200 100 

Marital status   

Single  176 88 

Married  24 12 

Total  200 100 

 

Number of years living in Windhoek    

No answer 2 1 

<1 15 7.5 

1-5 64 32 

6-10 31 15.5 

>10 88 44 

Total 

 

200 100 

 

Table 2 shows that 169 of the respondents were aware of brand/s, 30 respondents however 

indicated that they were not aware and one respondent did not answer on brand awareness. 

Table 2: Brand awareness among respondents from the study 

 Frequency  Percentage  

No answer 1 0.5 

Yes  169 84.5 

No  30 15.0 

Total  200 100.0 
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3.3 Brand recalled by the respondents 

The results in Figure 1 reveal seven brand names of fresh milk that respondents could recall. 

Sixty-eight (68) respondents could not recall any brand name; the highest recalled brand name 

for fresh milk was Nammilk with 111 respondents, followed by Clover® with eight respondents 

and the lowest being Parmalat and Namfresh (which do not exist) with only two respondents. 

Some brand names recalled were however not local such as Clover® and Farm fresh leaving it to 

only five local brands that were recalled as consumers identified them. 

 

 

Figure 1: Brand recall for fresh milk 

 

Figure 2 shows tomato brand names that were recalled by the consumers. As shown on the graph 

172 respondents could not answer/ recall the tomato brands they purchase, this reveals that local 

tomatoes are poorly branded or there is a lack of awareneness for local brands or better still, that 

consumers do not care much about what specific brand tomato is because tomato is a tomato 

regardless of the brand. Only about 13 respodents as the highest could at least recall NAMFO as 

a brand for local tomatoes, followed by AMTA with only 4 respondents. The lowest brands 

recalled was PNP, Kaapagri, Fresh produce and Namibia produce with 1 respondent each. 
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 Figure 2: Brand recall for tomatoes 

 

The potato brand names that respondents recalled are showed in Figure 3. The results show that 

183 consumers could not recall any local potato brand name. And the highest recalled brand 

name was NAMFO with 11 respondents and lowest was AMTA, Fresh produce; Kaapagri and 

Namibia produce with 1 respondents each. Again, just like tomato, consumers appeared not to be 

very conscious about the branding of tomato and potato, perhaps because these produce do not 

undergo any major value-chain addition comapred to milk products that undergo quite a number 

of value-chain addition. Thus, local producers may need not be utterly concerned about branding 

these produce that do not matter very much to the consumer and hence, market share. 

 

 

Figure 3: Brand recall for potatoes 
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The findings from the study revealed that the female respondents were the most aware of local 

brands for the selected products with 91 respondents and with only 13 female respondents who 

were not aware or brand conscious. Male that were aware of local brands were 78 respondents 

and 17 male respondents were not brand conscious or aware. This can be seen in Figure 4. 

 

 

Figure 4: Gender and brand awareness 

 

Further findings in Figure 5 showed that brand awareness varied with age, where respondents 

from 18-25 years of age had the highest frequency (82 respondents) of the level of brand 

awareness of local brands of the selected products. Followed by 26-34 years of age category with 

48 respondents and lowest number of respondents by age category was age <18 with only 7 

respondents. The study found that the age group that was not aware of local brands was age 26-

34 again, which was the highest with 14 respondents and the lowest was age 35-43 with only 1 

respondent. 
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Figure 5: Age and brand awareness 

 

Education plays important role in decision making. In this study, attempt was made to determine 

the role of education in brand awareness among the respondents. Figure 6 reveals the findings on 

brand awareness based on educational level. The graph shows that respondents with tertiary level 

of education were the highest respondents 91 that were aware of branded local products, 

followed by secondary education with 69 that were aware. The respondents that were not aware 

of branded products were secondary and tertiary both with 15 respondents. The results 

demonstrate the role of education in decision making among consumers. 

 

Figure 6: Educational level and brand awareness 

 

The study also investigated the role of employment in brand awareness among consumers. 

Figure 7 represents brand awareness and employment status. The study reveals that 88 

respondents that were aware of local brands are employed which the highest, students was the 
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second group with 41 respondents that were aware of local brands. However, 22 respondents that 

are employed could not answer if they were aware or not. A total of 18 respondents from among 

the employed claimed to be unaware of local brands followed by 7 students who were also not 

aware of local brands.  

 

 

Figure 7: Employment status and brand awareness 

 

Table 3 shows the findings on the attitude of consumers towards branded agricultural products. 

The results show a positive attitude towards branded products. Even though consumers perceived 

branded local products to be overpriced and not free from adulterants, their attitudes towards this 

attributes is positive. Except for the negative perception of products being overpriced 52% and 

free from adulterants 55.5% (which include those that were indifferent, disagreed and strongly 

disagreed, consumers strongly agreed/ agreed that these branded products are more nutritious 

than unbranded products 58%, has better taste/flavor than unbranded products 60%, are quality 

certified products 79%, free from insecticides and harmful chemicals 58.5%, easily available 

near their home 68% and its packaging is easy to handle 77%. The findings also reveals that 

brand image as factor shows positive results as 50% of the respondents do consider the brand 

image when purchase these local agricultural products. There were also about 19.5% consumers 

who brand image did not matter or they were indifferent when buying and 9.5% never consider 

brand image when buying their products (tomatoes, potatoes and fresh milk). 
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Table 3: Attitude of consumers towards branded agricultural products 

Attribute Degree 

No answer Strongly 

agree 

Agree Indifferent Disagree Strongly 

disagree 

Branded products are more 

nutritious than unbranded 

products (%) 

0.5 30 28 21.5 14 6.0 

Branded products has better 

taste/flavor than unbranded 

products 

0 27.5 32.5 

 

21 12 7.0 

Branded products is free 

from adulterants  

6.0 16.5 22 37 12 6.5 

Branded product is quality 

certified product  

0 40 39 14.5 4.0 2.5 

Using branded products 

enhances my social status 

1.5 21 28.5 18.5 16.5 14 

Branded products are 

overpriced 

1.5 25.5 26.5 18.5 20.5 7.5 

It is free from insecticides 

and harmful chemicals 

1.0 30 28.5 23.5 9.5 7.5 

It is easily available near 

my home 

0 37.5 30.5 12 12.5 7.5 

Its packaging is easy to 

handle 

3.5 53.5 23.5 10 6.0 4.0 

 

The second objective for the study was to examine the factors influencing the purchase of 

selected branded commodity food products. These factors were the same that were used in the 

study done by Kathuria and Gill, (2013). 

Figure 8 shows twelve factors that influence choice of purchasing locally branded agricultural 

products (tomatoes, potatoes and fresh milk). These factors such as price, brand image, ease of 
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availability of product, attractive display of product or retailer recommendations were rated as 

being always important, indifferent or not important (never).  

The findings revealed that price had the highest importance attached to it in which consumers 

always consider when purchasing a product with 88% respondents agreeing to this. Price was 

followed by information on expiry date with 78% respondents also always considered when 

dealing with choice of purchase. The lowest factor being customer feedback information with 

only 37% respondents that always considers when buying. This may also mean that retails do not 

carry out customer feedback evaluations which lead to it being the lowest factor. On the other 

hand, the results show that retailers recommendations with 22% respondents was the highest 

rated in terms of those who were indifferent with choice of purchase. Indifferent means that it 

didn‘t really matter when buying whether being recommended or not. The lowest factor that was 

rated indifferent was information on expiry date with 7.5% respondents. Customer feedback 

information was the highest factor that consumers never consider when buying with 14% 

respondents.  

 

Figure 8: Factors that influence choice of purchasing locally branded selected agricultural 

products 
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Discussion 

The overall results of the study confirmed that consumers of the selected agricultural products 

had attitudes toward branded locally produced agricultural products and have strong willingness 

to buy local products. Even though the current study was similar to that of Kathuria and Gill 

(2013) as they both looked at brand awareness and factors that influence choice of purchase, the 

current study brought in the concept of buying local branded agricultural products which other 

studies did not. 

Consumer‘s perceptions towards local branded products may differ from that of the general 

public. There was high agreement among survey respondents in terms of brand awareness, as 

seen in Table 2 a number of 169 respondents said they were aware of brands. The word brand 

was very familiar to most of the respondents in this study (about 85%), which is similar with the 

research findings by Haimid, Rizky and Dardak (2012). Respondents in the study by Haimid, 

Rizky and Dardak found a brand as an identification of a product and that they were aware and 

understood what a brand was all about. Similarly, in this study, a number of brands for the 

selected products were also recalled by the respondents.  

Respondents perceive ―free from adulterants‖, ―free from pesticides and harmful chemicals‖, 

―social status‖, ―certified product quality‖, ―better taste/flavour‖, ―nutrition‖ as important 

parameters of branded rice and sugar. Majority of the respondents prefer 5kg package size while 

purchasing branded rice and branded sugar. Important factors influencing the purchase of 

branded rice were ―free from harmful chemicals‖, ―aroma/taste‖, ―nutrition‖, ―free from 

adulterants‖, ―references from relatives/friends‖, ‗value for money‖, ―price‖, ―easy availability‖, 

and ―brand image‖.  

According to theory, brand awareness is the most important factor when purchasing the first time 

in an unknown environment. The findings by Bornmark, Goransson and Svensson (2005) could 

not match this theory, so are the findings from the current study. This may be due to other factors 

such as perceived quality, price and information on expiry date which reported to have the 

highest when dealing with choice of purchase as shown in Table 4 and Figure 8. However, 

research has revealed that quality can be linked to brand awareness.  



144 
 

The perception around price was negatively correlated to consumer choice of purchase thereby 

concurring with several research findings by Juric and Worsley, 1998; Silayoi and Speece, 2004 

and Ali et al. as cited in Kathuria and Gill (2013). Respondents indicated that branded products 

are overpriced as compared to unbranded; this was stated by about 52% of the respondents (see 

Figure 8). The majority of consumers stated advantages of purchasing locally branded produce; 

only 14% of respondents could find no advantage based on the findings from the study by Bruhn, 

Vossen, Chapman and Vaupel, (1992) which were similar to the findings in this study. The 

current study found that 76% of the respondents stated that it is important to buy local produce. 

In a study done by Dukeshire, Garbes, Kennedy, Boudreau and Osborne (2011) the respondents 

indicated strong positive beliefs, attitudes, and propensity toward buying local food just as in this 

current study as seen in Table 3.   

Household income, the quality perception of agricultural products, and the length of time that the 

consumer has resided in the state are all positively correlated to the likelihood of purchasing 

local products, whereas level of education has a negative effect. Such finding concurs with that 

of Jekanowski et al., 2000. Lastly, the perception of price was insignificant, the perception of 

quality was found to have a strongest positive effect on the likelihood of purchase. 

 

Conclusion and Recommendation 

In conclusion, the study found that the majority (85%) of the consumers were aware of branding. 

However, brand recall was poorly presented especially for tomatoes and potatoes. This could be 

because of many reasons such as price, poor brand, lack of awareness and ignorance. The study 

found a better understanding on brand awareness and the factors that influence consumers to buy 

local agricultural products (tomatoes, potatoes and fresh milk). The sample of 200 respondents 

was drawn primarily from individuals that visited the four shops during the time of the study. 

The overall results of the purchasing branded local products survey confirmed the expectation 

that consumers of the selected agricultural products had positive attitudes toward branded locally 

produced products and had a strong willingness to buy local.  

This research recommends that marketers of branded commodity food products should make 

their products existing in the nearby convenience stores and rural areas, also, along with large 
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retailers and supermarkets to tap the new markets, as most of the consumers select nearby market 

places to meet their food consumption requirements. The marketers should work towards 

improving brand awareness among consumers and try to enhance brand recall and this is the 

same recommendation that was given by Kathuria and Gill, 2013.  
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12. The 4IR, Climate Change and Implications for SDGs 1 and 2: A Case of the 

Namibian Agricultural Sector.  

Ruth Eegunjobi
45

 

 

Introduction 

The pursuit of sustainable development in many African developing countries is often 

constrained by vulnerabilities posed by climate change. These vulnerabilities limit sustainable 

development especially in the agricultural sector Wilk et al. (2013), therefore, finding ways to 

increase productivity and reduce vulnerability and for sustainable development is crucial. Many 

related studies have revealed that un-stationary climatic conditions pose a threat to agricultural 

productivity essential for achieving the SDG‘s (Zhang et al., 2018; Gourdji et al. 2015; Mani et 

al, 2018; World Bank, 2011). The majority of the studies examine the effect on productivity. The 

present study contributes to the literature by identifying the factors which determine the 

likelihood of the Namibian agriculture sector, harness the 4IR towards ensuring zero hunger and 

poverty alleviation.  

Namibian is one of the most vulnerable countries prone to climate change due to her 

geographical characteristics (World Bank, 2013; Nhemachena, 2018). In recent years, Namibia 

has experienced frequent natural hazards (Tuwilika, 2016). A climate change study projected that 

by 2050, Namibia will experience a 2 degree Celcius rise in temperature. Climate variability is 

primarily responsible for extreme droughts and floods (Turpie et al. 2010; Barnes et al. 2012). 

The Red Cross Society draft report (2014) reported that the severe droughts in Namibia are 

related to climate change. The severity of these climatic events, particularly, recent droughts, 

devastated the agricultural sector, undermining production and economic growth (Mendelsohn 

2012; UNDP, 2015). 

Agricultural productivity is critical for sustainable development. Therefore, in countries 

vulnerable to climate change, it is important to examine the impact of technology on 
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productivity. Agriculture, in the past industrial revolutions, has been focused on improving food 

security for a rapidly growing population, however, in recent years, climate change and the 

increasing challenge of feeding an ever-increasing population has necessitated the need for 

innovation, irrigation and communication technology to address these issues (FAO, 2013). 

However, the dawn of the Fourth Industrial Revolution is poised to assist agricultural 

productivity by enabling farmers to plant more effectively, reduce ecological footprint, develop 

biologically produced agrochemicals to increase effective yield through digitisation to reduce the 

environmental impacts of climate change (Luu et al., 2017). 

Namibia is still an agro-based economy. Even though the contribution of agriculture to the 

economy has from 8.5% in 1990 to 3.7% in 2014, it is still an important sector towards food 

security and poverty alleviation. (Kotir, 2011) suggests that agricultural productivity could 

decrease further by 50% by 2015. The adverse effects of climate change in Namibia such as 

floods and drought have resulted in severe loss of agricultural yield thereby increasing food 

insecurity and poverty over the last decade (Tuwilika, 2016; Nickanor & Kazembe, 2016).  

Climate change mitigation has become a major subject of research globally, however, in 

developing countries such as Namibia, harnessing the 4IR in the agricultural sector towards the 

attainment of SGD 1 and 2 faces some challenges (IPPR, 2018). The aim of this paper is to 

analyse the factors determining the adoption of 4IR, specifically ICT in Namibian agricultural 

sector. The results of the current analysis could be relevant for stakeholders and conclusions on 

what type of improvements will facilitate to better use of the 4IR in agriculture, towards the 

attainment of SDG‘s 1 and 2.  

 

Conceptual framework and brief literature review 

Extant work on sustainable technologies in agriculture typically examines the economic and 

environmental implications (Luu et al., 2017). These studies predict that technology adopted 

should be efficient, protect the environment and socially acceptable. However, empirical 

evidence from existing literature suggests developing countries face varied constraints to 

sustainable technology adoption.  
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A significant body of research has assessed the impact of technology on agricultural productivity 

on a global context. Studies on the impact of technology on agricultural productivity have 

focused on hydroponics, aeroponics and LED-based artificial farming. For example, food 

security has improved (McDougal et al., 2019; Rahdriawan et al., 2019). Studies using similar 

methods have found similar results in India (Lele & Goswami, 2017), the Netherlands and South 

Africa (Worldatlas. 2017). However, McKenzie, (2007) found that technology did not guarantee 

food security and is often ecologically unstable.  

Research on food security and poverty in Namibia indicates that inadequate attention has been 

paid to the relationship between technology and agricultural productivity. Tuwilika (2016) in a 

study on the impact of floods on the livelihood of subsistence farmers in Northern Namibia finds 

that the failure to adapt to available technology constrains productivity.  Other adaptive strategies 

such as living with floods, changing planting dates, prayer and conservation agriculture 

improved adaptive capabilities to floods in Northern Namibia Mbaku (2019). However, the 

choice of adaptation strategies is influenced by information and technological constraints ( 

Mbaku Otitoju and Enete, 2016). 

 

Fig 1: Challenges, tools and goals 
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The 4IR is on its way and has a significant role to play in accelerating a wide range of farming 

solutions for enhanced productivity and food security. The results summarised above show that 

there is limited information on the determinants of harnessing the 4IR in the agricultural sector 

of developing countries. 

 

Methodology and Data 

Previous studies on the impact of technology on agricultural productivity have used multiple 

regression, Probit and Logit models (Teklewold, Kassie, & Shiferaw, 2013; Thapa & 

Rattanasuteerakul, 2011). This study employs the Binary logit model. The Logit model captures 

the adoption behaviour based on the theory of Maximum Likelihood. This estimation technique 

estimates the probability of technology adoption based on the assumption that error terms are 

independently and identically distributed (Green, 2003). 

The model in this study involves a dependent variable; the information communication 

technology and a set of explanatory variables that might influence the probability p1 of farmers‘ 

adoption of the ICT variable are presented in table 1. The explanatory variables include human 

capital, (EDU, measured as the highest level of education attained by agricultural households and 

age AGE, measured as the agricultural population by age) information, (INFO measured as type 

and source of information they received). Credit, (CRDT measured as the loans received for 

agricultural purposes). Extension (EXT, refers to the source of extension services received). 

Equipment (EQP, refers to the type of equipment owned).  

The information communication technology adoption variable by farmers variable is specified as 

Y =        where e is the disturbance term assumed to follow a logistic regression. The logit 

model is specified as follows: 

                 
   

   
                                          (1) 

Where: P (Y=1) = probability of farmer adoption of ICT 

P (Y=0) = 1-P (Y=1) = probability of farmers non – adoption of ICT 
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       = independent variables  

The odds ratio    = 
  

    
 = 

            

               
     (2) 

The precision function of a binary logit model is:  

     ⁄   = 
       

          

     ⁄   = 
                                

                                   
  (3) 

Table 1: Definition of variables 

Variable Definition Expected Sign 

Dependent Variable 

 

Y Information communication technology adopted by 

farmers: 1 = Yes (among internet digitisation) ; 0 

otherwise 

Independent Variables 

Education Continuous, number of formal years of 

education 

+ 

Information Continuous (number of sources that 

farmers have access to (Internet, radio, 

TV, newspaper and agricultural shows) 

received 

+ 

Extension Continuous, source of information on 

extension services (NGO, private sector, 

government and internet) 

+ 

Age Continuous, Age of household head - 

Credit Continuous, number of agricultural 

households who received loans 

+ 

Gender Continuous,   
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Equipment Dummy: Modern equipment used 1=Yes; 

0=otherwise 

+ 

 

The sample size in this study is 1,025 observations covering 14 regions obtained from the 

Namibian Statistical Agency. The results show that 3500 cases (33.2 %) adopted the internet out 

of 11 other sources of information while 7050 (66.8%) were no- adopters. In about 48 % of farm 

households, ICT adopters had primary education as the highest level of education (Fig. 1).  

Other characteristics of adopters and non-adopters are presented in tables 2 and 3. 

 

 

Fig.1: Regional agricultural households level of education. The data is based on Namibia 

census of agriculture report 2019. 

The results of the t-test presented in Table 2 show that farmers likely to adopt ICT were those 

who had better access to loans and extension services. These are statistically significant at the 

5% level of significance except the age of the farmer. 
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       Table 2: T-test analysis  

 

Adopted Decision 

 

t-test 

  Mean Mean 

Deviation 

Significance 

(2 tailed) 

Education Adopters 8.6 2.7 0.00 

Non – Adopters 7.9  

Credit Adopters 5.0 2.0 0.00 

Non – Adopters 4.6  

Equipment Adopters 4.8 0.7 0.00 

Non – Adopters 2.9  

Information Adopters 3.6 0.6 0.00 

Non – Adopters 2.1  

Age Adopters 38.6 -0.78 0.781 

 Non – Adopters 39.4  

Extension Adopters 3.5 0.8 0.00 

 Non – Adopters 2.9  

 

The chi-square test in table 3 reveals that farmers with better access to resources such as social 

grant, membership of corporative/farmers union, are more likely to adopt ICT than non-adopters, 

significant at 5% (Fig. 2). 

 

Fig. 3: ICT adoption by agricultural household 
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Table 3: Chi-square test analysis 

 Adopted decision 

(percent) Adopters Non adopters Significance (2 

tailed) 

Social grant Yes 87.5 68.4 0.000 

No 12.5 31.6 0.000 

Membership Yes 13.7 47.5 0.000 

No 86.3 52.5 0.000 

Income from 

paid 

employment 

Yes 87.2 49.2 0.000 

No 12.8 50.8 0.000 

Type of 

landholding 

Yes 89.4 74.8 0.000 

No 10.6 25.2 0.000 

 

Results and discussions 

Table 4 shows the maximum likelihood estimates of the logistic regression. The coefficients of 

the six estimated independent variables in the Namibian ICT adoption model exhibit the 

expected signs and among them, five are significant at the 5% level. 

The probabilities presented in Table 4 show the effects of changes in the individual explanatory 

variables on the likelihood of ICT adoption. An extra year of formal education increases the 

likelihood of ICT adoption by 0.85% and access to credit increases the likelihood of ICT 

adoption by 4.57%. Access to information increases the likelihood of adoption by 8.61%. 

Income from paid employment increases the likelihood of adoption by 2.7%, however, 

membership and traditional equipment decrease the likelihood of adoption by 1.25% and 1.78% 

respectively. 
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Table 4: Maximum Likelihood estimates 

 B Sig EXP (B) S.E Probability 

Education 0.208 0.001 1.118 0.026 0.847 

Credit 0.374 0.014 1.620 0.154 4.574 

Equipment -0.126 0.002 1.376 0.063 -1.786 

Information 0.169 0.597 1.181 0.384 8.611 

Age (20-39) 0.018 0.651 0.885 0.018 2.571 

Extension 0.046 0.882 1.063 0.281 1.689 

Irrigation - 0.472 0.092 1.248 0.206 0.384 

Social grant 0.101 0.846 1.123 0.327 0.279 

Membership -1.181 0.020 0.740 0.067 -1.254 

Income 

from paid 

employment 

0.100 0.648 1.124 0.267 2.686 

Type of land 

holding 

0.822 2.041 0.000 0.184  

Constant -3.380 0.964 0.488 0.964  

Observations: 1,025 

Chi-Square: 186,645 

Significance: 0.000 R squared 0.45   

   

 

Conclusion and Policy implications 

By making use of a binary logit regression model we have determined the likelihood of the 

Namibian agricultural sector to adopt 4IR thereby achieving the SDG goals of zero hunger and 

poverty eradication. The results of our analysis show that finance and education significantly 

affect the adoption of ICT in the Namibian agricultural sector. Furthermore, age has not 

contributed positively to the adoption of ICT. Membership in an agricultural society does not 

increase the likelihood of ICT adoption. Therefore, in order to improve the likelihood of farmers‘ 

adoption of ICT, policies should focus on four issues: Firstly, improve the accessibility of 

farmers to loans specifically for ICT purposes. A focus on finance to acquire needed equipment 
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is crucial for the adoption of new technology, skill thereby improve productivity. Secondly, the 

government needs to encourage education in farming households. Thirdly, as a greater 

proportion of farmers have primary education as the highest level of education attained, it is 

necessary to strengthen extension services in order to encourage learning. This finding is crucial 

for productivity, an important aspect of ensuring food security (Pretty et al. 2011). Fourthly, 

accessibility to the internet rather than the traditional methods such as radio and newspaper could 

connect farmers to modern technologies essential for attaining the SDG goals. Following Luu et 

al. (2017), we emphasise the importance of ICT in the agricultural sector. If Namibia promotes 

the adoption of 4IR in the agricultural sector by human capital, finance and technology, the 

agricultural sector will accelerate the attainment of achieving SDG 1 and 2. 
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PART FOUR: HEALTH, GENDER AND WELL BEING UNDER THE FOURTH 

INDUSTRIAL REVOLUTION AND SDGS IN NAMIBIA 
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13. A Review of an Appropriate Wellbeing Indicator for a Progressive Namibia.  

Anthony Adeyanju46 and Gerson Kampungu47 

 

Introduction 

As the world enters the fourth industrial revolution, the paradigm for economic growth is toward 

sustainability. The Agenda for Sustainable Development Goals (SDG) provides the blueprint to 

this growth trajectory (UNDP, 2015). Thus, developing countries like Namibia which aim to 

transform into an industrialised nation by 2030, must ensure the growth path is sustainable. The 

progress should also transcend into the wellbeing of its citizens. This was highlighted in 

Namibia`s Vision 2030 goals which state that the vision exercise concern for the population 

concerning their social economic and overall wellbeing (NPC, 2004). However, the process of 

adopting sustainable and wellbeing economy requires appropriate indicators that measure 

economic progress.  

The widely used yardstick for measuring economic progress in developing countries like 

Namibia is Gross Domestic Product (GDP). Namibia`s development plan has been based on the 

measurements of its GDP (Braby et al., 2016). In retrospect, scholarly views have subjectively 

repudiated GDP as a primary indicator for measuring economic progress. GDP should rather be 

considered as a wealth-based indicator. This is primarily because GDP mainly calculates the 

value of all goods and services produced within a country but neglect measuring the 

environmental and social cost associated. In response to the shortcomings of GDP measurement, 

there are works of literature on multi-dimensional indicator and metrics introduced to 

appropriately measure economic progress and wellbeing. However, these wellbeing indicators 

are designed differently with a different targeted objective. Thus, this review presented a 

chronological analysis of selected wellbeing indicators beyond the phase of GDP. The analysis 

was followed by adopting the scorecard of a composite wellbeing indicator, Social Progress 

Indicator (SPI) to analyse Namibia`s development plan towards economic progress.  

                                                             
46Anthony Adeyanju  is a lecturer in the Economics Department of the Faculty of Business Administration, 
International University of Management 
47

 Gerson Kampungu is from the Department of Agricultural Economics, Faculty of Agriculture and Natural 
Resources, University of Namibia 
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Namibia`s ratification to the SDG reflects the commitment to achieve sustainable developments 

goals before 2030. Taking cognisance of the importance of addressing environmental 

degradation, climate change, poverty, re-occurring drought and inequality facing Namibia`s 

growth path. An appropriate wellbeing indicator is required to measure progress.  

 

GDP Not a Measure of Economic Wellbeing 

It is imperative to understand that since 1934 GDP has widely been used as a measure of national 

income. However, in recent years studies have shown that GDP is not a good measure of 

progress: If ever there was a controversial icon from the statistics world, GDP is it. It measures 

growth, but not destruction, and it ignores values like social cohesion and the environment. Yet, 

governments, businesses and probably most people swear by it (OECD, 2014). The Economics 

Nobel Prize winner; Simon Kuznets stresses the importance of misusing GDP as a measure of 

well-being. GDP is only a rough measure of the monetary flow of goods and services produced 

by a country within a given span, not an indicator of well-being (Kuznets, 1934; Burchi & Gnesi, 

2016). Kuznets also said that the welfare of a nation can scarcely be inferred from a 

measurement of national income as defined as GDP (Correa, 2015). Likewise, prominent 

findings on measuring the quality of life as quoted by Wold Bank authors in (Castles, 1997) 

noting that national income is vastly a misleading index…we can do better than merely rely on 

national income. 

However, in the past eight decades, some developed as well as developing nations were yet to 

fully accept the transition of measuring economic progress with GDP. The mantra of achieving 

‗economic growth‘ is centred toward increasing GDP. According to (Lorenzo, 2017) the pursuit 

of growth has become a global beauty contest as such we have sacrificed all other important 

aspects of life to gain another notch in the Gross Domestic Product.   

The constraint to measure economic progress with GDP is that; it does not distinguish between 

good and bad economic activity. An increase in mining activities leads to an increase in GDP 

however; the cost of land degradation is not taken into account. Similarly, increased crime rate, 

periods of war, increased spending on health will subsequently lead to an increase in GDP. So, 

should we continue to adopt GDP as a measure of economic progress? Achieving economic 
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growth without social uplift should not be considered as economic wellbeing or progress. In 

contrary, there is a popular assumption that increasing production and consumption of goods and 

services will lead to higher wellbeing and that GDP per capita can be justified as a proxy for 

measuring national wellbeing (Costanza et al., 2016). However, GDP has constantly been 

debunked as a good measure of economic wellbeing  (Costanza et al., 2016; Kubiszewski et al., 

2013; Stiglitz, Sen, & Fitoussi, 2009). Since GDP can be regarded as a good measure of just 

national wealth, an alternative wellbeing indicator is therefore required to measure sustainable 

economic progress.  

 

Chronological Review of Wellbeing Indicators 

The criticism of GDP as a measure of social progress can be traced as far back to the 1960`s 

movement; the impact of space race on American society. This is just about 30 years after Simon 

Kuznets presented GDP to the U.S. Congress (Yunji, 2016). The perception of measuring 

happiness along with economic growth has led to the establishment of various wellbeing 

indicators. Therefore, the composite indicators to measure sustainable economic growth must 

include elements of economic, social and natural contributions. Table 1 shows the representation 

of various composite wellbeing indicators along with a subjective verdict on relevance to 

measuring Namibia`s progress beyond the phase of GDP. 

 

 Table 1 Key composite wellbeing indicators and verdicts on relevance to Namibia 

Selected 

Wellbeing 

Index 

Year Key authors Wellbeing 

Indicator 

measurement 

& 

contribution 

Criticism Verdict on 

Relevance to 

Namibia`s 

Context 

Measure of 

Economic 

Welfare 

(MEW) 

1972 William 

Nordhaus and 

James Tobin 

addition of 

national 

output (GDP 

value) to the 

limited 

relevance to 

sustainable 

development 

No (there is 

no core focus 

on 

sustainability 
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value of 

leisure time 

and value of 

unpaid work 

which is 

considered 

important for 

Namibia) 

Gross 

National 

Happiness 

(GNH) 

1979 Coined by the 

Fourth King 

of Bhutan 

King Jigme 

Wangchuk. 

state of mind; 

health; 

education, 

recreation, 

and culture; 

community 

strength;  

good 

governance 

and political 

freedom;  area 

and 

environment; 

time balance;  

material 

wellbeing; 

and work 

Centred around 

political 

movement 

Yes (it covers 

a wide range 

of indicators 

that can be 

measured in 

Namibia`s 

context to 

achieve 

sustainable 

growth) 

Human 

Development 

Index (HDI) 

1990 United 

Nations 

Development 

Programme 

(UNDP) 

Life 

expectancy, 

educational 

attainment 

and real GDP 

per capita 

the index is not 

much good & 

it has too many 

unappealing 

properties 

Yes (provides 

a comparative 

ranking of 

countries in 

human 

development 

& it is 

globally 

accepted) 

Genuine 1994 Redefining social inappropriate Yes (widely 
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Progress 

Index (GPI) 

Progress indicators, 

economic 

indicators, 

and 

environmental 

indicators 

valuation 

methods, 

subjective in 

its choice of 

components to 

include and 

finally, lacks a 

solid 

theoretical 

basis 

accepted as a 

good measure 

of progress 

and an 

alternative to 

GDP.) 

Better Life 

Index (BLI) 

2011 Organization 

for Economic 

co-operation 

and 

Development 

(OECD) 

Measurements 

of housing, 

income, jobs, 

community, 

education, 

environment, 

government, 

health, life 

satisfaction, 

safety, work-

life balance 

weak 

indicators that 

measure 

environmental 

degradation & 

it is designed 

basically for 

OECD 

countries  

No (designed 

for OECD 

countries 

although 

worth 

mentioning as 

good measure 

of wellbeing) 

Inclusive 

Wealth Index 

(IWI) 

2012 International 

Human 

Dimensions 

programme 

on Global 

environmental 

change 

(IHDP) & 

United 

Nations 

Responds to 

the need for 

new 

indicators that 

tell us if we 

are destroying 

the productive 

base that 

supports our 

wellbeing 

theoretical, 

methodological 

and normative 

problems that 

question its 

relevance as a 

benchmark for 

sustainability 

Yes (large 

emphasis on 

natural 

environment. 

Contributions 

on how 

Namibia can 

measure the 

effects of 

climate 
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Environment 

Programme 

(UNEP) 

change) 

Social 

Progress 

Index (SPI) 

2014 Social 

Progress 

Imperative  

basic human 

needs, 

foundations of 

wellbeing and 

opportunity 

prejudice on 

the weighting 

indices & too 

many 

indicators are 

ill-defined 

Yes 

(provision of 

wellbeing 

scorecard for 

comparison 

on 

developmental 

goals) 

 

Other noteworthy wellbeing indicators that can be considered as a good measure of progress not 

highlighted in the table above can be discussed as follows:  Index of Sustainable Economic 

Welfare (ISEW) designed for the United States in 1989 by Herman Daly and John Cobb (Dietz 

& Neumayer, 2006). Genuine Savings (GS) informally introduced in 1994 by Kirk Hamilton, it 

was formerly proposed in 1999 by World Bank as ‗Adjusted Net Savings,‘  a good indicator to 

measure sustainable development (Boos, 2015; Hamilton, 2000; Jianguo & Tong, 2010). 

Another noteworthy composite wellbeing indicator beyond the phase of GDP is ‗green GDP‘. 

According to (Jianguo & Tong, 2010) the concept of ‗green GDP‘ arose in the early 1990s in 

reaction to the deficiencies of the traditional GDP to account for the economic costs of depleted 

natural resources and incurred pollution, which in turn affect human welfare. In 2006, the 

Chinese government became noteworthy for implementing ‗green GDP‘ (Ma Jun, 2007). Lastly, 

Social Wellbeing Index (SWI), a suggested wellbeing indicator to complement Sustainable 

Development Goals due to its overreaching goals and need for societal shifts in policy reforms 

(Costanza et al., 2016). 

 

Wellbeing in Namibia 

In Namibia, the Vision 2030 goals are aligned with the principle of Namibia being an 

industrialised country and a developed nation. Likewise, Namibia`s ratification to the SDGs is a 
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clear indication toward achieving sustainable development. Although sustainability is impossible 

to measure directly (Costanza et al., 2016), adopting measurement of progress with wellbeing 

indicators can lead to sustainability. However, the adaptation of an appropriate wellbeing 

indicator is subjective on how the government or policymakers of a nation view sustainability. 

The outcome of sustainable growth should drive the quest for an appropriate wellbeing indicator. 

Namibia`s path towards sustainable development can be summarised under its seven series 

development plan towards Vision 2030. Namibia is currently implementing its National 

Development Plan 5 (2017/2018 – 2021/2022). According to (NPC, 2017) the National 

Development Plan 5 (NDP5) consists of four key goals: 

 Achieve inclusive, sustainable and equitable economic growth, 

 Build capable and healthy human resources; 

 Ensure a sustainable environment and enhance resilience; and  

 Promote good governance through effective institutions 

These goals are designed to set Namibia in forefront of achieving sustainable growth and 

development before 2030. However, it is deplorable that Namibia is not measuring progress with 

any composite wellbeing indicator. According to (Braby et al., 2016), measuring the progress of 

Namibia against the vision and its national development plans (NDPs) has been primarily based 

on the gross domestic product (GDP).  Although Namibia still uses GDP as a measure of 

progress, there is a movement towards adopting wellbeing indicators as a measure of progress. In 

2016, (Braby et al., 2016) provided an entry point with a survey to ascertain the wellbeing of 

Windhoek, Namibia`s capital. The survey was adapted from Gross National Happiness (GNH) 

Bhutan and Happiness Alliance.  

Namibia`s real GDP is expected to grow at 1.9 per cent in 2019 (Bank of Namibia, 2018). 

However, considering that GDP is not a good measure of progress, an evaluation of Namibia`s 

wellbeing, using SPI scorecard on Namibia`s NDP5 was carried out. SPI was selected due to its 

robust composite indicators which are aligned to Namibia`s NDP5. It is also important to note 

that the contributions to the development of SPI took years of notable scholarly consultations 

from Economics Nobel prize winners like Amartya Sen, Joseph Stiglitz and Douglass North. The 

development of SPI also includes extensive discussions with economic and environmental 

stakeholders from all over the world (Porter & Stern, 2015).  
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According to (Social Progress Imperative, 2018) Namibia`s SPI scorecard reflects an average 

score of its development goals achievement when compared to 15 other countries with similar 

GDP purchasing power parity per capita. The SPI scorecard measures comprehensive indicators 

ranging from 0 to 100, with 0 being the lowest score and 100 the highest. In terms of 

inclusiveness, Namibia has a score of 51.82, which is an average score for its peer group. In 

terms of the health of human resource, Namibia has a score of 55.67, which is also average in 

comparison to its peers. Namibia also got a comparative average score of 75.32 in terms of 

environmental quality. Lastly, in terms of good governance, Namibia performed averagely under 

political right and access to justice with a respective score of 30.00 and 0.75. However, in the 

area of corruption, Namibia performed comparatively well with a score of 51.00. The SPI 

scorecard represents an important indicator to gauge Namibia`s wellbeing and progress toward 

achieving sustainable development. However, this does not imply that other wellbeing indicators 

cannot be utilised as an appropriate measure of progress.  

 

Conclusion  

Since achieving sustainable development has become the core path toward economic 

development in Namibia. Measuring citizen`s wellbeing along with environmental and economic 

growth will provide a clear path toward sustainable economic development. The idea of 

measuring Namibia`s progress primarily with wealth based indicator like GDP will, 

unfortunately, lead to a misleading growth path. Sustainability though is subjective and difficult 

to measure directly, has led to arrays of developed composite wellbeing indicators beyond GDP. 

In this paper review, using SPI scorecard as a subjective wellbeing indicator showed that 

Namibia performed averagely in its development goals compared to its peer countries with 

similar GDP PPP per capita. Thus, adopting a wellbeing indicator as a measure of progress will 

capture areas ignored by GDP. To achieve sustainable development, policymakers in Namibia 

have to adopt pre-existing wellbeing indicators or identify a rigorous composite wellbeing 

indicator that measures progress and can be adapted to Namibia`s context. The outcome of 

achieving sustainable growth for Namibia should be the drive toward the quest for an appropriate 

wellbeing indicator 
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14. The influence of the 4th Industrial Revolution towards Gender and youth 

Empowerment as part of the 17 sustainable development goals.  

Leorne Ammaambo48 

 

Introduction 

The First Industrial Revolution focused on steam-powered factories, the Second Industrial 

Revolution on application of science to mass production and manufacturing, the Third Industrial 

Revolution geared into digitisation and the Fourth Industrial Revolution focuses on technologies, 

such as artificial intelligence, robotics, and 3-D printing. The fourth industrial revolution is 

therefore replacing humans as the world becomes more digitalised. However, the 4
th
 Industrial 

Revolution tends to have an impact on how we think and create when using technology.  Hence, 

with the evolvement of technology, no one really knows how the world will be in the next 

decade. 

It‘s important to appreciate that the Fourth Industrial Revolution involves a systemic change 

across many sectors and aspects of human life: the crosscutting impacts of emerging 

technologies are even more important than the exciting capabilities they represent. Our ability to 

edit the building blocks of life has recently been massively expanded by low-cost gene 

sequencing and techniques such as CRISPR; artificial intelligence is augmenting processes and 

skill in every industry; neuro-technology is making unprecedented strides in how we can use and 

influence the brain as the last frontier of human biology; automation is disrupting century-old 

transport and manufacturing paradigms; and technologies such as block chain and smart 

materials are redefining and blurring the boundary between the digital and physical worlds. 

It is therefore against this background that the paper focuses on how a digitalised Namibia can 

help achieve the 17
th

 sustainable development goal which is gender equality and youth 

empowerment. The paper also weighs progress made by government towards achieving gender 

balance, as well as, assesses the progress made in terms of leadership and decision making by 

both genders. 
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Research objectives  

 To access progress made by government towards gender equality whilst incorporating the 

4
th
 Industrial revolution. 

 To compare efforts made in automation industries in terms of leadership and decision 

making by both female and male individuals  

 To investigate how living in a digitalised world can empower the girl and the boy child 

(youth). 

 

Methodology  

The study employs mixed methods design. Mixed method design is defined as a method that 

includes both qualitative and quantitative data collection and analysis in parallel form. The 

research used both qualitative and quantitative research paradigms to analyse data. 

 

Findings and discussion 

Progress made by government towards gender equality whilst incorporating the 4th 

Industrial revolution. The government has made progress so far by reviewing the existing 

National Gender policy. The policy aims to promote women‘s access to information 

communication technology and eliminate negative media portrayals of women and girls. As the 

world evolves, there is need for women to be educated on accessing the right information 

through the right channels and also educate men about the negative portrayal of women on 

various social media platforms. Furthermore, the policy targets on reducing and eventually 

eradicates poverty through improving access and control to productive resources and services 

such as land, credit, markets, employment and training for women.  

The First National Gender Policy was compiled and adopted in 1997. This marked an important 

step in the journey to the attainment of gender equality in Namibia. It aimed at closing the gaps 

that were created by socio-economic, political and cultural inequalities that existed in Namibian 

society. The Policy document provided a framework to guide the implementation of programmes 

aimed at meeting expectations of the Namibian people, especially women, to attain fundamental 
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freedom and to be equal to their male counterparts in participation in all developmental 

programs. In order for the goals and objectives set out in the National Gender Policy to be 

realized, the National Gender Plan of Action was adopted a year later in 1998. This was 

formulated as a five year plan covering the period 1998 – 2003. 

The current National Gender Policy and the Gender Plan of Action have now been reviewed 

through a consultative process. Findings indicate that while some areas of concern have recorded 

more successes in the implementation than others, there are many factors that hindered full 

implementation of the policy and the accompanying action plan.  (Namibian National Gender 

policy, 2018) 

Although the policy in question demonstrates efforts towards alleviating gender related issues 

within the country, it is quite evident that a lot still need to be done towards achieving gender 

balance. Vision 2030 on gender states, that Namibia will be a just, moral tolerant and safe 

society with legislative, economic and social structures in place to eliminate marginalisation and 

ensure peace and equity between women and men, the diverse ethnic groups and people of 

different ages, interest and abilities. The National Gender Policy outlines the framework by 

which implementation of constitutional issues can be encouraged, supported and sustained. More 

specifically, the National Gender Policy outlines the, framework and sets out principles for the 

implementation, co-ordination and monitoring of gender sensitive issues which will enhance 

effectiveness in the continued management and planning of the developmental processes in the 

different cultural, social and economic sectors of the Namibian nation. 

Efforts made in industries in terms of leadership and decision making by both female and 

male individuals. Women‘s access to education has improved since independence and it 

therefore continues to increase rapidly. The only challenge is that most women do not make it to 

university as teenage pregnancy and child marriage is on the rise in the country. Women who 

make it to universities contribute widely to economic and productive sectors and contribute 

towards achieving a reduction in gender parity in Namibia. 

Women‘s access to economic and productive resources has improved since independence. To 

date, according to the Global Gender Gap Report, women account for 35 percent of the wage 

employment in the agriculture sector and 51 percent of women are employed in the informal 
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sector. Additionally, 27 percent of privately-owned firms employ female top managers and 43 

percent of parliamentarians are women; representing an improvement from 25 percent in 2010. 

Furthermore, in the public sector, women in managerial positions account for 43 percent in 

relation to 57 percent of men.  

In terms of governance there are currently 22 women ministers (members of the executive), 

which represents 40 percent. As part of the work to be done going forward, the proportion of 

women partaking in science and other high paying fields remain low; there are few women in 

positions of leadership compared to men. The high rates of poverty among women coupled with 

high unemployment rates poses a challenge to the attainment of gender equality and the 

economic empowerment of women. School retention rates remain low for both girls and boys, 

and more learners continue to drop out of school as they progress from primary to secondary 

schools. In order to achieve the desired skills levels, Namibia seriously needs to consider and 

address this anomaly ((Voluntary National Review 2018). 

Namibia continues to perform well with respect to inclusive and equitable education and has 

managed to attain the targets for universal access to primary education, literacy rates, and gender 

parity in terms of enrolment at all school levels. In this regard, enrolment has grown 

exponentially over a period spanning ten years. Namibia‘s gross enrolment ratio in tertiary 

education at 16.2 percent in 2016 is above sub-Saharan African standards of 8.2. Namibia is 

doing well in relation to other countries when it comes to women in leadership and influential 

positions. To date, 27 percent of privately-owned firms have female top managers and 43 percent 

of parliamentarians are women which is an improvement from 25 percent in 2010.  

In addition, in the public sector, women in management position accounts for 43 percent in 

relation to 57 percent of men. There are currently 22 women Ministers (Ministers and Deputy 

Ministers). This improvement is attributed to local efforts manifested in the 50/50 representation 

quota system adopted in the main by the governing party SWAPO across all areas of public 

representation, including representation at regional and local authority‘s levels (Voluntary 

National Review 2018). 
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How living in a digitalised world can empower the girl and the boy child (the youth) 

As technology advances, the world deviates from manpower to a world of automation, meaning 

that there is little or no human assistance in industries. It is against this background that one 

needs to access whether a digitalised world has a positive or negative effect on empowering the 

youth. As stated in the National voluntary Review (2018): 

Namibia‘s economy has grown rapidly since independence in 1990, reaching Middle Income 

Country (MIC) status in 2009 and Upper MIC status in 2014. Its economy has matured to one 

which has reduced poverty significantly providing economic and livelihood opportunities for a 

critical mass/targeted population, yet it remains marked by extreme inequalities. 

As stipulated in the review above, it clearly indicates that digitalisation is the way forward as it 

has contributed rapidly to economic growth. Technology leads to innovation and innovation 

leads to more job opportunities which also lead to economic growth. However, women and men 

in rural areas are disadvantaged as these individuals lack knowledge about new technological 

interventions, hence there is no progress made in rural areas towards achieving gender equality.  

Despite progress made, challenges and obstacles remain in the way of gender equality. Women 

in Namibia continue to experience pervasive gender and intra-household inequalities 

contributing to income poverty. Poverty is most pronounced among the 44% of female headed 

households in rural areas. Approximately 67% of the population lives in rural areas, a decline 

from 72% in 1991. About 52% of the population in rural areas are female. This slightly skewed 

sex ratio is the result of men migrating to urban areas in search of employment. Particularly in 

the populous north where 42.6% of the population lives, women who care for small children and 

the elderly are the main participants in subsistence agriculture and maintain rural homesteads 

while men are away in urban areas. Most rural Namibians depend on subsistence agriculture, 

often in conjunction with cash income, pensions and remunerations. However, 36% of rural 

Namibians have no source of income other than subsistence agriculture (Namibia National 

Gender policy 2018). 

Most men migrate to urban areas in search for better living standards. Women however remain in 

rural areas to look after children and the homesteads. This movement then leads to gender 
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inequality in terms of the employment as most women will be unemployed. Hence create a 

disparity in gender. 

 

Conclusion 

Technology plays a much bigger role in attaining a balance in gender, even though it‘s not a cup 

of tea in doing so. The government has however made efforts towards achieving gender equality 

by drafting a ‗National Gender policy plan‘. The National gender policy plan by the Ministry of 

Gender Equality and Child Welfare aims to ensure gender equality in all areas of the country and 

industries. 

Although the majority of Namibians are women and are concentrated in the rural areas, the 

Namibian media is strongly biased towards urban settings in their coverage. More than 40 

percent of their stories are about the Khomas region, Windhoek in particular- a figure that rises 

to nearly 60 percent when national stories are included. Current media coverage of women gives 

us little insight into women‘s contributions to the development process. Although there is a fair 

number of women working in the media industry in Namibia, they are still under-represented in 

decision-making positions and issues that affect women more than men are not given equal 

priority in media coverage. 

 

 

 

 

 

 

 

 

 

 

 



178 
 

REFERENCES 

Klaus Schwab. (2019). The Fourth Industrial Revolution. Retrieved from 

https://www.weforum.org/about/the-fourth-industrial-revolution-by-klaus-schwab 

World Economic Forum (2017). Accelerating Gender Parity in the Fourth Industrial Revolution: 

An Agenda for Leaders to Shape the Future of Education, Gender and Work [white 

paper]. Retrieved from https://www.weforum.org/whitepapers/accelerating-gender-

parity-in-the-fourth-industrial-revolution  

Inglehart, R., Norris, P., & Ronald, I. (2003). Rising tide: Gender equality and cultural change 

around the world. Cambridge University Press.  

 National Planning Commission (2018). Implementation of Sustainable Development Goals in 

Namibia: Voluntary National Review 2018. Retrieved from 

https://www.npc.gov.na/?wpfb_dl=337   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.weforum.org/about/the-fourth-industrial-revolution-by-klaus-schwab
https://www.weforum.org/whitepapers/accelerating-gender-parity-in-the-fourth-industrial-revolution
https://www.weforum.org/whitepapers/accelerating-gender-parity-in-the-fourth-industrial-revolution
https://www.npc.gov.na/?wpfb_dl=337


179 
 

15. Reflections of Student Nurses.  

Prof A. Van Dyk, 49 E. Venter, 50 and Dr. S. Van der Walt,51 

 

Introduction and Background 

The Bachelor Nursing Honours Degree is directed towards the preparing of professional and 

competent nurses who could apply their knowledge and skills throughout their work process. The 

curriculum of a degree consists of clinical and theoretical courses, which complement each other 

(Khater, Akhu-Zaheya & Shaban, 2014). Nursing is a professional discipline and through 

competency in clinical practice, the nurse demonstrates, among others, the ability of critical 

thinking, problem-solving abilities and psychomotor and technological skills. 

Learning is an active, personal process and students are the ones who experience the learning. 

During clinical education, opportunities for real-life experience and transfer of knowledge to 

practical situations are provided. Practice in clinical settings expose nursing students to realities 

of professional practice that cannot be conveyed by a textbook or a simulation (Gaberson, 

Oermann & Shellenbarger, 2014). Clinical practice provides nursing students with the 

opportunity to gain the applied knowledge as well as psychomotor skills that are imperative for 

their professional development (Khater et al., 2014). Nursing education thus places a high 

premium on information and skills acquired in the clinical setting with actual patients, viewing it 

far more beneficial than structure scenarios in the simulation or class room. Through the clinical 

experiences, students are supposed to be on the ground and develop the required knowledge, 

skills and values of their profession, and put them together and manage the world of nursing 

practice. 

However, in the clinical learning environment, there are varieties of influences that can 

significantly promote and hinder the clinical learning among novice students at entry level. It is 

therefore, vital that valuable clinical time be utilised effectively and productively as planned by 
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nurse educators while considering the experiences nursing students have during clinical 

placements (D‘Souza, Venkatesopermal, Radhakrishon & Balachandram, 2013). 

Engaging students in the teaching learning process has been shown to improve the development 

of critical thinking skills, enhance openness to diversity and facilitate openness to challenge. 

Therefore, Sundler, Bjork, Bisholt, Ohlsonn, Egstrom and Gustafsson (2014) believe that nurse 

educators should incorporate student‘s engagement strategies in clinical courses, implement and 

evaluate them for their effectiveness. In addition, to involve students in their learning 

programmes helps to build their confidence to engage with clinical practice. Previous studies 

highlight the importance of the interpersonal relationships on the effectiveness of the clinical 

experience and student satisfaction.  

Students are supervised by lecturers and registered nurses in clinical nursing education sessions. 

The dynamics of the relationship between a student and a supervisor is an important aspect in 

student‘s learning (Bos, Alinaghizadeh, Saarikoski & Kaila, 2015). Efforts at producing a high 

quality clinical learning experience have recently been focused on creating an atmosphere 

conducive for learning and strengthening the connection between theory and practice by means 

of proper supervision models (Saarikoski, Kaila, Lambrinou, Perez, Canaveras, Tichelaar, 

Tomietto & Warne, 2013).  

Nursing students should also learn to reflect on their experiences and either think of it intensively 

or write it down. Al-Kofahy & James (2017) believes that reflective writing has become a 

significant part of nursing practice and important to the learning experience. Through reflective 

writing the nursing student is required to interpret and learn from both positive and negative 

clinical experiences while viewing their own role as nurse within the realities of practice 

(Paliadelis & Wood, 2016). 

 

Problem Statement 

The curriculum of the Bachelor in Nursing Honours Degree consists of clinical and theoretical 

courses, which complement each other and Khater et al., (2014) is of the opinion that through 

competency in clinical practice, the nurse demonstrates, among others, the ability of critical 
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thinking, problem-solving abilities and psychomotor and technological skills. At the same time, 

students‘ clinical experiences are a complete and multifunctional issue and Papathanasion, 

Tsarak & Sarafis (2014) revealed positive links between students‘ satisfaction and quality of 

nursing care, the ward atmosphere and leadership style, the sense of belonging, peer support and 

motivational level. 

Although clinical education forms a vital component of nursing education, a study by Sharif & 

Masoumi (2005) confirmed that the initial clinical experiences of nursing students were the most 

anxiety producing part of their clinical experience. Nursing student‘s first experience are usually 

unforgettable, they feel vulnerable during these valuable learning experience and the effects last 

longer irrespective of whether experiences are positive or negative (Oflaz, Arslan, Segman, 

Uzum & Ustunsoz, 2010). For nursing students, these ‗real life‘ situations are stressful and they 

are well aware that patients can be affected negatively or positively by their actions and 

decisions. The idea of causing harm, even death to a patient, is a real fear for nursing students 

and nurses as described in a study by Bayoumi, Elbasuny, Mofereh, Assiri & Alfesal (2012). 

Clinical education of nursing students at the International University of Management inter alia 

takes place in clinical health settings in Windhoek. No written evidence is currently available on 

reflections about clinical learning experiences of first year nursing students.The main question is 

how do students experience their clinical learning experiences? 

 

Purpose of the Study 

The purpose of this study was to explore and describe reflections on clinical learning experiences 

in selected health setting in Windhoek.  

 

Methodology and Design 

A qualitative research approach was used to explore and describe nursing student‘s experiences 

during clinical nursing education sessions in the hospitals and clinics. This design was selected 
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because it could provide an in depth description and understanding of the student nurses‘ 

experiences in all its complexity during clinical sessions.  

An exploratory design was used because a qualitative research method was followed to 

determine the experiences of student nurses. This approach was followed because little was 

known about the phenomenon and such an approach could therefore assist in understanding the 

phenomenon.The study was also descriptive because the intention was to give an in depth 

clarification of student‘s experiences during clinical sessions. In this study, it was not only to 

understand but also to describe how students experience their clinical sessions.The study was 

contextual because it captured the experiences of student nurses during clinical sessions and was 

identified as being suitable for the study. (Botma, Greeff, Mulaudzi & Write, 2010). 

 

Population and sample 

The target population was first year nursing students at an educational institution for higher 

learning. A total number of 40 nursing students registered for their first year in 2014, and all 

were included in the study. 

 

Sample and sampling 

For the purpose of the study the population and sample were the same. All the students in their 

first year who were registered as a nursing student were invited to take part in the study. They 

were all willing to participate. 

 

Data collection and instrument  

The narrative approach was used for data collection because this approach is based on the 

assumption that the life world of a student can best be understood from his or her own account 

and perspective (Schwandt, 2007). The study wanted to highlight the individual experiences of 

the students during the clinical sessions and therefore students were asked to write monthly 
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narratives on their experiences during clinical sessions. The reason for monthly narratives was 

that students were rotated between different hospital wards and clinics and could have 

experienced different aspects of clinical sessions. After each month‘s rotation, they were asked 

to submit their narratives and this process was repeated over a year. 

Students were guided to write the narratives according to Gibbs reflective cycle. They were 

asked to elaborate on their experiences (what happened in the clinical setting) and how they felt 

after that. It was emphasised that they had to identify what was good and bad about the situation 

and consider what they could have done and would do in future when they have the same 

experience. During this process they could reflect on their personal feelings that influenced the 

different situations.  

Graham Gibbs developed his reflective cycle (Gibbs, 1988) based upon each stage of David A. 

Kolb‘s experiential cycle (Kolb, 1984). Gibbs‘ Reflective Cycle (1988) is viewed as 

straightforward and provides a cyclical framework to help guide reflective practice. This model 

acknowledges that personal feelings influence the situation.  

 

Gibbs‟ reflective cycle (Adapted from Dye, 2011) 
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The focus of reflection should be on the effect the experience had on the student, the learning 

that has occurred and the future learning needs. 

Jasper (2003) further clarifies Gibb‟s cycle into simple stages. 

Stage one: Description of the 

event - Describe in detail the 

event you are reflecting on. 

Include for example where you 

were; who else was there ; why 

were you there ; what were you 

doing ; what were other people 

doing ; what was the context of 

the event; what happened; 

what was your part in this; 

what part/s did other people 

play; what was the result? 

Stage two: Feelings - At this 

stage try to recall and explore 

the things that were going on 

inside your head, i.e. why does 

this event stick in your mind? 

Include e.g. how you were 

feeling when the event started; 

what you were thinking about 

at the time; how did it make 

you feel; how did other people 

make you feel; how did you feel 

about the outcome of the event; 

what do you think about it 

now? 

Stage three: Evaluation –  

Try to evaluate or make a 

judgment about what has 

happened. Consider what was 

good about the experience and 

what was bad about the 

experience or didn‟t go so well. 

 

Stage four: Analysis –  

Break the event down into its 

component parts, so they can 

be explored separately; what 

went well; what did you do 

well; what did others do well; 

what went wrong or did not 

turn out as it should have done; 

in what way did you or others 

contribute to this. 

 

Stage five: Conclusion - You 

now have a lot of information 

on which to base your 

judgment. It is here that you 

are likely to develop insight 

into your own and other 

people‟s behaviour in terms of 

how they contributed to the 

outcome of the event. 

Remember the purpose of 

reflection is to learn from an 

experience. During this stage 

you should ask yourself what 

you could have done 

differently. 

Stage six: Action plan 

Plan what you would do if you 

encountered the event again. 

Would you act differently or 

would you be likely to do the 

same? How will this incident 

affect your future practice? 

What additional knowledge 

and skills do you need to 

develop? 
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Analysis of Data 

During the data analysis process, the researchers tried to reorganise the stories into a new 

framework by using Creswell‘s Open coding (1998) process. Analysis was done according to 

these stages: 

 The researchers became immersed with the data by reading the scripts (narratives) and 

spend time on reflecting on possible meanings and relationships of the data. 

 During the reading sessions reflective and marginal remarks were made in order to 

understand better on what happened. 

 Analysis was done concurrently with data collection. 

 Coding was done through finding patterns and produce explanations using both inductive 

and deductive reasoning. 

 Data were then categorised into segments. 

 Then themes and sub-themes were formulated 

(Creswell, 2009, Brink, Van der Walt & Van Rensburg, 2018) 

 

Trustworthness 

The following measures were applied to ensure trustworthiness 

 Credibility: the researchers have established confidence in the truth of the findings with 

the participants and the context in which the research was undertaken (Polit & Beck, 

2008). 

 Prolonged engagement: this was done through engagement and spending time with the 

students to build trust and rapport.  

 Peer examination: findings were discussed with peers. 

 Authority of researchers: the researchers have more than five years‘ experiences as 

nursing lectures. 

 Structural coherence: the study focused on students experience 
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 Transferability: this was supported by description of verbatim quotes of participants 

showing that this study‘s findings are applicable to other similar contexts, circumstances 

and situations. 

 Dependability: the research process and data analysis ensure findings are consistent and 

can be repeated as confirmed by a peer. The research design and methods used were 

acceptable and all the students were given the same instructions. 

 Conformability: every step of data analysis made was supported by a rationale for the 

decisions taken in other words a chain of evidence was created in the research process. 

 

Ethical Measures 

Ethical measures that were adhered to were the following: 

 Principle of respect- students were not forced to write the narratives. Only those who 

were willing took part in the study. They were also allowed to withdraw from the study if 

they wished to do so. 

 Informed consent- student‘s consents were obtained to take part in the study. 

 Justice – all students had the opportunity to take part in the study if they were willing to 

do so. The narratives were not identified (anonymous) and students were not identified 

either. 

 Confidentiality was ensured in that patients/incidents and nurse educators/registered 

nurses were not linked to incidents that happened in different wards. 
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Analysis of Data and Literature Control 

The different themes and sub-themes that were arrived at of the study are presented and 

discussed with a literature control. There is also reference to direct quotations of the participants. 

The research question that had to be answered was: 

―What are the experiences of nursing students during their clinical placements in hospitals and 

health centers‖? 

 

Themes 

In essence participants (students) had diverse experiences of care and support during learning 

and teaching in the clinical setup that range between positive to negative. The experiences of the 

participants were captured in two main themes and subthemes. The themes with the relevant sub-

themes are presented in Table 1. 

Main Themes Sub-Themes 

1. Students experienced different aspects 

that relate to the  clinical setting 

1.1 Conducive and unconducive teaching 

and learning environment 

1.2 Adequate and lack of supervision during  

        clinical sessions 

1.3   Negative and positive experiences    

regarding involvement of students in 

learning activities  

 

2. Students experienced mix emotions  

 

2.1   Negative emotional experience:                   

 professional conflict and emotional   

demands of caring  

2.2   Positive emotional experience:         

        involved in nursing activities 
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Table 1: Themes and sub-themes of experiences 

Main Theme One: Students experienced different aspects that relate to the clinical setting  

The clinical setting is a significant learning environment for undergraduate nursing students. 

However, the learning that occurs in this environment presents challenges that may cause 

students to experience stress and anxiety or joy and fulfillment.  Never the less the clinical 

nursing education has been and will continue to be a large part of nursing education. 

(Moscaritolo, 2009). 

Clinical nursing education (clinical teaching) is the means by which student nurses learn to apply 

the theory of nursing. Facilitating integration of theoretical skills becomes the art and science of 

nursing. This correlation of theory and practice, and building of meaningful experiences take 

place during clinical nursing education sessions. 

Thus, clinical nursing education takes place in the clinical settings and is a very important 

component of the education and training of student nurses. Therefore, the quality of nurse 

education depends largely on the quality of clinical experiences that student nurses are exposed 

to in the clinical environment. (Henderson, Cooke, Creedy & Walker, 2012). 

 

Conducive and Unconducive Teaching and Learning Environment 

The learning environment for student nurses consists mainly of the classroom where theory is 

taught and the clinical settings where practice is done. By implication it means that there should 

be a close relationship between theory and practice because nursing cannot be learned through 

either theory or practice alone. However, teaching in the classroom takes place in a controlled 

situation while clinical nursing education takes place in a complex social context. (Papastavrou, 

Lambrinou, Tsangari, Saarikoski & Leino-Kilpi, 2010). 

In spite of the fact that the clinical environment is complex the provision of a good learning 

environment is crucial for students to learn because a major part of their education and training 

take place in that context (Dale, Leland & Dale, 2013). Thus, an ideal learning environment is 
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seen as one in which educational needs of students are met. In this study, students experienced 

positive and negative feeling and situations concerning the learning and teaching environment.  

The following statements are evident of this; 

 ―Hospital staff welcomed us and were happy that we were allocated to their institutions 

for certain times‖ 

―The condition in the wards was not as bad as I thought‖ 

―I really enjoyed my stay in this ward especially the last two days the staff looked after us‖ 

―I got a compliment that is, that I am going to be a good nurse and that I am having the 

will to learn‖ 

―I felt grateful to observe nursing care and to be given an opportunity to learn‖ 

―I don’t have any complaints the nurses were all helpful and the environment is conducive 

for learning‖ 

According to Henderson et al., (2012) and Rhee (2013) students feel confident and motivated to 

learn in an environment where they are respected, recognised, supported and regarded as part of 

the team. The feeling of being seen heard and valued as individuals and as students is described 

as an important pre-requisite for experiencing a conducive learning environment. 

An environment that positively influences learning have been reported as where staff are happy, 

friendly with good morale and attitude, cooperative and willing to teach and guide students to 

provide quality patient care (Chuan & Barnett, 2012). 

Thus, a conducive learning environment is characterised by the following; approachability of 

staff members, solidarity among nursing staff and encouragement of students to participate in 

discussions and actions. Furthermore, it also includes the nature of care delivery, the ward‘s 

philosophy, flow of information related to patient care and the documentation of nursing care 

(Saarikoski & Leino-Kilpi, 2002). 

There were also negative comments on the learning environment the following statements are 

evident of this: 
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 ―We were treated badly, we were accused of not knowing anything and were ask what 

were you taught in class‖ 

 ―I did not feel free. I was afraid of doing something wrong‖ 

―Not all nurses are role models to us.‖ 

―Some staff members were making fun of us and criticizing our school uniform‖ 

―The atmosphere in some clinical sites were not always student friendly…….a feeling of 

not welcome was experienced‖ 

A non-conducive learning environment may lead to frustration and demotivation thus, negatively 

affecting students learning in acquisition of knowledge and skills to become competent 

practitioners (Frankel, 2009). A study by Cheraghi, Salasi and Ahmadi (2008) reported on 

relationship problems in the clinical environment which included staff being unfriendly, staff 

having a bad attitude, are hostile and deny the students opportunities to learn. 

 

Adequate and lack of supervision during clinical sessions 

What does supervision of student nurses mean with specific reference to clinical nursing 

education? There are many definitions but for purposes of this study the following definition was 

adopted. Clinical supervision is the process of professional support and learning in which student 

nurses are assisted in developing their practice through regular discussions, practice with 

experienced and knowledgeable colleagues. This involves direct and indirect observation by a 

registered nurse/lecturer who guides the student during clinical placements (Fowler as cited in 

Brunero & Stein-Parbury, 2012). 

Supervisors have to find a balance between patient care and students‘ learning. Supervision 

should be performed through different activities allowing students to be independent but also 

being there for the students while applying patient-centeredness. Although various and different 

views on the supervising of student nurses are available in literature (Lambert & Glacken, 2005; 

Manninen, Henriksson, Scheja, & Silén, 2015), the general view is that supervising students is 
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about enhancing learning through provision of opportunities for learning, supporting, guiding 

and conducting timely and fairly evaluations. 

 

From the results it was evident that some supervisors understand their role and are committed to 

the supervision of students, while others did not do so. The following quotes by students in this 

regard are evident; 

 ―I don’t want to be allocated to the baby room without strict supervision they must not 

expect that from me‖ 

―We are sometimes left alone and we did not know what to do with patients‖ 

―I undressed a patient without covering him and it was very cold he started to shiver- the 

registered nurse shouted at me because of that and I felt that if I had committed a crime‖ 

―I felt afraid when doing something under supervision by someone who judge me and not 

guide me‖ 

―They don’t know much about us because they don’t really know how much we know or 

how much they can expect of us‖ 

Experiences of students being ignored and misused as merely a pair of hands is shown to cause a 

great deal of emotional labour for students during clinical nursing education sessions (Rhee 

2013). Students need adequate support and supervision during clinical nursing education sessions 

because the clinical setting is the most valuable educational resource for students as they nurse 

real patients. 

Literature suggests that to provide effective student support, supervisors/mentors must be 

positive role models, knowledgeable, and able to develop good working relationships. On the 

other hand, students need to perceive themselves as empowered and supported when in clinical 

practice (Emanual, 2013). 

Appreciation was mentioned by participants on the way they were supervised. The following 

statements are evident of that; 
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―The lecturer showed me how to do the procedure that made it easy for me to do it‖ 

―We are well supervised the registered nurse show and guide us on nursing care and 

procedures‖ 

―I missed something and the lecturer talked to me and guided me in a good way‖ 

―Procedure was very nice and clearly explained‖ 

―I was happy during the month I worked in this unit because the supervision was good‖ 

 

Negative and Positive Experiences Regarding Involvement of Students in Learning Activities  

In order to provide high-quality nursing care to patients, student nurses need to learn theoretical 

knowledge as well as practical skills. Cope and Kalantzis (2000) emphasise the importance of 

student nurses being taught to link the theory learnt in university to the realities of nursing 

practice. 

According to Henderson et al., (2011), learning in practice setting is invaluable for pre-

registration student nurses, which is why placement accounts for 50% of the nursing curriculum. 

Students undertake various placements and have to adjust as they move from one environment to 

the next. Having to fit into the social and professional environment of the clinical area and be 

accepted as part of the team can be challenging and can increase the pressure a student has to 

face. It is imperative that an effort is made to improve student learning and satisfaction within 

the clinical setting and that student nurses are trained to deliver high-quality patient care. To be 

able to meet these challenges, students need to perceive themselves as empowered and supported 

when in clinical practice.  

According to Dale et al., (2013), students‘ own preparedness and expectations regarding focus 

and learning outcomes in the actual practice period is important for having optimal learning 

benefits during the clinical sessions. Maximising student engagement is critical to achieving 

clinical learning outcomes. 
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This study showed that students were involved during the learning activities (e.g. the 

administration of oxygen in a patient with dyspnea) in the health facilities. Some of the positive 

experiences are reflected in the quotes below: 

 ―I was allowed to first observe how the registered nurse insert a suppository and when the 

next patient had to get a suppository, I asked the sister to do it, she agreed and she 

supervised me and also gave me positive feedback after the procedure‖ 

―I learned to observe and ask while in the clinical practice setting, because this shapes you 

to be a good nurse‖ 

―I was busy with observations when I realized the patient’s saturation was low. I 

immediately reported it to the registered nurse and then she administered oxygen to the 

patient. The saturation immediately improved. I was so impressed to see that the patient 

gets better, after I reported the incident and the registered nurse acted immediately‖ 

Unfortunately not all staff members in the clinical setting are willing to support the students and 

not all learning activities were satisfactory as can be seen in the quotes below; 

 ―The registered nurse put up a drip, but did not wear gloves‖. 

―The nurse put up a drip, but did not indicate the type of vacoliter she puts on. She did not 

even disinfect her hands. I wanted to tell her, but because of fear, I did not‖.   

―The staff speaks Afrikaans and I did not understand them‖ The language barrier causes 

that the student felt excluded and it causes anxiety‖ 

―The patient arrived at Casualty due to a car that ran him over, the sister asked the 

questions, but the patient could not understand, because he only understands his 

vernacular. The sister then decided to fill in the form, even the allergies, on what she 

decided and not asking the patient‖ 

In the statements above it is clear that the learning experiences of students in the clinical setting 

is highly influenced by the kind of feedback they receive on their work, hands on practice with 

the guidance of the registered nurse and the relationship between the student and the registered 

nurse. Muleya, Marshall and Ashwin (2015) believed that nursing education has the mandate to 
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prepare students to practice safely, accurately and compassionately in a myriad of health setting. 

The clinical setting is considered as one of the most valuable educational resources for students 

as it helps them to gain practical knowledge and skills to practice their discipline.  

The acquisition of quality clinical experience with a supportive and pedagogically adjusted 

clinical learning environment is a significant concern for educational institutions. The assessment 

of the clinical settings as learning environment is a significant concern within contemporary 

nursing education (Papastavrou, Dimitriadou, Tsangari & Andreou, 2016). Clinical placements 

are essential for teaching students new skills and to link theory to practice.  

The quality of nursing education depends largely on the quality of the clinical experience 

planned in the nursing curriculum. In the clinical learning environment, there are varieties of 

influences that can significantly promote or hinder the clinical learning among novice student 

nurses. A supportive clinical learning environment is vital to the success of the teaching learning 

process. Many nursing students perceive their clinical nursing environment as anxiety and stress 

provoking. Clinical learning experience requires difficult adjustments for students as they come 

from different socio-economic and cultural backgrounds (Campbell, 1994). 

 

Main theme Two: students experienced mix emotions  

Negative emotional experience: Professional conflict and emotional demands of caring  

A negative emotion usually goes with stress and stress in the nursing profession is an ongoing 

worldwide problem. Factors leading to stress in nurses include, a highly demanding job with 

sometimes poor support, workload of patient care, rapidly changing circumstances, shortage of 

resources, professional conflict and emotional demands of caring for patients including dealing 

with death (Williams 2014). 

The environment is unpredictable, if unstructured and overwhelming, students can be left with 

feelings of vulnerability and anxiety as can be seen in the quotations below: 

 ―I felt bad by leaving a patient unattended suffering from pain, due to clots in the uterus, 

the registered nurse told us to leave the patient alone, after she slapped the patient‖ 



195 
 

―A male patient at the clinic pointed a finger at me and shouted at me ― 

―I told the sister that there is a lot of pus in the child’s wound, she ignored me and later 

said she knows, the child’s mother begged me to tell the sister again because it makes the 

child uncomfortable – I regret telling the nurse, but felt sorry for the child‖ 

―A patient passed on and I was asked to go and prepare the body, I have never done this 

before and felt very scared‖ 

―I sometimes felt very lonely‖ 

A study by Kim, (2011) provides information on clinical fieldwork by nursing students and 

continues to report, that being deprived of belongingness, will affect learning and influence 

practical ability and the motivation to learn. 

 

Positive emotional experience Involved in nursing activities 

One of the aims and roles of clinical supervision is the prevention of undue stress as indicated by 

Williams, (2014). Another very important function to be added is communication, without which 

the environment will become confused and chaotic. On the other hand, if the communication is 

good between the student and the nurse and the environment is safe, a therapeutic environment is 

established in which the student can learn and gain the necessary skills to become a safe 

practitioner. It is evident in the feedback provided by the students that the positive experiences in 

the clinical settings contributed towards a positive attitude and acquiring of skills, since they 

could practice with more confidence. Below are some of the positive emotional experiences 

students‘ experienced during interaction with health staff and how it enhanced learning 

opportunities: 

 ―I was invited to be part of the hand over and I listened carefully when the registered 

nurse do the hand over to the other staff. I felt good to be involved and to see how the 

registered nurse did a proper hand over; it helped me to identify the important things to 

mention during the giving of a report‖. 
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―I was feeling amazing because it was my first day working in family planning and there 

was a good relationship between me and the permanent staff in the clinic. The enrolled 

nurse assisted me during the counselling session and explained in a very gently way what I 

should do and not do during such a session‖.  

―Me and my fellow colleague were taken by a registered nurse and she demonstrated to us 

how to admit a patient properly. We were so happy, because we struggled with this since 

admissions are done in several ways in the different wards in the hospital‖.  

―I was very anxious to do a baby bath, but the registered nurse stood next to me and 

explained and supported me. I was so delighted when I successfully completed the 

procedure, without harming the baby. As a student, I realized I always need to accept that I 

am learning … and that I may not need the guidance of the registered nurse, but I was 

really grateful for her guidance‖.  

―I was taken by the hand of an enrolled nurse to do a wound dressing. I was so scared and 

the nurse realized it. She said to me not to worry because she will not leave me alone to do 

this. Her words and actions gave me the strength to proceed with the procedure‖. 

From the above statements and evidence provided in the literature, it is of utmost importance that 

students need to have a dedicated person during the clinical setting to guide and mentor them. 

The constructive feedback helps them to realise their weaknesses and it helps them to improve. It 

also contributes towards their progress in the profession. 

 

Conclusions and Recommendations 

From a global perspective, undergraduate nurse education has changed significantly in the last 

decade with more emphasis being placed on student learning and teaching in the clinical setting. 

The nurse guiding and teaching nursing students in clinical settings will always be a very 

important teacher. It is recommended that nurses in the clinical settings should receive in-service 

training in better understanding their role as nurse educators and being better communicators. 
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Maximising student engagement is critical to active learning outcomes considered central to the 

clinical curriculum in undergraduate nursing education. The role and function of the nurse 

educator in this regard cannot be over emphasised. Nurse educators are encouraged to engage 

students in all activities in the clinical setting and provide the necessary support as required by 

the students.  

Students had positive and negative experiences and therefore the nurse educator needs to 

encourage positive experiences by providing positive feedback to the staff in the clinical setting. 

The challenges should be highlighted to the students and staff and a common agreement should 

be found to manage these challenges. 

Another recommendation will be that the nursing lecturing staff and relevant stakeholders have 

annual seminars to keep abreast of the latest professional technical developments. 
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16. Enhancing learning and teaching through education 4.0. 

Havelinus N. Shemuketa52, John K. Nyambe53 and R.K Shalyefu54 

 

Introduction 

The Fourth Industrial Revolution (4IR) is a wave of cyber-physical systems, dynamisms and 

technological advancements in everyday life, workplaces and educational fraternities, exerting 

pressure on the way people think, live, work and relate to one another. Such dynamic changes 

create demands for personal, social and professional transformations within individuals and 

various economic and social sectors (Zogopoulos, Mourtzis, E., & Dimitrakopoulos, 2018). 

Advanced by the Federal Government of Germany, aims to enhance ―technological innovation 

capability of enterprises and the development of new processes and models as key factors for the 

future economic prosperity and employability of workers‖ (Gebhardt, Grimm, & Neugebauer, 

2015, p. 119).  

These dynamisms and advancement in information technology and innovation require educators 

and students alike to continuously devise new ways in order remain relevant and competitive.  

There is need to redefine Education 4.0, enhance talent, creativity and innovation (Puncreobutr, 

2016, p. 92). Response to the pressure exerted by the Fourth Industrial Revolution requires 

integrated and comprehensive efforts that involve all stakeholders, from public and private 

sectors to academia and civil society. Professionals and ordinary individuals are required to 

adjust to technological advancements and ―internet of things‖(Zogopoulos et al., 2018). 

Curriculum and policy developers are particularly required to transform curricula and pedagogy 

in compliance with the changing skills requirements in the world of work. Education 4.0 (or the 

Fourth Educational Revolution) is the premier response to the eminent Fourth Industrial 

Revolution.  It suggests that educational practices should focus on developing skills in 

entrepreneurship, creativity and innovation (Zogopoulos et al., 2018).  
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The 4IR wave is so strong that change is inevitable, including within the education settings, 

making Education 4.0 the famous buzzword among educationists today. Key questions that we 

need to ask ourselves are: how do we navigate Education 4.0? Are we, as educators ready to 

embrace the eminent transformation in our professional practices? Education 4.0 responds to the 

needs of 4IR4, where human capacity and technological innovations are aligned, and enabling 

access to new possibilities. This conceptual paper explains the trends of Education 4.0, 

preference of the 21
st
 century students, skills for 21st century educators, share some ideas on 

how to navigate Education 4.0 to enhance learning, teaching and student success (Hussin, 2018, 

p. 92). 

Wim (2017) advises African countries including Namibia to design curricula and policies that 

promote the (i) development of business schools and technical vocational training centers that 

are strongly linked to the commercial sector; (ii) increase investments in technical and STEM 

skills; (iii) transforming learning towards acquisition of complex, problem-solving skills; (iv) 

creation of a supportive programmes for human capital enhancement to better protect Africa‘s 

knowledge base from conflict and disease; (v) underpinning of investments in the knowledge 

base and entrepreneurial ecosystem; and that (vi) promotes effective and efficient use of 

financial resources (Wim, 2017). 

 

The history of industrial revolutions and the role of education 

The Fourth Industrial Revolution is a successor to three previously occurred industrial 

revolutions. The First Industrial Revolution (industry 1.0) which emerged in the late 18th 

Century, involved harnessing steam power to mechanise production while the second (industry 

2.0), which began in the early 20
th

 century, used electricity in mass production. The third 

(industry 3.0), which emerged in the early 19
th

 century, involved the use of electronics and 

information technology to automate production. The Fourth Industrial Revolution (industry 4.0 

or 4IR) emerged in 2011, and is characterised by Cyber Physical Systems and ―Internet of 

Things‖ (Baygin, Yetis, Karakose, & Akin, 2016, p. 1). The 4IR focuses on the fusion of 

technologies (―Internet of Things‖) and human capital. It promises to transform the way we live 

and the environments we live in (Maynard, 2015). 
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In response to the needs of industry 1.0, education 1.0 was characterised by rote learning and 

memorisation of content in schools and training institutions. This could be particularly true 

considering that education systems were designed to maintain colonial and apartheid interests in 

many occupied countries across the globe. Education 2.0 began the transition to a new 

educational paradigm based on knowledge and innovative production. Education 3.0 empowers 

students to produce, not merely to consume, knowledge. Education 3.0 is made possible by 

internet-enabled learning while education 4.0 empowers students to be innovative, creative and 

flexible through digital technology (Harkins, 2008). 

As a buzz word in the education circle today, education 4.0 is a response to the needs of the 4IR 

and this makes change inevitable in all our daily engagements. The demands of the 4IR inspired 

Zogopoulos, et al. (2018) to introduce a concept ―teaching factories‖ with the aim of involving 

student engineers, in collaboration with experts on the field. The teaching factories are an 

important way of practicing the technical knowledge that is included in the emerging education 

4.0 concept. Education 4.0 considers, on the one hand the exploitation of the developed 

technologies (e.g. advanced visualisation techniques that integrate virtual reality) to facilitate the 

teaching process and on the other hand the methods and the workshops that will familiarise the 

aspiring engineers with these technologies, as will work in industry 4.0 environments 

(Zogopoulos et al., 2018, p. 130). Education 4.0 requires teachers to change from traditional 

teaching approaches to the framework of education 4.0 while embracing digital technologies 

(Zogopoulos et al., 2018, p. 131). 

 

Education 4.0 in Higher Education 

The 4IR is characterised by electronic devices and digital systems that communicate with each 

other via internet and sensors. If the 4IR is integrated into higher education, it has the potential to 

enhance the quality of teaching, learning and student success. Internet and sensor technology 

enables users to collaborate through an interactive system (Baygin et al., 2016). 

Due to the increasing technological advancements in our daily routines and the educational 

dynamism, teaching and learning becomes more challenging, intricate, connected and digitalised. 

These changing circumstances require new and modified competences of future employees.  
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Working within a continuously changing environment, educators need to prepare appropriately 

by acquiring the 4IR skills, through retraining and upgrading. The table below shows some of the 

skills trending and declining in the next two years: 

Trending in 2018 Trending in 2022 Declining in 2022 

1. Analytical thinking and 

innovation 

2. Active learning and learning 

strategies 

3. Creativity, originality and 

initiative 

4. Technology design and 

programming 

5. Critical thinking and 

analysis 

6. Complex problem-solving 

7. Leadership and social 

influence 

8. Emotional intelligence 

9. Reasoning, problem-solving 

and ideation 

10. Systems analysis and 

evaluation 

 

1. Analytical thinking 

and innovation 

2. Active learning and 

learning strategies 

3. Creativity, originality 

and initiative 

4. Technology design 

and programming 

5. Critical thinking and 

analysis 

6. Complex problem-

solving 

7. Leadership and social 

influence 

8. Emotional intelligence 

9. Reasoning, problem-

solving and ideation 

10. Systems analysis and 

evaluation 
 

1. Manual dexterity, 

endurance and precision 

2. Memory, verbal, auditory 

and spatial abilities 

3. Management of financial, 

material resources 

4. Technology installation 

and maintenance 

5. Reading, writing, math and 

active listening 

6. Management of personnel 

7. Quality control and safety 

awareness 

8. Coordination and time 

management 

9. Visual, auditory and 

speech abilities 

10. Technology use, 

monitoring and control 

Table 1, Fourth industrial revolution (4IR) skills adopted from Future of Jobs report 

(2018, p.12), World Economic Forum 

Educators in higher education should be inclined toward digitally-oriented teaching and learning 

processes and able to apply Virtual Reality (VR) technologies. VR technologies provide 

educators with innovative opportunities to acquire practical experience in higher education, 

where they can enhance the students learning (Janssen, Tummel, Richert, & Isenhardt, 2016). 

Educators need to design new ways of facilitating learning, preparing students for a digitised 
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working environment. It is of utmost importance for educators in higher education to provide a 

technologically-oriented focus teaching, reflectivity and a fusion of theoretical knowledge, the 

practical applications and problem-solving competencies. Therefore, highly qualified 

professionals with technological know-how are required for the near future world of work. Given 

the advent of 4IR, higher education practitioners have no choice but to change the way they 

think; the way they administer and deliver teaching and learning to enhance student success. The 

current university curricula models and teaching and learning pedagogies may not be relevant 

and might not produce the desired learning outcomes any longer. In addition, the current 

generation of students, the generation Z, (the ―digital natives‖ or the ―millennials‖) are 

technologically savvy, in that they are using internet to access information, entertainment and to 

communicate with each other any time anywhere.  

Hussin, (2018) describes the current cohorts of higher education students as young people below 

the age of 23 years. This generation of students, generation Z, prefers to use digital tools and 

online forums (―internet of things‖) in their daily activities and are directly involved in their own 

learning process. They accept challenges and enjoy learning in a highly interactive and 

collaborative environment. Internet connectivity makes it perfectly normal for generation Z 

students to learn at any place, other than their usual classroom, anytime, with unhindered access 

to new information. The Gen Z students could be highly impatient and expect internet 

connectivity tools to be available and accessible and affordable (Hussin, 2018, p. 93).  

For this reason, high education institutions need to redesign teaching and learning pedagogy, so 

that they can be aligned to the needs of generation Z students,  preparing them to thrive in the 

fourth industrial revolution (Janssen et al., 2016, p. 20). 

 

Challenges facing Higher Education 

Janssen (2016) identifies a number of new challenges facing higher education institutions 

globally. These new challenges include declining financial resources, increasing numbers of 

student-lecturer ratios, overcrowded lecture halls, which may not be favorable for active 

participation in the learning process by all students. These new challenges exert pressure on 

educators to devise new teaching and learning approaches infusing technologies and internet 
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connectivity to realise student success (Janssen et al., 2016). Moreover, there is increased 

demand for digital technology equipment for use in the implementation of MOOCs in higher 

education. Due to inadequate financial resources, access to MOOCs and other digitalised 

teaching and learning programmes would be limited.   

 

Responding to the challenges facing Higher Education 

According to Janssen (2016), new technological media, accompanied by new teaching and 

learning approaches such as flipped classroom and massive open online courses (MOOCs) have 

gained momentum in higher education. Furthermore, Janssen (2016) argues that it is inevitable 

for higher education institutions to transform curricula content and delivery from classroom-

based teaching and learning to cybernetic instruction (Janssen et al., 2016). 

Janssen (2016) further points out that improved access to higher education led to overcrowded  

lecture halls in which case, some of the students cannot get the opportunity to apply theoretically 

acquired knowledge and skills in practice. In some fields of studies, it is impossible to conduct 

simulation training in real laboratories due cost, complexity or hazardous implications. Instead of 

actual laboratories, Virtual Reality (VR) technological advancements can be utilised, due to their 

simplicity to use and the reduction in costs of head-mounted displays (HMDs) equipment. 

Virtual environments (VEs) provide timeless and inclusive opportunities for experiential learning 

outside of the lecture halls. Furthermore, VEs create favorable opportunities for students to 

discover and visualise complex and abstract processes (Janssen et al., 2016). 

Moreover, Jensen (2016) states that adding VEs and VR in higher education provides students an 

opportunity to acquire theoretical knowledge, use technological media and virtualise processes. 

The use of VR technologies in teaching and learning offers students the potential to experience 

virtual objects and to interact with the environment. It is characteristic of generation Z students 

to learn in active, self-controlled and problem-oriented contexts. In addition, VEs provide a 

suitable setting, allowing more personalised learning experiences befitting  students‘ needs and 

enhancing self-controlled learning (Janssen et al., 2016, p. 22). 

Education 4.0 and the Technical, Vocational Education & Training (TVET):  
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According to Gebhardt, et al. (2015), key qualifications, action-orientation, competence-

orientation and learning field concepts in TVET promise a curricular framework, which is 

flexibly responsive to the new demands of cyber-connected workplaces (Gebhardt et al., 2015). 

TVET instructors would require retraining and upgrading, to gain new, interdisciplinary and 

Information Technology skills. This calls for the ability of future qualified, TVET professionals, 

forms and routines of work and working strategies that are deeply entrenched in co-operative, 

competency-based and autonomous learning and teaching arrangement, in an increasingly 

interconnected operational environment (Gebhardt et al., 2015). 

 

Implications of the 4IR on learning, teaching and student success 

Possible loss of jobs of “low”-qualified and “low”-skilled employees: Gebhardt (2015) 

foresees a replacement of current repetitive and physically stressful manual work by automated 

and artificially intelligent robotics. Moreover, the future world of work would be characterised 

by enhanced qualification requirements and flexible workers who are open to participate in 

continuing professional development programmes. Untrained or semi-trained workers, 

irrespective of their existing experience, abilities, proficiencies and competences, will face 

difficulties to compete on the job market (Gebhardt et al., 2015). 

Specialized proficiency requirements: Gebhardt (2015) describes that the world of work would 

be characterised with ―user-centric, clearly arranged simpler user interfaces of digital devices‖ 

(Gebhardt et al., 2015, p. 127). Therefore, future employees may not require a broad variety of 

competences, skills and qualifications. In the near future, condensed teams of specially trained 

professionals would head work teams to monitor cyber-supported work processes.  

Strengthening of the dual vocational education and training: Dual vocational education and 

training is characteristic of the German education system. This dual system is deeply entrenched 

in cooperation between small and medium sized companies, and publicly funded vocational 

education and training institutions (Report on vocational education and training, 2015). The 

German society, politics and enterprises highly value qualified professionals of the dual 

vocational educational system. TVET educators design and facilitate simulated training projects 

and production processes with trainees of different regulated professions. Through this fusion of 
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interdisciplinary programmes and inclusive designing of artificially intelligent networks of 

production processes, would enhance the potential for trainees to associate themselves with 

specific professions. A close collaboration between vocational schools and the industry would 

potentially add value to sustainable skills development (Gebhardt et al., 2015). Although the 

dualism applies to German vocational education and training system, it is quite similar to the 

local Work Integrated Learning (WIL) which currently characterises higher education and TVET 

in Namibia.  Therefore, strengthening WIL in Namibia is inevitable.  

 

Conclusion  

The Fourth Industrial Revolution, (4IR), is in our midst, exerting pressure on the way we live; 

the way we work and interact with one another. Generation Z is technologically savvy and 

expects to have access to digital networks anytime anywhere at reduced costs. To cope in this 

highly dynamic world, educational and professional transformation is inevitable. Educators in 

higher education and TVET have no choice but to embrace the Fourth Educational Revolution 

(education 4.0). Regardless of whether educators operate in basic education, higher education or 

TVET there is an urgent need to redesign curricula, adopt new teaching and learning approaches 

by accepting digital technologies that have the potential enhance student success.   

 

Recommendations  

Given the background conceptualisation of the imminent 4IR, this paper proposes a number of 

recommendations for curricula design, teaching and learning approaches: 

Adopt new technological media: The current generation of students and learners (generation Z), 

are digitally savvy and prefer to learn in a highly collaborative, practical and cyber-connected 

from at any place, anywhere in addition to their usual lecture halls and classrooms. 

Adopt new teaching and learning approaches such as flipped classroom and massive open 

online courses (MOOCs): Flexibility and cyber-connectivity should be at the centre of the 
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current curricula design, teaching and learning approaches to enable unhindered access to higher 

education and vocational training.  

Transform curricula delivery from classroom-based teaching and learning to cybernetic 

instruction: Implementation of MOOCs has the potential to eliminate barriers to accessing 

higher education and vocational training anytime, anywhere. 

Design curricula frameworks that are responsive to the new demands of a digitised world of 

work: Higher education and TVET curricula developers should be cognisant of the dynamisms 

facing the world of work, by aligning the subject matter content and programme exit outcomes to 

the 4IR skills. 

Enhance technical, vocational education and training: Theoretical content which is learnt in 

lecture halls and the usual classrooms should be related to the realities of the world of work. In 

as much as the acquisition of and discovery of scientific knowledge may be the primary focus in 

higher education, the ultimate aim should be to be find solutions to social problems, including 

the supply of competent, technical professionals.  

Increase financial investments in digital equipment and human capital development: Higher 

education and TVET is heavily pressured to find sustainable approaches that would make these 

instructions self-sufficient. Thus, it is advisable for the government, as a key stakeholder to 

consider increasing allocation of financial resources to higher education, and TVET institutions 

for the implementation of digital and cybernetic projects in response to the demands of the 4IR. 

Strengthen WIL in Namibia: The 4IR requires specialised professionals, who are capable of 

competently operating in a dynamic and highly digitalised world of work. Therefore, close 

collaboration between the industry, higher education and TVET institutions is inevitable, through 

formal bilateral or multilateral agreements. 
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17. Audio Visual Learning System (AVLS). 

David Vibi55, Martin Mabeifam Ujakpa56, Jonathan Fundisi57 And Jeremiah Muringi58 

 

Introduction 

Learning in life is continuous. Be it in school, home, work, seminars, course attendance and 

social gathering, learning always occurs. To Asb Learning Styles Lab (n.d.), ―We never stop 

learning in life – all the way through the education system, when we to attend courses and 

seminars, but also at work and as we go about our everyday lives in general‖.  In agreement with 

this, Dharmaraj (2015) indicates that learning goes beyond the classroom and happens 

deliberately or unintentionally. ―Learning is an act of acquiring experience, knowledge, skills 

and values by understanding what to do, how to do any task by synthesising the different types of 

information perceived by us‖ (Dharmaraj, 2015). Functionally, it is the changes in behavior in an 

organism that is as a result of experience or mechanistically changes in the organism or it‘s 

environment, (Houwer & Barnes-Holmes and Moors, 2013).  

Learning may occur through different styles. According to Asb Learning Styles Lab (n.d.), 

learning style is the methods that individuals apply whenever they need to concentrate on new 

and difficult information, absorb the information through their senses, process the information, 

transform it into knowledge, store the knowledge in their brains and retain the stored knowledge. 

As values, learning styles can lead to life and energy, creativity and development. Different 

people learn in different ways and as a result, different people have different learning profiles. 

There isn‘t a learning style that is better than the other. Different learning styles work for 

different individuals. Rita and Kenneth Dunn (1993) describe learning style as an interaction that 

occurs differently for each one.  
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Boneva and Mihova (2012) point out that learning style is not a single concept but consists of 

related elements that come from learners‘ environmental, emotional, sociological setting, 

physicality and psychological setting. This has resulted in the different ways that different 

individuals learn different task/items at a given time. Although learners may use different 

channels at different times depending on the nature of the task to be performed, it is possible to 

allocate learners to one group of learners based on their (generally) preferred channel of 

perception. Among the group of learners include visual learners, auditory learners and 

kinesthetic (tactile) learners.  

Visual learners tend to think in pictures and as a result, tend to create a mental picture of what is 

described in a text. They don‘t usually pay attention to a dialogue and hence may miss the 

meaning of some phrases especially when they contain difficult words to visualise. It is therefore 

important for a visual learner to have learning materials presented using maps, diagrams, charts, 

pictures, etc. Unlike visual learners, auditory learners learn best by hearing information. Most 

often they have difficulties understanding a text by just reading it. However, listening to the 

same text enables them to capture more details of that text. Kinesthetic learners on the other 

hand, learn best through touch, movement, imitation, and other physical activities. They 

remember best by writing or physically manipulating the information.  

From the discussion above, it‘s obvious that that learning materials produced in one way 

disadvantages some group of learners as the material may not fall in the learning category in 

which they belong.  

 

Objectives 

In view of industry 4.0 and the fact that learning materials are changing to match the various 

types of Learners, this research project developed an audio-visual learning game prototype to aid 

learners in all learner‘s category to be able to learn. The prototype allows for color, fruits & 

vegetables identification & pronunciation, word pronunciation, spelling & comparison and basic 

arithmetic operations to be performed. It can be used by persons of all age groups.  
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Methodology 

The Design Science Research (DSR) (Holmström, Ketokivi and Hameri, 2009; McLaren and 

Buijs, n.d.) approach was adopted in for this project to enable the designers, developers and users 

of the system to develop the system. As part of the DSR approach, the research project gathered 

requirements, specified the proposed game specification, designed and developed the game 

prototype.  

 

Technology Demonstator 

 

Fig 1: Initial View 

This is what the user will be seeing after launching the game. The menu section contains the 

different areas of learning. 
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Fig 2a: Basic Arithmetic 

This screen is where the user will be learning basic arithmetic. 

 

 

Fig 2b: Other Mathematical operations  

This second face composes of some different sort of topic in relation to mathematics. 
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Fig 3a: Listening and Spelling  

This section helps the users learn how to pronounce, spell and write English words. 

 

Fig 3b: Comparative and Superlatives 

This second portion helps the user learn the comparisons of English words. 
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Fig 4: Fruit and Vegetables Identification 

In this section, the user will be learning different fruits, vegetables names and be challenge into 

identifying them. 

 

 

Fig 5: Color Identification 
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In this part, the gamer/user will be learning different sorts of colors and identifying them as well. 

 

 

Fig 6: Animal Identification 

This last section helps the user know some animal names, how to spell those and pronounce 

them. 

 

Conclusion and Recommendations 

In this research project, the system developers aimed at developing an audio-visual learning 

game prototype to aid learners in all learners‘ categories. Based on user requirements gathered 

and game specifications specified, the game prototype was designed. Based on the design, a 

prototype of the game was developed. Since this is a prototype, it is recommended that the game 

be tested with users to ensure that it is functioning to the optimum. It is also recommended that 

that future versions of this or similar software have embedded behavioral ethics in it. Additional 

features should be added in future iterations to make it more useful to each learner category.   
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PART IX: SDECENT WORK AND THE SDGS IN NAMIBIA 
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18. Effect of Job Satisfaction on Employee Retention: The Case of Namibia. 

Josephina Lupandu59, Martin Mabeifam Ujakpa60 and Timoteus Sheepo61 

 

Introduction  

In the last decade, the concept of job satisfaction has attracted much attention in the field of 

Human Resources Management (HRM). The interest is deep rooted in the conscience that 

employees are the greatest assert a company has and retaining employees is much cheaper than 

recruiting new employees. Job satisfaction is therefore central and pivotal to the success of any 

organisation. Job satisfaction is the positive feeling that employees express over or about their 

jobs. Al-Hussami (2008) as cited in by Singh and Jain (2013) argues that job satisfaction does 

not only depend on the nature of a job, but also on the expectations of an employee.  

When one is satisfied about his or her job, the likelihood of the person carrying out his or her 

responsibilities in a full and productive manner is very high. When this happens and all factors 

being equal, both the employer and employee experience sustained economic growth and hence 

aiding in achieving the Sustainable Development Goal 8 (SDG 8) as slated out by the United 

Nation. In essence, when employees are dissatisfied WHEN they get discouraged and are likely 

to become low productive, stay absent from work and eventually the employer experience‘s a 

high labour retention/turnover. This in a way retards economic growth for the employer (if it 

takes time to employ a new hand) and employee (who may find a job much later than expected) 

and hence retards progress at achieving the SDG 8.  

Employees are perceived as the driving forces in organisational performance and success. This is 

confirmed by numerous studies which show that job satisfaction significantly attribute to 

employee motivation, productivity and commitment (Aziri, 2011) and eventually affect 

employees‘ efficiency, which in turn affects organisational performance and effectiveness (Javed 

et al., 2014). This emphasises employee retention as an integral part of any successful 
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organisation. According to Aguenza & Som (2012), employee retention begins in the recruitment 

process and is an endless process. Unsatisfied employees may seek for a new employer or and 

sometimes quit the current job and to take a new opportunity when available. With the 

advancement in the technology and the new Industrial (4.0) revolution that comes with lots of 

opportunities and challenges, unsatisfied employees quitting jobs could happen much faster than 

envisaged and these could impact sustained productivity and economic growth of both employer 

and employee. There is therefore the need to assess the effect of employees‘ job satisfaction on 

retention.  

This study therefore investigated the effects of job satisfaction on employee retention. To 

achieve this, the study established factors that influence job satisfaction, examined the effect of 

job satisfaction on employee retention, established ways of improving employee job satisfaction. 

 

Literature Review 

Aziri (2011) defined job satisfaction as a collection of feelings and acceptance on how people 

feel about their existing occupation. To Scheid (2011), the feeling and acceptance is a state in 

which an employee has the perception that all aspects of his or her job is easy, enjoyable, 

important and challenging. This feeling and state allows an employee to express positive 

attitudes towards his/her jobs. This study defined job satisfaction as a state in which an 

employees is happy with his/her work, his/her working conditions and environment. Among 

several theories propounded in attempt to understand and explain employee job satisfaction or 

motivation and its effects on various work related attributes include Maslow hierarchy theory of 

needs (as in fig 1), the two way theory theories (as in Table 1) and the Benton (2016) Employee 

Retention Conceptual Model (as fig 2). These theories are discussed in detail in the following 

sections. 
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Maslow (1954) Hierarchy Theory of Need 

As cited in Mawere et al (2016), Maslow (1954) hierarchy theory of need classifies needs into an 

order and the theory argues that, the needs of people are met at the lowest level before they are 

motivated to proceed to the next high level.  

 

Fig1: Maslow Hierarchy of needs 

 

The psychological level is the initial phase with a broader base. This level marks the beginning 

of life and as such it is more constituted by the basic needs, such as the needs to survive, which 

includes, water, food, shelter, sleep, homeostasis, excretion and some of which may be classified 

as a luxury by some, but prove to be a necessity for survival that is sex. In essence, the 

implication of Maslow (1954) theory to an employee working at a firm would be that, an 

employee is motivated by achievement of his/her personal needs (Mawere et al, 2016)). Often 

when the physiological need of an employee is fulfilled, they start focusing on the next hierarchy 

level, and this is achieved through salaries and benefits.  

According to Maslow theory (1954) as cited in Mawere et al (2016), remuneration is connected 

with the lower levels of need which is physical and security needs. In addition Hong and Waheed 

(2011) noted that, even when the lower order level of needs is achieved, the higher order level of 

needs will progress and become the priority, meaning that even if employees are to receive a 

salary increment, they are still not motivated and they will desire the needs of the next level. 
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Safety needs makes the second level of Maslow‘s theory of need and has the second largest base 

which include the need for protection, security, stability, and fixed employment. At this stage it 

is believed that the people‘s needs elevate to security needs such as morality, protection and 

employment security. In essence, at this stage the people are more concerned with preparing for 

uncertainties and protect their families, their properties and their employment. This is when 

people begin to worry about issues on morality, health and employment security, leading to the 

need for funeral policies, medical policies and legal representations in case of legal needs 

including employment security.  

According to Mawere et al. (2016), security needs are important for survival but not needed as 

badly as physiological need. When safety level is met, employees tend to fear of what will 

happen to them tomorrow, which can leave them in doubt and in the process they become 

dissatisfied leading to low productivity. However, when there is assurance that the organisation 

will protect its employees from any danger unknown or known (Safe environment), Stable 

employment and financial security, the employee become satisfied and strive for another higher 

level in the hierarchy of needs 

After attaining the second level of need on the hierarchy, people tend to move towards the third 

need (Love/belonging) on the hierarchy. This includes making and maintaining friendships at 

work. In this hierarchy, employees may as well begin to focus more on family and sexual 

intimacy including being next to the family/spouse among others. Mawere et al. (2013) 

described the third level in the Hierarchy of Needs as the level of belonging, love and affection. 

Martin and Joomis (2007) noted that in this level social needs are encountered through 

gratification of family members, friends and colleagues whom they interact with. In addition, 

Martin and Joomis (2007) indicated that, when physiological and security needs are met and 

people are satisfied, they endeavour out and look for relationships so that their needs of love and 

longing are met. In essence, an employer needs to create an environment that ensures the 

employees the opportunities to interact with one another in a conducive working environment. At 

this moment in time working environment or organisational culture plays a critical role towards 

employee satisfaction and organisational success. Poor working conditions and un-conducive 

working environments hinders employee satisfaction leading to employee isolation and affecting 

employees‘ overall performance and the company at large. In their paper on management 
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approaches for industry 4.0, the organisational culture perspective, Mohelska and Sokolova 

(2018), concluded that, it was necessary to change managerial approaches from bureaucratic to 

an innovative ones.  

Esteem needs belong to the fourth level of the hierarchy. It is believed that when a person 

satisfies his/her personal basic, security needs and obtain love and sense of belonging he/she 

elevates his/her desires into the fourth level of needs which belong to esteem needs. According to 

Maslow (1954) as cited in Mawere et al (2016), the esteem needs level consist of self-esteem, 

gaining confidence, achievements, self-respect and respect for others as well as being respected 

by others. In essence, this would imply the need to get confidence in the job, achievement at the 

job including self-achievements, expressing and gaining respect at work and gaining self-esteem 

at work. Martin and Joomis (2007) described this level of esteem as the level whereby, 

employees create positive feelings of self-worth and esteem and act upon increasing their pride 

towards their work and in themselves as individuals.  

At the pinnacle of the pyramid of the hierarchy of needs as postulated by Maslow is self-

actualisation. This is the last level and is mostly pursued by an employee after he/she has 

achieved all other forms of needs in the lower levels as his/her ego pushes him/her into the last 

level of needs that is the self-actualisation need level. This level is constituted by the morality 

needs, creativity, spontaneity, problem solving, and lack of prejudice and acceptance of the facts. 

In essence, the theory suggests that when an employee reaches this level, then he/she gets more 

concerned on morality, creativity (both from employees and employee) , freedom at work, ability 

and opportunities for problem solving, lack of bias and accepting the reality as it is.  Mawere 

(2016) further noted that at this level the employees become self-aware, do not care about other 

people‘s opinion and are more concerned about fulfilling their potential and hence more involved 

in professional activities in order to accomplish their desires. For employees to be content at this 

level, the employers need to recognise their efforts by giving them incentives and involve them 

in decision making and recognise their contribution efforts. 
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Hertzberg Two Way Theory (1976) 

According to Haruna (2013) the Herzberg Two Way Theory (1976) is one of the most well-

known and widely used theories to understand job satisfaction. The theory was propounded by 

Frederick Hertzberg in 1976, and provides a better understanding in regard to employees‘ 

behaviour and motivations. The theory was grounded from the several interviews conducted by 

Hertzberg with several employees, looking at what satisfies and dissatisfies them in their work.  

The Herzberg Two Way Theory (1976) was also recommended by Malik and Naeem (2012) who 

urged that, this theory has been used by numerous researchers in order to have better 

understanding of employee‘s attitudes and motivations on job satisfaction and dissatisfaction. 

Herzberg theory (1976) addresses job satisfaction in terms of the factors that causes satisfaction 

(motivations) and those that causes dissatisfaction such as hygiene (Haruna, 2013). Similarly, 

Rajah (2015) pointed out the status of satisfaction or dissatisfaction as an indication of 

motivation. Hygiene factors for job satisfaction as propounded by Hertzberg (1976) is in Table 1 

below.  

Table 1   

Hygiene Factors  Motivators 

Company Policies Achievement 

Supervision Recognition 

Interpersonal Relations Work itself 

Work Conditions Responsibility 

Salary Advancement 

Status   Growth  

Job security  

Source: Hertzberg (1976) 

 

Like many models and theories, weaknesses of Herzberg Two Way Theory (1976) include: (1) 

it‘s bound to serious critical methods. (2) the events in the theories are confused, they lead to job 

satisfaction and dissatisfaction (3) the ego-defensiveness from employee impact the reliability of 

data negatively (4) the sources of the factors on satisfaction and dissatisfaction overlap (5) the 

significance of the factors differ with the working level of the employees and (6) the theory 
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ignores different parts played by individual employees (Stello, 2013). Though tested for more 

than 53 years throughout divergent cultures, samples, positions and methods, there is no 

agreement to what level the validity of the Hertzberg estimates are and hence still remains 

questionable (Malik and Naeem, 2012). 

 

 

Benton (2016) Employee Retention Conceptual Model 

Fig 2 Conceptual Model for Employee Retention 

Source: Benton (2016) 

The model suggested that there are three broader categories of factors that influence employee 

job satisfaction namely, intrinsic job factors, extrinsic job factors and worker characteristics. The 

model suggests that employee satisfaction is influenced by intrinsic job factors and these factors 

include department, influence and success. These three factors may lead to employee job 
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satisfaction; job stress and burn out; obviously, the former determines whether the employee stay 

longer (retention) or leave (turnover) and the latter two factors may directly push the employee 

to stay or to exit. However, as shown in fig the process may have a straight turn from the 

intrinsic job factors to the final decision to retention or turnover without considering the job 

responses factor.  

This model also suggests that an employee may be influenced by extensive job factors namely, 

salary, caseload, supervision support, peer support and percentage time on task and these factors 

may act together towards the employee‘s job satisfaction, job stress or burnout. The employees‘ 

responses might have an influence on employee‘s decision to stay (retention) or leave (turnover) 

the organisation. It is important to realise that, the extensive factors may influence a straight 

decision to retention or turnout.  

The model goes further to suggests that retention or turnover can be influenced by employees‘ 

characteristics such as gender, age, race/ethnicity or previous county employment which can 

have an effect on job satisfaction of the individual. In essence, Benton (2016) argues that 

employee‘s characteristics contributes towards his/her job satisfaction and influence his/her stay 

(retention) or exit (turnover) from the organisation. 

Compared to Maslow Hierarchy of Needs (1954) as cited in Mawere et al (2016), and Hertzberg 

Two Way Theory (1976), Benton (2016) employee retention conceptual model was much 

broader. Firstly, Benton (2016) model has its strengths in identifying and categorise into three 

broader factors to job satisfaction and the ultimate effect on employee retention or turnover. 

Secondly, it relates the effect of job satisfaction to either ―Stay or Leave‖ which can be 

interpreted to mean employee retention or turnover. Hence, such a robust model that manages to 

explain why employees are satisfied or dissatisfied and able to determine likelihood of staying 

(retention) or leave (turnover) the organisation is ideal to this study which aimed at assessing the 

effects of job satisfaction on employee retention. It is therefore a much better ideal model to help 

understand factors that lead to employee job satisfaction which this study intended to achieve; 

this study therefore adopted it to define and explain the concepts of employee satisfaction and 

retention. Notwithstanding the weakness, Maslow Hierarchy of Needs (1954) as cited in Mawere 

et al (2016),and Hertzberg Two Way Theory (1976) enabled this study to understand job 

satisfaction, and its effects on employee retention.  
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Methodology 

A case study design approach was applied for this study. The research participants were chosen 

from the Head Quarters of the Ministry of Labour, Industrial Relation and Employment Creation 

at Khomasdal, Windhoek. This choice was made because; they have more understanding to 

employee issues and were in a better position to respond to the research instruments.  Applying 

Sloven‘s sample deterministic formula, n = N / (1 + N (e)
2
, 194 participants were selected 

randomly as sample for the study from 378 participants in the Ministry.  

After getting ethical approval from the International University of Management and permission 

from the ministry, the researcher receiving relevant documentations from the Ministry collected 

primary data of 194 employees using face-to-face self-administered questionnaire. Later an exit 

telephonic interview was conducted to collect data from 50 past employees of the Ministry. The 

collected data was analysed and results presented as below.  

 

Results and Discussions 

Applying factors outlined in Benton‘s Conceptual framework for job satisfaction and employee 

retention, the study examined how personal attributes like gender and age affect employees‘ job 

satisfaction using ANOVA. The result is in Table 2 below.  

Table 2: Effect of Age on Employees‟ Job Satisfaction 

ANOVA 

What factors influence your 

satisfaction on your job? 

Sum of 

Squares df 

Mean 

Square F Sig. 

a) 

Remuneration/S

alary 

Between 

Groups 
1.547 3 .516 7.463 .000 

Within Groups 13.133 190 .069   

Total 14.680 193    
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Promotion  Between 

Groups 
2.275 3 .758 4.026 .008 

Within Groups 35.787 190 .188   

Total 38.062 193    

Better working 

conditions 

Between 

Groups 
1.547 3 .516 7.463 .000 

Within Groups 13.133 190 .069   

Total 14.680 193    

Organizational 

culture  

Between 

Groups 
24.931 3 8.310 84.820 .000 

Within Groups 18.615 190 .098   

Total 43.546 193    

Managerial 

support  

Between 

Groups 
1.826 3 .609 3.790 .011 

Within Groups 30.509 190 .161   

Total 32.335 193    

Training and 

workshops 

Between 

Groups 
3.744 3 1.248 6.355 .000 

Within Groups 37.312 190 .196   

Total 41.057 193    

Company 

policies  

Between 

Groups 
2.425 3 .808 10.436 .000 

Within Groups 14.715 190 .077   

Total 17.139 193    

Supervision  Between 

Groups 
13.221 3 4.407 24.657 .000 

Within Groups 33.959 190 .179   
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Total 47.180 193    

Achievement  Between 

Groups 
2.425 3 .808 10.436 .000 

Within Groups 14.715 190 .077   

Total 17.139 193    

Recognition Between 

Groups 
2.425 3 .808 10.436 .000 

Within Groups 14.715 190 .077   

Total 17.139 193    

Interpersonal 

relations 

Between 

Groups 
1.959 3 .653 11.250 .000 

Within Groups 11.030 190 .058   

Total 12.990 193    

Work itself  Between 

Groups 
.000 3 .000 . . 

Within Groups .000 190 .000   

Total .000 193    

Job 

Responsibility 

Between 

Groups 
1.299 3 .433 4.018 .008 

Within Groups 20.479 190 .108   

Total 21.778 193    

Professional 

Advancement/G

rowth  

Between 

Groups 
2.425 3 .808 10.436 .000 

Within Groups 14.715 190 .077   

Total 17.139 193    

Job security  Between 

Groups 
1.959 3 .653 11.250 .000 
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Within Groups 11.030 190 .058   

Total 12.990 193    

Positions/status Between 

Groups 
3.651 3 1.217 8.061 .000 

Within Groups 28.684 190 .151   

Total 32.335 193    

 

As shown in table 2, the study found that when measured at a 95% confidence level, a very 

strong significant relationship (sig 0.000) exist between age, remuneration or salary and 

employees‘ job satisfaction. This means that age had a very strong influence on employees‘ 

satisfaction based on the remuneration or salary package or scale they are awarded at the 

workplace. In essence, the study findings also reveal a very strong relationship between age, 

promotion and employee satisfaction. In this case, employees‘ satisfaction was likely to be 

driven by the promotion opportunities presented within the workplace but the satisfaction was 

mostly age based meaning those between the ages 26-45 years were the most likely to be 

satisfied by the remuneration packages.  

Table 2 indicates a very strong significant relationship (Sig. 0.000) between age, better working 

conditions and the employees‘ satisfaction was found as well. This shows that age had an 

influence on employees‘ satisfaction based on perceived better working conditions in a 

workplace. In this case, the young and energetic population (26-45 years) is likely to be satisfied 

by the working conditions and raise their own individual job satisfaction. The study also realised 

that, there were some very strong significant relationships of (Sig. 0.000) across age and the 

following factors namely, organisational culture, company policies, supervisions, recognition, 

interpersonal relationships, professional advancements or growth and job security in relation to 

employees‘ job satisfaction. 

This mean that age played a greater role in determining employees‘ satisfaction in relation to the 

above mentioned factors. Those between the ages 26-45 years were noted to be the most likely to 

be influenced by the above mentioned factors into liking and satisfied by their own jobs. Lastly, 

the study also realised that there was a strong significant relationship between age and 
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managerial support (Sig. 0.011) and job responsibility (Sig. 0.008). In essence, the study findings 

have shown that age is an important factor and has a significant influence across all the other 

factors in influencing the employees‘ job satisfaction.  

 

Table 3: The effect of gender on employees‟ satisfaction 

ANOVA 

What factors influence your 

satisfaction on your job? 

Sum of 

Squares df 

Mean 

Square F Sig. 

a) 

Remuneration/S

alary 

Between 

Groups 
.130 1 .130 1.714 .192 

Within Groups 14.551 192 .076   

Total 14.680 193    

Promotion  Between 

Groups 
.651 1 .651 3.341 .069 

Within Groups 37.411 192 .195   

Total 38.062 193    

Better working 

conditions 

Between 

Groups 
.130 1 .130 1.714 .192 

Within Groups 14.551 192 .076   

Total 14.680 193    

Organizational 

culture  

Between 

Groups 
.526 1 .526 2.348 .127 

Within Groups 43.020 192 .224   

Total 43.546 193    

Managerial 

support  

Between 

Groups 
2.400 1 2.400 15.393 .000 

Within Groups 29.935 192 .156   
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Total 32.335 193    

Training and 

workshops 

Between 

Groups 
3.675 1 3.675 18.875 .000 

Within Groups 37.382 192 .195   

Total 41.057 193    

Company 

policies  

Between 

Groups 
2.106 1 2.106 26.900 .000 

Within Groups 15.033 192 .078   

Total 17.139 193    

Supervision  Between 

Groups 
4.060 1 4.060 18.077 .000 

Within Groups 43.121 192 .225   

Total 47.180 193    

Achievement  Between 

Groups 
2.106 1 2.106 26.900 .000 

Within Groups 15.033 192 .078   

Total 17.139 193    

Recognition Between 

Groups 
2.106 1 2.106 26.900 .000 

Within Groups 15.033 192 .078   

Total 17.139 193    

Interpersonal 

relations 

Between 

Groups 
1.144 1 1.144 18.534 .000 

Within Groups 11.846 192 .062   

Total 12.990 193    

Work itself  Between 

Groups 
.000 1 .000 . . 
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Within Groups .000 192 .000   

Total .000 193    

Job 

Responsibility 

Between 

Groups 
.107 1 .107 .948 .332 

Within Groups 21.671 192 .113   

Total 21.778 193    

Professional 

Advancement/G

rowth  

Between 

Groups 
2.106 1 2.106 26.900 .000 

Within Groups 15.033 192 .078   

Total 17.139 193    

Job security  Between 

Groups 
1.144 1 1.144 18.534 .000 

Within Groups 11.846 192 .062   

Total 12.990 193    

Positions/status Between 

Groups 
2.400 1 2.400 15.393 .000 

Within Groups 29.935 192 .156   

Total 32.335 193    

 

Table 3 showed that gender influenced employees‘ satisfaction on the following factors namely, 

managerial support (Sig.0 .000); employee supervision (sig. 0.000) and position or status held at 

the workplace (Sig. 0.000). These findings reveals that employees‘ gender had a strong positive 

association to the employees‘ satisfaction which were driven from the support and supervision 

they got from their management as well as the positions or the status these employees held 

within the organisation. In this case women were the once found more likely to be satisfied with 

own jobs because of the support and the supervision they got from their management as well as 

from the positions or status they held or command in an organisation.  
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The study also revealed that there was a stronger positive significant association (Sig. 0.000) 

between gender as a factor and other associated factors which influenced the employees‘ 

satisfaction such as availability and access to opportunities in training and workshops, the 

company policies,  personal achievements or professional advancement or growth, recognition at 

work and job security. This implies that the employees in the study were satisfied by the above 

mentioned factors but this was gender associated meaning mostly the women were the ones 

mostly driven by the above mentioned factors.  

In contrast, the study found insignificant relationship (Sig. 0.192) between the respondents‘ 

gender and their job satisfaction driven from salary or remuneration factors. This means that 

gender had insignificant influence on salary or remuneration as a motivator to the employees‘ 

satisfaction. Therefore, regardless of gender the employees drove the job satisfaction based on 

the remuneration packages offered by the organisation. In addition, the study also found out that 

gender had a slight insignificant association (Sig. 0.069) between employees‘ satisfaction and the 

availability of promotion opportunities within the company/organisation. This meant that 

regardless of gender the employees in the study drove their job satisfaction based on the 

promotion opportunities available. To add on, the study also realised an insignificant association 

between the employees‘ gender and the job satisfaction driven from better working conditions 

(Sig. 0.192) and the companies‘ organisational culture (Sig. 0.127) as well as from the job 

responsibilities held. This gives an impression that regardless of the employees‘ gender they 

owed their job satisfaction based on the working conditions, the organisations culture and, the 

job responsibilities they held within the organisation. All these factors discussed became the 

influential points to the employees‘ job satisfaction.    

The study further investigated the influence of intrinsic factors on the employees‘ satisfaction. In 

this study intrinsic factors were defined as departmental factors and the influence or success 

accrued within the work place. These factors are described in detail below. As in Table 4, the 

study findings shows that, 73%, 92%, 66%, 70%, 93%, 93% and 90% of the respondents 

highlighted on promotion, better working environment, organisational culture, professional 

training & workshops, job security, interpersonal relations and company/departmental policies 

respectively as a factor that influence job satisfaction. 
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On factors associated with the influence and the success that employees gain over time in an 

organisation as a factor influencing job satisfaction, the study found out a strong significant 

agreement (90%) between the respondents that personal achievements accrued at the 

organisation, is a source to their job satisfaction. While, another 90% strongly suggested that 

recognition of personal achievements at work by the management is a strong influential factor to 

their job satisfaction. On position or status, 79% of the respondents responded that it does. In 

overall the above mentioned attributes were found to have a strong significant influence of Sig 

0.000 across all the attributes on employee job satisfaction as shown in the Table 4. 

The study further investigated the influence of extrinsic factors (salary based, caseload, 

supervision support, peer support and the time on task) on the employees‘ satisfaction. Majority 

of the respondents, 92%, 100%, 79% and 59%, concurred that remuneration/salary, 

caseload/work, managerial support and managerial supervision respectively is one of the leading 

motivator towards their job satisfaction.  

Table 4. 

Factors  Response (N= 194) 

Yes Frequency % No Frequency % 

Remuneration/salary   178 92  16 8 

b) Promotion   142 73  52 27 

c) Better working conditions  178 92  16 8 

d) Organizational culture   128 66  66 34 

e) Managerial support   153 79  41 21 

f) Training and workshops   135 70  59 30 

g) Company policies    175 90  19 10 

h) Supervision styles   113 59  81 42 

i) Personal Achievements   175 90  19 10 

j) Recognition at work  175 90  19 10 

k) Interpersonal relations at work  180 93  14 7 

l) Work itself   150 100  0 0 

m) Job responsibilities   169 87  25 13 
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n) Professional 

advancements/achievements  

 175 90  19 10 

o) Job security   180 93  14 7 

p) Position/status at work  153 79  41 21 

 

Using Pearson correlation as in Table 5 analysis at 95 % confidence level to find out how many 

of the factors above associate among themselves and towards employees‘ job satisfactions, the 

study found a positive significant association across all the factors mentioned above with the 

employees‘ satisfaction. In essence, the study found out that factors like remuneration or salary, 

promotion, better working conditions, organisational culture, managerial support and supervision 

styles, training and workshops that employees undergo, company policies, achievements an 

individual accrue as well as the recognition and the levels of job responsibilities an individual 

has within the organisation are likely to influence their levels of job satisfaction. Furthermore, 

the study also noted a positive significant association between the employees‘ job satisfaction 

and factors such as interpersonal relationships between themselves and with the superiors and 

job security. In this case, the later were found to have a significant influence to the employees‘ 

levels of job satisfaction.   
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Table 5: The Correlations  

To what extent are you satisfied with the following at your work? 

To what extent are you 

satisfied with the 

following at your work? 
Remuner

ation/Sal

ary  

Promot

ion  

working 

condition

s 

Organizati

onal 

culture  

Manager

ial 

support 

Training 

and 

support 

Compa

ny 

policies 

Super

vision 

achievem

ent 

Recogn

ition  

Interpe

rsonal 

relation

s  

Work/du

ties 

Job 

respo

nsibili

ty  

Professi

onal 

Advanc

ement/

Growth  

Job 

security  

Pos

itio

n/S

tat

us 

a) 

Remuneration

/Salary  

Pearson 

Correlation 1 .273
**

 -.174
*
 -.013 .210

**
 .495

**
 .121 .139 -.015 .199

**
 -.078 -.296

**
 .414

**
 .426

**
 -.370

**
 

-

.402
**

 

Sig. (2-tailed)  .000 .015 .858 .003 .000 .094 .053 .836 .005 .278 .000 .000 .000 .000 .000 

N 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 

Promotion  Pearson 

Correlation 
.273

**
 1 .025 -.204

**
 .459

**
 .145

*
 .038 .211

**
 .014 .145

*
 -.374

**
 -.351

**
 .282

**
 .291

**
 .070 

.227
**

 

Sig. (2-tailed) .000  .731 .004 .000 .043 .602 .003 .846 .044 .000 .000 .000 .000 .335 .001 

N 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 

working 

conditions 

Pearson 

Correlation 
-.174

*
 .025 1 .039 -.138 .113 -.206

**
 .013 .078 -.177

*
 .106 .135 .035 -.086 .452

**
 

.177
*
 

Sig. (2-tailed) .015 .731  .593 .056 .118 .004 .856 .280 .014 .143 .061 .633 .234 .000 .013 

N 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 

Organizationa

l culture  

Pearson 

Correlation 
-.013 -.204

**
 .039 1 .275

**
 -.045 .104 .078 -.056 .089 .329

**
 .065 -.029 .389

**
 -.035 .116 

Sig. (2-tailed) .858 .004 .593  .000 .536 .149 .282 .436 .219 .000 .368 .686 .000 .632 .108 

N 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 

Managerial 

support 

Pearson 

Correlation 
.210

**
 .459

**
 -.138 .275

**
 1 .353

**
 .049 .551

**
 -.322

**
 .100 .164

*
 -.182

*
 .196

**
 .768

**
 -.050 

.154
*
 

Sig. (2-tailed) .003 .000 .056 .000  .000 .501 .000 .000 .163 .022 .011 .006 .000 .491 .032 

N 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 

Training and 

support 

Pearson 

Correlation .495
**

 .145
*
 .113 -.045 .353

**
 1 .242

**
 .080 -.348

**
 .168

*
 .247

**
 .102 .057 .612

**
 -.327

**
 

-

.540
**

 

Sig. (2-tailed) .000 .043 .118 .536 .000  .001 .270 .000 .019 .001 .159 .429 .000 .000 .000 

N 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 

Company 

policies 

Pearson 

Correlation 
.121 .038 -.206

**
 .104 .049 .242

**
 1 

-

.202
**

 
.111 .510

**
 .009 .161

*
 .263

**
 .237

**
 -.113 

-

.094 

Sig. (2-tailed) .094 .602 .004 .149 .501 .001  .005 .122 .000 .905 .024 .000 .001 .116 .194 

N 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 

Supervision Pearson 

Correlation 
.139 .211

**
 .013 .078 .551

**
 .080 -.202

**
 1 .048 .032 .553

**
 .183

*
 .678

**
 .554

**
 .306

**
 

.317
**

 

Sig. (2-tailed) .053 .003 .856 .282 .000 .270 .005  .504 .656 .000 .011 .000 .000 .000 .000 

N 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 

Achievement Pearson 

Correlation 
-.015 .014 .078 -.056 -.322

**
 -.348

**
 .111 .048 1 .413

**
 -.021 -.005 .388

**
 -.288

**
 .430

**
 

.491
**

 

Sig. (2-tailed) .836 .846 .280 .436 .000 .000 .122 .504  .000 .770 .950 .000 .000 .000 .000 

N 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 

Recognition  Pearson 

Correlation 
.199

**
 .145

*
 -.177

*
 .089 .100 .168

*
 .510

**
 .032 .413

**
 1 .224

**
 .166

*
 .293

**
 .316

**
 -.023 

.149
*
 

Sig. (2-tailed) .005 .044 .014 .219 .163 .019 .000 .656 .000  .002 .021 .000 .000 .746 .038 

N 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 

Interpersonal 

relations  

Pearson 

Correlation 
-.078 -.374

**
 .106 .329

**
 .164

*
 .247

**
 .009 .553

**
 -.021 .224

**
 1 .652

**
 .362

**
 .519

**
 .028 .066 

Sig. (2-tailed) .278 .000 .143 .000 .022 .001 .905 .000 .770 .002  .000 .000 .000 .700 .358 

N 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 

Work/duties Pearson 

Correlation -.296
**

 -.351
**

 .135 .065 -.182
*
 .102 .161

*
 .183

*
 -.005 .166

*
 .652

**
 1 .037 .199

**
 -.180

*
 

-

.189
**
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Sig. (2-tailed) .000 .000 .061 .368 .011 .159 .024 .011 .950 .021 .000  .608 .006 .012 .008 

N 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 

Job 

responsibility  

Pearson 

Correlation 
.414

**
 .282

**
 .035 -.029 .196

**
 .057 .263

**
 .678

**
 .388

**
 .293

**
 .362

**
 .037 1 .363

**
 .347

**
 

.326
**

 

Sig. (2-tailed) .000 .000 .633 .686 .006 .429 .000 .000 .000 .000 .000 .608  .000 .000 .000 

N 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 

Professional 

Advancement/

Growth  

Pearson 

Correlation 
.426

**
 .291

**
 -.086 .389

**
 .768

**
 .612

**
 .237

**
 .554

**
 -.288

**
 .316

**
 .519

**
 .199

**
 .363

**
 1 -.285

**
 

-

.138 

Sig. (2-tailed) .000 .000 .234 .000 .000 .000 .001 .000 .000 .000 .000 .006 .000  .000 .054 

N 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 

Job security  Pearson 

Correlation 
-.370

**
 .070 .452

**
 -.035 -.050 -.327

**
 -.113 .306

**
 .430

**
 -.023 .028 -.180

*
 .347

**
 -.285

**
 1 

.784
**

 

Sig. (2-tailed) .000 .335 .000 .632 .491 .000 .116 .000 .000 .746 .700 .012 .000 .000  .000 

N 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 

Position/Statu

s 

Pearson 

Correlation 
-.402

**
 .227

**
 .177

*
 .116 .154

*
 -.540

**
 -.094 .317

**
 .491

**
 .149

*
 .066 -.189

**
 .326

**
 -.138 .784

**
 1 

Sig. (2-tailed) .000 .001 .013 .108 .032 .000 .194 .000 .000 .038 .358 .008 .000 .054 .000  

N 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 

**. Correlation is significant at 

the 0.01 level (2-tailed). 
               

*. Correlation is significant at the 

0.05 level (2-tailed). 

 

               

 

To examine the effects of job satisfaction on employee retention, a regression analysis as in 

Table 6 on how the independent variables in the study were likely to influence employee 

retention.  

Table 6: Regression model summary  

Model R R Square Adjusted R Square 

Std. Error 

of the 

Estimate 

1 .992
a
 .984 .982 .067 

a. Predictors: (Constant), The position/status at work, Lack of recognition at work, 

Lack of personal achievement , Poor interpersonal relations , Inconsistency 

Company policies , Lack of supervision , Poor working conditions , lack of 

promotion, The work role itself, Which of these factors influence your 

thoughts/intention of leaving your organisation? a) Poor remuneration/salary, Lack 

of training and workshops, current work responsibility, Lack of professional 

advancement/growth, Poor organisational culture, Lack of managerial support, 

Lack of job security.  
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Table 7: The ANOVA Summary. ANOVA
b
 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 47.460 16 2.966 666.700 .000
a
 

Residual .787 177 .004   

Total 48.247 193    

a. Predictors: (Constant), The position/status at work, Lack of recognition at work, Lack 

of personal achievement , Poor interpersonal relations , Inconsistency Company 

policies , Lack of supervision , Poor working conditions , lack of promotion, The work 

role itself, Which of these factors influence your thoughts/intention of leaving your 

organisation? a) Poor remuneration/salary, Lack of training and workshops, current 

work responsibility, Lack of professional advancement/growth, Poor organisational 

culture, Lack of managerial support, Lack of job security.  

b. Dependent Variable: Do you have any intention to leave/resign from your current job? 

 

The findings presented in table 6 shows a positive R= .992 while, table 7 reveals a strong 

positive significant relationship (Sig. 0.000); this means that there is a strong association 

between the independent variables in the study with retention. In other words, the study found 

out that the above listed variables were likely to influence the intention of the employees to 

leave or resign from the organisation. Further findings are presented in table 8.  

 

Table 6: The Coefficients 

Mode: Which of these factors 

influence your 

thoughts/intention of leaving 

your organization? 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -1.064 .048  -22.167 .000 

Poor 

remuneration/salary 
.483 .077 .448 6.276 .000 

lack of promotion .985 .030 .942 33.330 .000 

Poor working 

conditions  
-.427 .101 -.365 -4.239 .000 
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Poor organizational 

culture  
.594 .054 .568 10.918 .000 

Lack of managerial 

support  
-.930 .097 -.854 -9.598 .000 

Lack of training and 

workshops 
-.439 .037 -.416 -11.769 .000 

Inconsistency 

Company policies  
.812 .027 .771 30.137 .000 

Lack of supervision  .057 .025 .050 2.318 .022 

Lack of personal 

achievement  
1.678 .067 1.462 24.962 .000 

Lack of recognition at 

work 
1.037 .022 .870 46.117 .000 

Poor interpersonal 

relations  
-.996 .048 -.996 -20.635 .000 

The work role itself .346 .049 .346 7.057 .000 

current work 

responsibility 
-1.735 .084 -1.739 -20.595 .000 

Lack of professional 

advancement/growth 
-1.135 .126 -1.057 -9.032 .000 

Lack of job security  1.956 .120 1.954 16.336 .000 

The position/status at 

work 
-.221 .044 -.211 -5.022 .000 

a. Dependent Variable: Do you have any intention to leave/resign from your 

current job? 

 

 

The standardised Coefficients (beta) reveal both negative and positive regressions. As shown 

in table 4.3.3 the study found a negative beta in the following aspects of poor working 

conditions (b= -.365); lack of managerial support (b= -.854); lack of training and workshops 

(b= -.416); poor interpersonal relations (b= -.996), current work responsibilities (b= -1.739) 
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and the position held by the employee or the status the employee commands within the 

workplace (b= -.211). The findings presented shows that poor working conditions including 

the lack of managerial support, lack of training and workshop opportunities are likely to 

influence an employee to leave or resign from his/her current job. While, factors such as poor 

interpersonal relations and in this case may mean among the employees or between the 

subordinates and superiors together with the position/status or the responsibilities an 

individual has within the workplace may even affect the employees‘ intention to leave or 

resign from the current organisation. Also notably in the study findings is the fact that all the 

factors looked at in the study had a significant influence on enhancing employees‘ exit or 

resignation rather than influencing them to stay. 

The above findings are also in line to the findings presented in table 9 below.  

Table 9: Urgency in retention 

If yes to question 9 how soon? 

 Frequency Percent Valid Percent Cumulative 

Percent 

1-5mnths 62 32.0 49.6 49.6 

6-1yr 12 6.2 9.6 59.2 

above 1 year 42 21.6 33.6 92.8 

6 9 4.6 7.2 100.0 

Total 125 64.4 100.0  

Missing System 69 35.6   

Total 194 100.0   

 

As shown in table 4.3.4 above 64% of the respondents showed their desire and intention to 

leave the organisation and when they were further asked how soon, majority of the 

respondents 32% indicated between 1-5 months which was the soonest period while, another 

22% pointed out to at least above a year they should have left the organisation. However, the 

above findings shows that the respondents are not happy with the current situation as pointed 

to in table 4.3.4 above and if not properly addressed the employee turnover or exodus may 

continue.  
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On strategies to improve employees‘ job satisfaction and retention, the study found that ten 

strategies are interconnected and together describe what is called a better organisational 

culture. This presented in Table 10.  

Table 10: Strategies to improve employees‟ job satisfaction and retention 

If yes to question 9, can you suggest the things that should be put in place for you to stay? 

Better organisational culture: improved management-employee relations; 

professionalism/strict professionalism, 

Appreciation 

Salary increment, 

Less overtime 

Career growth opportunities,  

Motivation 

Improve on management skills 

Train employees/staff, internal promotions 

Promotion 

Management should learn from the exit interviews 

 

Results and Recommendations 

From the above, it is concluded that two employee characteristics that had a significant 

influence on job satisfaction were age and gender. While age influenced employee 

satisfaction by promotion, better working conditions, organisational culture, company 

policies, supervisions, recognition, interpersonal relationships, professional advancements or 

growth, job security, managerial support and job responsibility; gender influenced employee 

job satisfaction driven by managerial support, position or status held at the workplace, 

availability and access to opportunities in training and workshops, the company policies, the 

personal achievements or professional advancement or growth and lastly, recognition at work 

and job security. In the study, age and gender proved credibly important in determining 

employee job satisfaction.  

 

On intrinsic factors, the study also concludes that there are some departmental factors such as 

the working environment, the professional training and workshops available, the 

organisational culture; the promotion and interpersonal relations that influence employee job 
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satisfaction. Also, personal achievements; the position or status held and the professional 

advancements influence employees‘ job satisfaction. On extrinsic factors, the study found 

that salary, caseload and the type of supervision or support influences job satisfaction.  

 

Strategies established to improve employee satisfaction include better organisational culture; 

appreciating employees‘ output; better remuneration, salary increments; lessening of 

overtime; increase career growth opportunities, raising employee motivations and improving 

management skills; training employees or staff and encouraging internal promotions and 

lastly, learning from the exit interviews are some of the ways to improve employee job 

satisfaction. Improving current employee salaries, motivating them, recognising and 

rewarding good performance, create conducive and better working conditions, introduce 

equitable professional development innovations, improve on management-employee 

relations, improve the organisational culture, supporting the studies of employees by offering 

bursaries and scholarships and undertaking  training and workshops will help retain 

employees. Based on the study findings, it is recommended that organisations improve their 

culture, reward system, cultivate teamwork and support employee professional developments 

as this is necessary for employee skills modification to enable companies survival in the 

Fourth Industrial Revolution (Schwab and Samans (2016). Since this study applied a case 

study approach, generalising its result may not be representative. Since the study used the 

headquarters as a case study, future studies should be undertaken countrywide offices of the 

Ministry. Since study focused on job satisfaction, future studies should include other 

attributes other than job satisfaction.  
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19. Talent Retention and Institutional Survival: A Case Study of the College of Arts, 

Windhoek, Namibia. 

Lucky Pieters62 

 

Introduction 

The Windhoek Conservator was established in 1971 as the State Conservatoire of Music, 

providing classical music education in all orchestra instruments as well as a number of other 

music instruments to white people only. After independence, it was transformed, from a 

classical music (extra mural activity) centre for the European descendants of the population 

of the country, into a multi-racial arts institution. Through cabinet legislation, the name was 

changed to The College of Arts (COTA) in 1991 (Hofmeyr, 2008). Currently, COTA has two 

campuses in Windhoek one in the center of town and the other in Katutura, called the 

Katutura Community Arts Centre (KCAC), which was established in 2005. 

A total of 21 staff members of the College of Arts (COTA) resigned between January 2007 

and December 2016. This figure included 4 Heads of Departments and 17 lecturers, (Human 

Resource Practitioner, June, 2017). This poor retention of lecturers has negatively impacted 

on the College of the Arts diploma courses such as Television Production, Radio Production, 

New Media Design and Sound Technology. Constant resignations by lecturers disrupted the 

proper running of the various courses being offered. It is crucial therefore to understand why 

staff has been leaving COTA at such an alarming rate and what needs to be done to retain the 

current staff.  

This study sought to investigate factors that influence employee retention in any institution. 

This led to an elaboration of an employee retention framework. The first section of this paper 

discusses this framework. The second section applies the framework to those who had left 

COTA. The underlying assumption was that there was no job satisfaction for those who left 

and the college had not established a retention mechanism for its employees. It was possible 

to trace 15 of the former employees and 10 of these answered the questionnaire on why they 

left the college with a special focus on job satisfaction while at the college. The third section 

applies the same principle of job satisfaction to the current staff at COTA.  

                                                             
62

 Lucky Pieters is the dean of the faculty of strategic management at the International University of 
Management, Windhoek, Namibia 
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If there is no job satisfaction for the current staff then are they likely to move elsewhere once 

an opportunity arises? Using similar questions the study looked at the level of job satisfaction 

of the current 25 lecturing staff. To these were added specific questions on how they view 

their positions at COTA and whether they were contemplating leaving the college. In the 

fourth section the answers of the two groups are tested against the job retention model and 

conclusions and recommendations made as to the way forward for the college. 

 

Conceptual framework of employee retention 

Figure 1, below represents the Employee Retention and satisfaction Framework and 

comprises of independent and dependent variables. For this research, Talent retention and 

institutional survival, the in independent variables include: Employee involvement, Work life 

balance, Training and Development, Employee development tools, Work environment, 

Promotion and Opportunity for growth, Organisational commitment, Reward and recognition, 

Compensation and Job Security. The dependent variable is Employee Turnover. This 

framework depicts the relationship between these ten retention strategies and Employee 

Turnover. 

The basic assumption of the framework is that job satisfaction is crucial to reducing 

employee turnover. An employee who is happy at work remains loyal to the organisation, is 

passionate towards the work and performs at his/her level best. According to Gerard (2019) 

job satisfaction is a measure of how much employees like the work that they do and that 

the importance of job satisfaction lies in how the employee approach his/her work and how 

their attitude affects those around them. This is supported by Bathena (2018) who argues 

that happy employees are more loyal to a company and its objectives, such workers go an 

extra mile to achieve goals, take pride in their work, their teams and their achievements. 

They become brand ambassadors internally and externally.  

Given the importance of job satisfaction in an institution it becomes important to 

understand factors that influence job satisfaction. Thus, any employee retention strategies 

should address these factors.  
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 Employee    

involvement 

 Work life 

balance 

 Training and 

Development 

 Employee 

development 

tools 

 Work 
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 Promotion and    

opportunity for 

growth 

 Organisational 

commitment 

 Reward and 

recognition 

 Compensation 

 Job Security 

 

Factors influencing employee retention 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Source:  Developed for this research 

Figure 1: The employee retention and satisfaction framework is an adaptation from Das 

and Baruah, (2013). 

 

There are ten factors that contribute to job satisfaction. These are: 

Employee involvement: This stands for the extent to which employees become part and 

parcel of the decision making process in the institution. This makes the employees to feel 

appreciated and valued and hence motivated (Shakeel & But 2015; Das and Baruah 2013; 

Mitchell et al. 2011). 

Work life balance: This focuses on how the institution maintains a balance between work 

demands and the personal life of employees. One has therefore to address the issue of work 

overload that impinges on employees‘ personal life that often include family (Simon, 2016). 

This often needs to be compensated with extra benefits.  

Training and development: This deals with expanding the skills base of the employee 

vertically (career development) or horizontally (job cross training) (Simon 2016; Selman 

Ahmad and Martin 2014; Irshad and Afridi 2012; Muhammad 2012; Chikumbi 2011). 

Job 

Satisfaction 

 

  Employee turnover 
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Employee development tools: This refers to the various tools used by an institution to 

upgrade its staff and includes induction, mentoring, coaching, special job assignments, 

enrolment into university based programs, succession planning, career planning and self-

directed learning and e-learning. The existence of these tools helps motivate employees 

(Nema & Nougriava 2015). 

Work environment: This involves the working space (privacy) and working accessories 

(computers and other necessary tools to perform the job), working relationship with 

colleagues and management (Das & Baruah 2013; SFRM 2008).  

Promotion and opportunity for growth: This entails having advancement plans, internal 

promotions and adequate career previews (Das & Baruah 2013). 

Organisational commitment: This deals with how the employees are integrated into the 

organisation and how they become part and parcel. 

Reward and recognition: The focus here is on how individuals are rewarded for the things 

they do for the organisation and how their achievements are recognised by bosses, team 

members, co-workers and stakeholders (Mandizvidza, 2014). 

Compensation: This stands for how extra work by an employee is rewarded or accorded 

with recognition (Harvest HCM 2015; Nema and Nougriva 2015; Bas and Baruah 2013 and 

Mohammad 2012). 

Job Security: Job security refers to the assurance that one will be able to work at a company 

as long as one pleases and will not become unemployed (Woods, 2016).  

It is a combination of all these factors that lead to job satisfaction and job retention. It is not 

possible to quantify the contribution of each element but their absence has an impact on 

overall job satisfaction and retention. In the following sections, I highlight the absence of 

most of these elements leading to job dissatisfaction and high turnover at COTA and point to 

the fact that even the current staff is highly dissatisfied and if opportunities arise are likely to 

leave. This puts into question the future viability of the institution. 

Job Satisfaction and Reasons for Leaving COTA 

A set of questions based on the job satisfaction framework were asked to those who left 

COTA. The table below indicates the answers to the questions in which respondent were 
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asked to respond on a five point scale: Strongly disagree, Disagree, Unsure, Agree and 

Strongly Agree. Unsure in this case is taken as a negative answer because respondents do not 

want to be seen or taken as impolite to their old institution. 

  

Table 1: Job Satisfaction for those who left COTA 

Questions Strongly 

disagree 

Disagree Unsure Agree Strongly 

Agree 

Balance work and personal matters 2 1 2 4 1 

Supportive work environment 1 2 5 1 1 

Promotion and growth 1 7 1 0 1 

Recognition 1 2 2 4 1 

Supervisor‘s support 1 3 0 4 2 

Comfortable with supervisor 1 1 2 4 2 

Obstacles to growth 0 2 1 3 3 

Retention policy 2 3 4 0 0 

Strong work environment 3 4 0 2 0 

Competitive salaries 4 0 5 1 0 

Competitive fringe benefits 3 1 4 2 0 

Support for training and 

development 

2 3 2 3 0 

Encourage career development 2 3 2 3 0 

 

The answers to the questions differ. There are those that are more or less clear cut in terms of 

satisfaction/dissatisfaction and those with a hung answer. It is clear for example that there 

was little room for promotion and growth at the institution with nine out of ten responding in 

the negative. This is strongly supported by answers on support for training and development 

(seven out of ten in the negative) and on encouraging career development (seven out of ten in 

the negative). Thus, prospects for self-improvement for the lecturing staff were almost nil 

leading to a high level of job dissatisfaction. Equally the work environment was not 

supportive with seven out of the ten respondents answering in the negative. This is 

collaborated by answers on strong work environment with seven out of ten in the negative. 

This definitely led to job dissatisfaction. Job retention in an institutional set is mainly based 

on competitive salaries and fringe benefits which were both in the negative (eight and nine 
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negative answers respectively. There was definitely no job retention policy for its lecturing 

staff. On the positive side but rather contrary to the earlier answers on growth, six out of ten 

indicated that there were no obstacles to growth. It is possible that growth here meant going 

for further studies. 

Also on the positive side were the answers to supervisors support and being comfortable with 

the supervisors where there were six positive answers in both instances. When it came to the 

issue of the balance between work and personal matters the responses were 50-50. The same 

applied to recognition where the responses were again 50-50. One of the possible 

explanations for this is that the questions were not clear to the respondents. 

An additional question was asked as to those who had left COTA. They were asked to 

indicate the reasons for leaving.  Table 2 indicates the answers to this question. 

 

Table 2: Reasons for Leaving COTA  

Reasons for leaving COTA Number 

No job security 2 

Better offer elsewhere 4 

Poor work environment / Poor leadership 2 

End of contract 1 

To further my education 1 

To practice teaching, which I was denied at COTA 2 

Jealousy / Nepotism / Favouritism / Corruption  4 

Competition among colleagues 1 

  

It is important to note that respondents gave more than one answer to their reasons for 

leaving. Apart from the one whose contract had ended the answers can be grouped into three. 

First category includes: poor work environment/poor leadership (2), 

jealousy/nepotism/corruption (3) and competition among colleagues. These basically speak to 

the work environment. The second category includes better offer elsewhere (4), to further my 

education and to practice teaching fall under growth and development. The third category is 

job security which does not appear to have been a major cause for leaving COTA. One needs 

to note, however, that lack of job security is often a source of stress and impacts negatively 

on work performance (Lu, Sui and Wang, 2015). 
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The issue of work environment is important. Favouritism/ nepotism and corruption have 

detrimental effects on employees. As Picincu (2019) argues favouritism and nepotism at a 

workplace can affect employee motivation, engagement, moral or team work, employee 

relationship and work performance. This could increase employee turnover rates. It further 

needs to be noted that to retain lecturing staff one needs to offer competitive remunerations 

and growth. This was lacking at COTA leading to high turnover. When the work environment 

is not friendly and one finds another employer offering higher remuneration and benefits the 

employee is bound to leave. 

 

Job Satisfaction for Current Employees at COTA 

A similar set of questions based on the job satisfaction framework were asked to the current 

employees of COTA. If a big number of staff left because of lack of job satisfaction what was 

the case with the current staff. An identical five point scale: Strongly disagree, Disagree, 

Unsure, Agree and Strongly Agree was used for the responses. Unsure was again taken as a 

negative answer because respondents do not want to be seen or taken as impolite. The 

responses to the questions are given in table 3. 

 

Table 3: Job Satisfaction for Current Employees at COTA 

Questions Strongly 

disagree 

Disagree Unsure Agree Strongly 

Agree 

Balance work and personal matters 1 8 2 12 2 

Supportive work environment 8 8 1 8 0 

Promotion and growth 8 14 3 0 0 

Recognition 9 6 4 5 1 

Supervisor‘s support 9 2 1 11 2 

Comfortable with supervisor 6 3 2 9 5 

Conducive work environment 9 7 2 6 0 

Retention policy 12 2 11 0 1 

Competitive salaries 6 12 2 4 1 

Competitive fringe benefits 9 11 4 3 1 

Encourage career development 11 7 3 3 1 
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Loyal and commitment 2 7 1 11 4 

Positive attitude 2 5 2 8 8 

Work contentment 3 5 5 9 3 

Motivation 6 6 3 7 3 

likelihood to accept offer elsewhere 3 1 1 8 12 

 

Like in the case of those who left COTA answers to the questions differed with cases of clear 

cut satisfaction/dissatisfaction and hung answers. It is important to note that on the issue of 

promotion and growth the response was similar to those who left COTA with all the twenty 

five respondents answering in the negative. Also scored negatively were retention policy (24 

out of 25); encouragement of career development (21 out of 25); competitive salaries (20 out 

of 25); competitive fringe benefits (24 out of 25); supportive work environment (17 out of 

25) and motivation (15 out of 25). On the hung were balance of work and personal matters 

(11-14); supervisor support (12-13); comfortable with the supervisor (13-12) and work 

contentment (13-12). On the positive side were likelihood to accept offer elsewhere (20 out 

of 25) and loyalty and commitment. These last two are not easy to explain. Despite the 

existence of job dissatisfaction the employees are still loyal to the institution and are not 

likely to leave the institution. A possible explanation is that the greater majority of current 

lecturers have a bachelors‘ degree which limits their mobility. 

The current employees at COTA were asked to indicate reasons why their fellow employees 

had left the institution. While some respondents did not suggest any reason, other respondents 

gave two or more suggestions. Table 4 summarises their responses.  

 

 

 

 

 

 

 

\ 
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Table 4 Reasons for Leaving Employment at COTA 

 Reason Number of responses 

Management not supportive 16 

Poor work environment / Work-related frustrations 14 

Better offers elsewhere 5 

Favouritism and nepotism 5 

Lack of training and career development 6  

No job security 2 

Retirement 3 

Personal issues and grievances 2 

To go for further studies 1  

Qualifications seen as threat by Management 1  

Don‘t know 1  

 

One needs to note the similarities of the answers between those who left and the current 

employees. The work environment tops the agenda in the sense that management was not 

supportive leading to work related frustrations, favouritism and nepotism. Equally important 

were better offers elsewhere given the lack of training and career development. Apparently 

most employees feel that their jobs are secure.  

 

Conclusion 

It is clear that there is a high degree of job dissatisfaction at COTA but this in itself does not 

translate into leaving the institution. Better offers elsewhere and need to upgrade oneself 

appear to be the basic motives for leaving. The institution has no retention policy for its staff 

and appears to ignore the personal growth needs of its employees. Part of the reason is that 

the institution merely offers extra mural activities, certificates and diplomas courses and the 

qualification for teaching the certificate and diploma courses  is a mere bachelors‘ degree and 

hence the staff  does not need to upgrade their qualifications. This is virtually the case for the 

current staff. 17 out of 25 staff members are bachelors‘ degree holders, 4 have grade 12 and 4 

are Diploma holders.  
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The constant departure of staff disrupts the training at the institution. Thus, COTA need to 

develop a talent retention policy and implement retention strategies that could sustain the 

survival of the institution. A high employee turnover threatens the survival of the institution. 

Another possible solution is to transfer the extra mural activities‘ section to the formal 

education and to incorporate the institution to one of the public universities. This would allow 

staff growth as they would acquire higher qualifications and at the same time would minimise 

the teaching disruption.   
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20. Asset Lease Management System (ALMS). 

Jafet Amukoto63, Martin Mabeifam Ujakpa64, Shapua Lazarus65., Laiza Mutasa66 & 

Aussie Nkrumah Mutalya67 

 

 Introduction 

An Asset is defined as property that has the main characters of long-term value, and not 

easily transformed into cash, such as Land and or Buildings (Murphy, 2019). According to 

Olatunji and Adegbite (2014), no Organisation can be sustained without some investment in 

fixed assets: thus fixed assets enhance the productivity capacity of an organisation. Purchased 

assets create a greater turnover, and hence play a significant role in determining the 

efficiency and profit ratio of a firm. Assets are usually classified into two major categories: 

intangible and tangible assets. Intangible assets are resources belonging to a company that has 

no physical form, for example an organisations reputation or copyrights, while tangible assets 

are resources belonging to a company that do have a physical form; these can be sub-divided 

into current assets and fixed assets.  

In the Ministry of Works and Transport, the division: Fixed Asset Management (FAM) 

manages assets, with the mandate to govern all government property, with minimal assistance 

from the Ministry of Land Reform. FAM consists of the sub-sections: asset procurement, 

housing, alienation and lease and letting contract administration.  

Asset procurement is responsible for procurement, registration and grouping of government 

fixed assets, while the alienation section is responsible for selling and transferring of 

government fixed assets to private individuals. The sub-section housing is responsible for 

providing accommodation for state employees. The sub-section lease and letting is mandated 

to govern all Government property, including lease/contract from private/public individuals 

by the Government of the Republic of Namibia. The sub-section letting, is specifically 

responsible for permitting the use of all government buildings, restaurants, kiosks and general 
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vacant land to private/public individuals, as opposed to the leasing section which is 

responsible for leasing Private Property for State use.  

Asset management is the systematic process of maintaining, classifying, and deployment of 

fixed assets, ensuring that the assets maintain their value and quality. Currently, the sub-

section lease and letting, manages assets in the ministry, manually. In view of the fact that the 

world is moving into the Fourth Industrial Revolution beyond automation, this research 

project team focused at reengineering and automating the asset management processes in the 

said subsection: making it easy for the said sub-section to easily go along with the Fourth 

Industrial Revolution. Due to research project time, the research project team developed a 

prototype for the said sub section and is hopeful to include the remaining sub sections in 

future developments of the same project. For this paper, the systems developers shall refer to 

these fixed assets as ―property‖ and its clients or customers as ―users‖ in terms of the 

developed system. 

The developed Asset Lease Management System (ALMS) was developed to be used by the 

Ministry of Works and Transport: Sub-section Letting. Documents available from the 

Ministry of Works and Transport: Sub-section Letting, indicate that, when a new 

Lease/Contract is created, a client is added to a file docket containing a copy of the signed 

lease agreement. The file or docket usually consists of 3 or more clients‘ information as one 

document. Usually, very little information on the leased property or clients are filed. A 

standard lease agreement contains an ERF/house number and square meters of property (if 

available).  

In this era of Fourth Industrial Revolution, where digitisation is fusing with the physical and 

biological, it would be more prudent if property information were captured in details starting 

from the Region, City/Town, Street address, ERF/house number and size of the property 

which are all essential in determining the rental amount chargeable to each property. This 

challenge arises as a human or staff member issue, as staff members of Sub-section Letting 

don‘t capture some property information due to the freedom to either capture some property 

information or not and this could be a regulatory lapse. Based on lack of detailed property 

information, calculation of property rental charges becomes very challenging. This challenge 

arises as calculation of rental fees is dependent on property location (Region, city/town in 

which the Asset is located), the size of the Asset in Square meters (m
2
), the Asset type, 

whether it is a building, restaurant, plot (vacant land) or kiosk and finally, if it is in a CBD 
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(Central Business District), industrial or suburb area, etc. Sometimes it‘s even not possible to 

charge a rental fee as a result of the missing property information. The developed system 

ensures that proportion information is captured in details as much as possible.  

Currently, client information contained in a lease agreement is limited to a client‘s name and 

identification number, whereas a phone number, residential and work address of the client 

could also be kept, and an alternative email address thereof. This would make it much easier 

to locate clients or its representatives any time when necessary and for basic communication 

between clients and the ministry. Currently, clients make payments for asset lease by 

physically going to the finance section of the Ministry to make the payment. This means that 

payment can only be done during office hours. Additional challenges of using a manual 

system that the ministry may be facing include in filing structure.  

Filing might also take long and even become hideous when large volumes of files have to be 

stored; also it takes lots of space. Security of manual filing is also questionable as the files 

may be more exposed to theft and misplacement. Retrieving specific files could be more 

challenging when large volumes of files are stored together. Retrieving specific files is 

challenging. Additionally, tracking when leases expire is difficult and is only noticed when 

staff members go through the files, which is done once in a while. This project therefore 

aimed at developing the asset lease management system to help resolve the above challenges. 

With the developed system, persons with authorised access can access specific files in the 

absence of the original person that entered the details for the file. The developed system also 

notifies staff members of expiring lease agreements 

 

Literature Review 

Governments worldwide aspire to improve efficiency and effectiveness in the management of 

assets in the public sectors.  Fixed assets are known assets which are purchased for long-term 

use and are not likely to be quickly converted into cash. Keeping track of fixed assets in 

terms of quantity, quality, location and condition is one of many ways to ensure proper asset 

management. Keeping track enables the creation of an asset management register, allows for 

easy planning and decision making. Through informal discussion at the ministry of works and 

transport, the system developers noticed that, government assets has many assets across the 

country and keeping track of them manually, is very challenging. As a result of this, there is 
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the possibility of missing out registering some state property with relevant agencies such as 

the Ministry of Land Reform. It will be a backslash entering the 4
th

 Industrial Revolution 

with some ministries processes automated as the revolution is a mix of automation, physical 

and the biological. Hence the system designers and developers found it necessary to develop 

an online asset lease management system for the Ministry of Works and Transport.   

Existing Systems similar to or those have some features like the developed system include the 

School Asset Management System: Malaysia (SAMS), The Sewer Network Asset 

Management Decision-Support Tools System, Sewer Network Asset Management Decision-

Support Tools (SNAMDST) & Commercial Municipal Infrastructure Asset Management 

Systems. 

SAMS (School Asset Management System): The SAMS was developed using Adobe 

Dreamweaver, CS3 and Xammp server. SAMS was developed for primary and secondary 

schools in 2012 in Malaysia. SAMS allows for the registration and classification of various 

assets within its stakeholder organizations. Although SAMS was developed for small assets 

such as stationery and office equipment; compared to the developed ALMS, it has some 

common functionalities such record keeping and search algorithms. Unlike SAMS, ALMS 

has two main group of users (the Ministry staff and clients). In figure 1, is a screen shot of 

SAMS interface.  

Figure 1: screen shot of SAMS interface 
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Commercial Municipal Infrastructure Asset Management 

Like the Asset Lease Management System, these systems were designed to store and manage 

asset data, and support operational and strategic decision-making processes. (Halfawy, 

Newton, & Vanier, 2006) believe that infrastructure support systems such as the above 

mentioned asset management system are developed to enable efficient and systematic 

collection, storage, query, retrieval, management, analysis and reporting of asset information. 

To enable the sharing of data across organisations, increase operational efficiency, and assist 

in coordinating and optimising the allocation and distribution of maintenance budgets. 

 

Methodology 

The Design Science Research (DSR) (Holmström, Ketokivi and Hameri, 2009; McLaren and 

Buijs, n.d) approach was adopted for this project to enable the designers, developers and 

users of the system to develop the proposed system. As part of the DSR approach, the 

research project investigated the challenges of the manual system of asset & lease 

application, processing, communication and post application processes. The research project 

also analysed the business processes of the existing system, gathered requirements, 

reengineered the business processes, designed and developed a prototype that automated the 

manual system. As part of the system design, the use case diagram, and system architecture 

that were designed and applied in the system development are shown in figures 3 and 4.   
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                       Figure 3: System Use case diagram 

 

I    

      Figure 4: Systems Architecture diagram 

 

The System Demonstrator 

To access the system, a client needs to register to be able to use the system. After registering, 

then a client can log in. Figure 5 indicates the login page (for existing users) and registration 

page for new users. For staff of the ministry to use the system, they can register like clients 

and the system administrator increase their access level. The system administrator could also 

create them as users.  

 

Figure Y1: Login page and new users‟ registration link 
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Figure 5 shows the successful login of the user onto their portal. The user is welcomed by 

their last name as entered in the registration form. Figure 6 illustrates the user viewing their 

personal information.  

 

Figure 6: User (Client) login portal (A) 

 

 

Figure 7: User personal details  

 

Users are able to update this field by clicking on the user account tab and completing the 

optional information as in Figure 8.  
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Figure 8: User personal information update 

Creating, adding and listing of properties in the system is shown in figures 9, 10 and 11 

below.  

 

 

Figure 9: Form for creating property 
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Figure 10: Add Property (Admin portal) 

 

 

Figure 11: List Properties 

 

Conclusion and Recommendation 

In this project, the system developers aimed at developing an online ALMS for the Ministry 

of Works and Transport. Based on user requirements gathered and system specifications 

specified, the system was designed to allow clients register users online, apply for lease, view 

property details from their portals, and make payments online. The designed system allowed 

for staff members of the ministry to view client‘s applications, add or remove users (client 

and ministry staff), add, remove property, update property information and view user account 
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statements. Based on the design, a prototype of the system was developed. The prototype 

allows the ministry staff to view user applications, create lease and add or remove users 

or/and property. The prototype also allows clients to apply for property, view and or search 

for property, view and print payment transactions/history. 

Due to the timeframe of this project, a dummy payment portal was built. The dummy 

payment portal may have verification and security issues. Hence, the next iteration of the 

prototype should consider building in a fully-fledged payment system. Since the current 

prototype is unable to send clients notification of expiring leases, it is recommended that the 

next iteration of the prototype or future projects of similar nature include a notification 

mechanism (short messaging services or email or both).   
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21. Web-Based Environmental Assessment Certificate System (CEACS). 

Jafet Amukoto
68

, Martin Mabeifam Ujakpa
69

, Mathias Maseke
70

 and Jonathan 

Fundisi
71

 

 

Introduction 

The purpose of this research project was to develop a web-based application for the Ministry 

of Environment and Tourism (MET) to enable their clients to apply for Environmental 

Clearance Certificate (ECCs) online by submitting their Environmental Impact Assessments 

(EIAs) as well as their Environmental Management Plans (EMPs) online. Environmental 

Impact Assessment (EIA) is a process of evaluating the likely environmental impacts of a 

proposed project or development, considering inter-related socio-economic, cultural and 

human-health impacts, both beneficial and adverse. 

The ECC is part of Namibia Government initiative and commitment to environmental 

protection, socio-economic and sustainable development of the country‘s natural resources. 

To strengthen and act on the initiative, the Government of Namibia enacted the 

environmental management act (Act 7 of 2007), herein after, referred to as, EMA 2007. EMA 

2007 aimed at preventing and mitigating effects of business and other‘s stakeholders‘ 

activities on the environment.   

At the moment, application for ECC is manual. ECC applicants, acquire ECC application 

form, complete it and post it to the Ministry. Upon receipt of the application, administrators 

in charge of the ECC application at MET capture the data on the application form into MET 

system, process the application manually and thereafter the outcome is communicated to the 

applicant by posting the application results to the applicant. This process is perceived by 

some applicants as not transparent. The applicants are also unable track and/or view the status 

of their application between the times of submitting the application to when the results are 

received. To overcome the said challenges, this project aimed at developing a Web-Based 

Environmental Assessment Certificate System (CEACS) that allows for EIA and ECC 
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submission & management online, notification of the status of ECC application and results to 

be sent to applicant through email and/or Short Messaging Services (SMS) and ECC 

application reports to be generated.    

Literature 

Comparatively, there are a number of countries like Namibia that still do ECC application 

manually. Among these countries include Zambia, South Africa and Bhutan. Though not the 

same, the process of applying for ECC is similar in each of the countries. For each of the said 

countries, ECC forms are usually downloaded from the websites of the ministry responsible.   

The process of submitting EIA application in South Africa is such that a developer or 

applicant downloads a form from the responsible ministry and complete the form in 

conformity to the following and submit to the responsible ministry:  

 Developer/Applicant to subject a listed activity to either the Basic Assessment or 

Scoping and EIA process, depending on the nature of the listed activity. 

 Developer/Applicant take a closer look at the activity he/she intends to undertake and 

to consider the environmental impacts of the proposed activity/development and to 

consider alternatives and mitigation measures that will reduce those environmental 

impacts. 

 Developer/Applicant provides the public with a meaningful opportunity to understand 

and comment on the proposed activity. 

 Developer/Applicant provides the government decision-makers with important 

information to assist them in deciding whether to approve or deny the Application for 

Environmental Authorization to proceed with the activity. 

 Developer/Applicant provides interested and affected parties the LEGAL RIGHT to 

participate in the EIA process.  

Like the Namibian ECC application system, the application process is slow. Also, applicants 

are not able to track the status of their application from the time of submission to when they 

get the results of their application.  Also, there isn‘t an automated email or SMS mechanism 

to notify applicants/developers of the status or results of their application. Apart from 

submitting hard copies, in Zambia, an applicant is able to email the completed ECC 

application form to the Zambia Environmental Agency. Figure 1 shows the EIA form to be 

completed by an applicant.   
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Figure 1: EIA completed form 

 

Like the Namibian and South Africa EIA submission for an ECC application, the Zambian 

ECC is slow. Also, the email and SMS notifications have not been automated into the 

process. 

  

Beyond Southern Africa, the process is also manual in Bhutan but automated in India. 

The automated EIA submission and ECC application in India is an online system. Named, 

Online Submission & Monitoring of Environmental & CRZ Clearances and owned by the 

Ministry of Environment, Forestry & Climate change. The online system has two portals; 

environmental clearance and forest & wildlife clearance. The online system requires a user to 

register in order to be able to apply online on the system. Though one time user agency 

application is required, multiple applications under one user agency require multiple 

registrations in the system under same user agency with same user agency identity number. 

Strength of the online Submission & Monitoring of Environmental & CRZ Clearances 

include the ability of the system to plot geographical locations coordinates, high security 

encryption code and security questionnaire to prompt all user when completing the 

application form and  the ability of the system to handle multiple tasks. Flaws of the system 

include its inability to automatically notify applicants (by email or SMS) of the status of their 

application and its unfriendly user interface.   
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Methodology 

The Design Science Research (DSR) approach (Holmström, Ketokivi and Hameri, 2009; 

McLaren and Buijs, n.d) was adopted in for this project to enable the designers, developers 

and users of the system to develop the system. As part of the DSR approach, the research 

project investigated the challenges of the manual system of asset & lease application, 

processing, communication and post application processes. The research project also 

analysed the businesses processes of the existing system, gathered requirements, reengineered 

the business processes, designed and developed a prototype that automated the manual 

system. As part of the system design, the use case diagram, and system architecture that were 

designed and applied in the system development shown in figures 2.   

 

 

 

 

                                                     Figure 2: System Use Case diagram 
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TECHNOLOGY DEMONSTRATOR 

 

Figure 3: Log In 

 

 Figure 4: ECC Application 

 

 

Conclusion and Recommendation 

In this project, the system developers aimed at developing a Web-Based Environmental 

Assessment Certificate System (CEACS) that allows for EIA and ECC submission & 

management online, notification of the status of ECC application and results to be sent to 

applicant through email and/or Short Messaging Services (SMS) and ECC application reports 

to be generated. Based on requirements gathered and the system specified, a prototype of the 
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system was developed. The prototype allows applicants/developers to submit applications 

online and the Ministry staff to manage all EIA submissions and ECC applications online.  

Although system prototype development was successful, it is strongly encouraged that the 

system be thoroughly tested prior to being fully used. This is because the entire test has thus 

far been done in the development environment and not in a user environment. The developed 

prototype web application only works in internet connection. This is not a particular limitation 

as it is the case with any web-based application. Future iterations of the developed prototype 

are such that it‘s able to accept user input in an offline mode and later push up user input 

whenever internet is available.  
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22. Mobile device security issues in a mobile device world.  

Iyaloo Waiganjo72 

 

Introduction  

 In 2016 mobiles surpassed desktop computers, as per data released by StatCounter  (2017) 

which makes mobile devices to be the dominating cyber devices used by people around the 

world. In 2018 there were 3.7 billion mobiles global (Staticsta, 2018) half of the world‘s 

population has a mobile device such as, Personal Digital Assistant (PDA), Smartphones and 

Tablet PCs with different types of operating systems such as Android, Apple iOS, Microsoft 

Window Phones, Symbian and BlackBerry. Android is the most widely used mobile 

operating system compared to other mobile operating systems. 

 Mobile services have significantly increased due to the different forms of connectivity 

provided by mobile devices, connectives like GSM, GPRS, bluetooth and internet with the 

use of internet, people mostly using it to access social networks and messaging apps. In 

addition, mobile devices especially smartphones are used for sensitive transactions such as 

online shopping and banking.  All those features that mobile devices are having, makes them 

to handle information such as contacts, banking details, GPS location, personal and corporate 

emails, passwords just to mention a few. These kinds of information have drawn cyber 

attacker eyes and targets on mobile devices (Aljudiabi, 2016) because there are likely to be 

more threats designed to generate profits for the attackers (Polla, Martinelli & Sgandurra, 

2012). Indeed mobile devices provide very captivities services of staying connected to the 

whole world (Gajjar & Parmar, 2015). 

U.S Department of Homeland Security (2017) argued that ―Although everyone is using a 

mobile device, a sense of urgency in securing the mobile environment is lacking‖. Most of 

the smart mobiles lack any kind of security mechanisms and are not well prepared against 

new threats which keep popping up every day (Kalra, 2016). Therefore, this paper is intended 

to describe an interest in mobile security in general and with most significant security 

weaknesses such as vulnerabilities which lead to many threats and challenges. The article will 

report current major mobile attacks for the readers to have a better idea of the current state of 

overall mobile security. In addition, the paper discusses existing security solutions. 

                                                             
72
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The paper is organised as follows. Section 1 is the introduction of the background notions on 

mobile security. Section 2 describes the overview of mobile devices, looking at their logic 

and physical features. Section 3 discusses current and common vulnerabilities associated with 

mobile cyber threats. In section 4 present recent mobile cyber-attacks reported from year 

2016 to 2019.  Section 5 the paper discusses possible security solutions and finally section 6 

draws conclusions.   

 

Overview of Mobile Devices 

 Mobile devices are small, highly portable computing devices, hand held device (Sammon & 

Cross, 2017). Common types of mobile devices are Personal Digital Assistant (PDA), Mobile 

phones (smartphone) and Tablet PCs better known as notebooks.  

The maturity of mobile devices has converged into a new form of mobile phone device the 

―Smartphone‖ (Godbole & Belapure, 2011). Inforsec (2017) categorised smartphones into 

three major types which are: 1. Samsung wireless devices, and the Android Operating System 

2. iPhone, and the iOS Operating System 3.Windows Mobile devices and the Windows 10 

Operating Systems. They are considered as communication devices connected to a wireless 

network that allows users to make voice and video calls, send text messages and run 

applications (WhatsApp, FaceBook, Instagram, Twitter, Gmail) they combine different 

sophisticated features to provide enough computing power. Smart phones combine the best 

aspects of mobility and wireless connectivity technologies and blend them into a very much 

useful tool for business and personal use. Because of the power they have they are gaining 

popularity and the attackers are among its biggest followers.  

In recent years, mobile devices have advanced from smart phone to mobile AI. They have 

become personal digital assistants as they are called ―AI Virtual Personal Assistant‖. Mobile 

virtual assistant devices are such as: Apple‘s Siri, Google‘s Assistant, Amazon Alexa and 

Microsoft Cortana. They use applications that can understand voice commands and complete 

tasks for their users (Mclaylin, 2018 & Chen, 2018). They can do anything that they are told 

or asked to do, from telling a joke, locking doors, turning on and off the lights, send text 

messages, make calls. Digital assistants study and learner their users to know their habits by 

running subsequent commands based on personal information shared at the personal record 

(He, Quah-horliry & Carret, 2018). 
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Vulnerabilities  

Amit Klein who is a chief technology officer at Trusteer said that as the mobile ecosystem 

evolves and hackers probe for vulnerabilities, devices will face a growing number of the 

types of attacks traditionally launched against desktop systems. It is therefore very important 

to look into mobile device vulnerability and the types of threats that are attached to them.  

 

Portability 

Mobile devices are stolen regularly which results in loss of sensitive data (Kalra, 2016). 

Mobile devices are easy to steal because they are portable and lightweight. They can be 

stolen without their owners knowing it. Recently, mobiles have too many applications and 

features that keep our personal and financial information, the owner of a stolen phone could 

lose all the data stored on it (Ruggiero & Foote, 2011). 

 

Mobile Apps 

Spyware:  According to Pradeo (2019), 90% of the time we spend on mobile devices is spent 

on mobile applications. That is why mobile devices are watching us all the time through the 

apps we download. According to NJConsumerAffairs (2013) devices like smartphones are 

capable of tracking our online activities and movements and then transmit data about them to 

third parties. When we download apps from Google Play and others we authorise apps to 

have access to things like contacts, device ID, location and microphone just to mention a few. 

With this permission you grant to apps, you allow them, including malicious apps and people 

to spy on you. The figure below is an example of Google Play Movies & TV and an app 

(Snapschat) asking permission from the user to have access to other features and apps in the 

mobile phone. 
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Source: Screenshots from the researchers‟ mobile phone 2019 

 

Rogue 

 Many mobile are vulnerable to Rogue mobile apps. Apps that are from a ―legitimate‖ 

repository found in Google play, App store and Window store. Rogue apps are designed to 

duplicate trusted brands to trick you in downloading them in to your mobile devices. When 

you download them you download malware (virus, worm, Trojan, rootkit, botnet). Recently, 

these apps  do not wait to be downloaded, they install into your device without you knowing 

it. Rouge app becomes a threat to our mobile devices because it was stated by Vipre (2018) 

that rogue app contain all sorts of harms such as worms, spyware, Trojans, viruses and they 

are used to steal victims‘ credit card numbers and account usernames and passwords. 

Moreover, users download and install third-party applications so a chance of installing rogue 

app and malicious programs increases (Polla, Martinell & Sgandurra, 2012). 
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Wireless connections 

Mobile devices are more vulnerable to cybercriminals because they are wireless connected to 

networks and wireless connections are difficult to secure for real more than physical 

connection. Every connection has its own potential security vulnerability and allows for easy 

eavesdropping (Yao, Chuang & Hsu, 2018).  

 

Source: Screenshots from the researchers‟ mobile phone 2019 

 

WI-FI Hotspot- Hotspot is a connection that can be obstructed by a hacker if it's not 

encrypted. According to Leavift (2011) when you are connected to a hotspot Wi-Fi, and this 

hotspot is not secure, a hacker can intercept and control the traffic.  

Bluetooth is a personal area network that provides a low-energy and low-cost solution for 

short-range radio transmissions (Lonzetta, Cope, Campbell, Mohd & Hayajneh, 2018). 

Devices that are only a few feet away will connect with your device including a potential 

attacker. Bluetooth is vulnerable to BlueBorne, which makes your device accessible to the 

attacker without touching it according to security company Armis. If your devices bluetooth 

is turned on an attacker can connect, and take control of it. 

Attackers nowadays are finding ways to perpetrate Near Field Communication (NFC) in large 

scale (Nayak, Prieto, Alshamlan & Yen, 2013). NFC uses a magnetic field to enable 

communication between devices when they are touched together. NFC allows smartphones 

and other enabled devices to communicate with other devices that have NFC tag. NFC is used 

by mobile devices, especially smartphones and smart watches as a way to digitise your entire 

wallet (Faulkner, 2017). Mobile phones are used to scan the credit cards, take credit card 

information. Now the problem is your phone can either steal people's credit card information 

or your credit card information can be stolen. If any mobile phone with NFC app comes 

closer to the credit cards, then that credit card information will be taken by the phone.  
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Awareness 

The biggest problem with mobile device security is lack of awareness about the risks related 

to usage of the mobile devices (Martinez, 2012 and U.S Department of Homeland Security, 

2017). What makes awareness the major problem is that many people may be aware that 

mobile devices are actively targeted by cybercriminals, but they do not still believe that they 

will fall victim to cyber-attacks (Pang,Chua, Chan & Lim, 2016). People tend not to pay 

attention in protecting their devices because they don't know the risk or out of ignorance, 

making them vulnerable to data loss. 

 

Cyber-attacks reported 

There are several new mobile attacks which have emerged that threaten mobile devices 

security in recent years from 2016 to 2019. 

Year 2016 

Siewierski (2015) reported that there was an Android banking trojan, named GMBot which 

infected devices in order to trick victims into providing their bank credentials (usernames and 

passwords). TechRepulic in 2016 reported that there were 8.5 million malwares installation 

packages in mobile devices. The number malware was Trojans, which secretly install 

advertising applications and display advertisements on the infected device discovered by 

Kaspersky Lab. 

Year 2017 

In 2017 CopyCat malware infected 14 million Android devices and attacks of this malware 

earned $1.5 million CheckPont (2018) reported. In McAfee Mobile Threat Report Q1 (2018) 

found that in the year 2017 there was an Android/LokiBot a mobile banking Trojans which 

targeted more than 100 financial institutions around the world and earned $2 million in 

revenue from kit sales on the ―dark web‖. 

Year 2018 

In 2018 there were 116.5 million attacks, compared to 66.4 million in 2017 said Business 

Report (2019). Nokia reported that in 2018 one out of every 300 mobile devices had a high 

threat level malware infection. And 47.15% of Android devices were the commonly targeted 
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by malware. Phishing attacks have become the second most detected on mobile devices in 

2018, with 81% of attempts used SMS and messaging, social and gaming apps Business 

Report reported.  

Year 2019 

In June this year MTC Namibia warned its customers about Wangiri scam fraud.  According 

to MTC, an unknown number calls customers, the phone rings once and hangs up. Customers 

are not to return those calls of unknown numbers because it was a scam. Wangiri ―one ring 

and cut off‖ is a phone fraud originated from Japan. Wangiri calls the victim and hang up 

before they answer. ―The missed call then prompts the victim to call back the number,‖ said 

Mais, Abdallah & George (2019). Once the victim calls back they are charged for this call 

and the fraudster will even play music to keep the victim for long on the call to charge for 

more (A Telsis White Paper, 2015). 

The latest report from USA TODAY early July 2019 Million of Android phones installed a 

Samsung app scam ―Update for Samsung‖. And according to Medium Corporation, before a 

user downloaded the app, they had a minimum fee of $34.99 after making the payment; the 

app would not finish downloading. Below is an image of updates for Samsung in Google Play 

Store, it looks like a legit update. 

 

 

Source: CSIS report 

 

Security Measures 

There are a variety of security measures available across the mobile ecosystem to address the 

vulnerabilities and threats to mobile devices and data. 
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Education: The most powerful and first to be highly considered is to create awareness and 

educate users on the safe practices for mobile device usage and keep them updated on new 

forms of attacks (Martinez, 2012). Shaibu and Mike (2016) stated that there is an urgent need 

to promote security awareness and education among users most especially among the young 

generation. Although I think the old are the ones who need it more, because young ones are 

aware of technology. 

Traditional Protection: To prevent unwanted threats from entering or affecting the mobile 

system is to install antivirus and firewall (Leavitt, 2016). The likes of McAfee, AVG and 

Lookout grace both the iOS App Store and Google Play store for added security, but be very 

careful of any apps that seem a little suspicious. As long as you use your mobile device to 

access the Internet, then it is vulnerable to attack. Run antivirus that have VPN (virtual 

private network) services to keep your network connection encrypted. 

Keep sensitive files off your phone: It is very much important to protect sensitive data from 

being leaked to unauthorised destinations and the best way to do that is to keep sensitive data 

away from your device (Pang, Chua, Chan & Lim, 2016). Anything can happen to your 

device it can be stolen or hacked, to keep your information safe from malicious act is to keep 

your privacy data off your phone. And again you shouldn‘t just agree to every app‘s access 

terms because not every app needs access to your privacy.  

Avoid too many apps: Don‘t install apps that you don‘t know or you are not sure off. Until 

you are sure don‘t install them. Make research by asking people who have experience with 

the app and internet on every app you want to download, just to make sure you are 

downloading the legit app.   

Update your software: Whether you are running iOS, Android or Windows Phone we will 

always advise you to grab the latest version of the OS available. When that pop-up reminder 

comes up, don‘t ignore it, and install the update right away (Zamora, 2016) for any 

application installed in your device. CyberProctoct stated that Software updates are the first 

line of defense against malware & cyber criminals. Updates are developed to fix any 

weaknesses in an app or software that can be used against you by a cybercriminal. 

Use a secure lock screen: Lock your phone with a strong password or fingerprint detection 

and set the time on your password lock to be short as well 30 seconds or less should cut it. 
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Cyber Security Hub advises that we should keep passwords tough enough to guess that even 

our spouse could not figure it out and keep changing it now and then. 

Turn off wireless connections when not in use: Connections, you think of them as ways to 

connect to network, but thieves can use them to connect to your device and access files such 

as BlueBorne (Martinez, 2016). Also, do not use public Wi-Fi because most of these 

networks are unsecured, so when connecting you expose your device to security and privacy 

risks (Sombatruang, Sasse & Baddeley, 2016).  

Log out of sites after you make a payment: If you bank or shop from your smartphone, log 

out of those sites once your transactions are complete. Other tips include not storing your 

usernames and passwords on your phone and avoiding transactions while you are on public 

Wi-Fi. 

Keep it at a safe place: Always put you mobile device in a pocket or have a carrier for it. 

That way you keep it safe from the thieves. Avoid putting your mobile device on the table in 

public places; if you are not using it. It will help you not to forget it, and not to attract thieves.  

 

Conclusion 

This paper has highlighted the various vulnerabilities faced in mobile devices and provides a 

report on cyber mobile attacks from the year 2016 to 2019. It also discussed some important 

security measure that will protect devices from threats and attacks. The paper concluded that 

Android makes it a lot more vulnerable, as malicious apps can be side loaded onto the device 

without being checked by Google. The highest vulnerabilities in mobile security is lack of 

awareness in users about the risks there. The best solution in securing mobile devices is to 

educate users on the risks and ways to protect their devices. 
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23. Military Equipment Management System (MEMS). 

Jafet Amukoto73, Zanele Nyamapanda74 and Martin M. Ujakpa75 

 

Introduction 

Osona military academy is one of the largest military academies in Namibia. Currently, the 

uniform and personnel equipment department is facing a challenge in keeping track of 

equipment that each individual has at one time. For example, military personnel are required 

to return all equipment when retiring from the army, however, this is difficult to verify 

without an automated system. Though the existing manual system in place is serving its 

purpose, it has lapses which an automated system could overcome. With the existing manual 

system, unreturned equipment may sometimes remain with some individual soldiers without 

the knowledge of the military administration. Some military personnel could ask for more 

equipment than they should have and if care isn‘t taken, some of the equipment may end up 

in wrong hands. Such practices inspired this undertaking, where a more efficient solution or 

system is proposed.  

To overcome the challenges above, this project aimed at developing a Military Equipment 

Management System (MEMS) that keeps track of military equipment in the possession of 

military personnel, provide timely military equipment report to aid planning and lower the 

chances of military equipment falling in wrong hands. 

 

Literature Review 

Automation has played a great role in commerce, industry, government, medicine, education, 

entertainment and society at large. It has been a major Industrial Revolution (3rd) and is a 

focal point of transition from the 3rd Industrial Revolution to the 4
th

 Industrial Revolution. 

The 4
th

 Industrial Revolution is a mix of automation, the physical and the biological. 

According to Hamad and Aleshidi (2012), automation made it possible for systems to be 

designed to aid people communicate and track processes/items easily, faster, anytime and 

almost anywhere.  

                                                             
73
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Examples of automated systems that work seemingly like the developed system include a 

Web-based medical equipment management system for clinical engineering, web based 

inventory system and Solvo Warehouse Management System (Solvo WMS) and Document 

Management System (DMS). The web-based medical equipment management system for 

clinical engineering was developed for online access to the medical assets in a healthcare 

facility to control, plan, schedule, manage and maintain medical equipment (Lam & Chang, 

2002. Through planning, the system ensures that medical equipment is safe, accurate, and 

ready for patient use. The system adopted a three-layer structure based on B/S mode with 

oracle database and ASP.NET development technologies. Based on risk management and 

inclusion criteria for maintenance, the software system modules consist of hospital equipment 

inventory management, personnel information management, breakdown maintenance, 

Preventive Maintenance (PM) and graphical representation of analysis. Apart from being 

secure, it also has a user friendly web interface that makes it easy to use. Medical equipment 

management activities built into it range from log-in to acceptance test to maintenance 

services. This system was specifically built for medical facilities use. Hence, using it to 

manage equipment in other professions is challenging. The web based inventory system 

(Unified University Inventory System) was designed by Mokhov (2010) for the Imaginary 

University of Arctica which is based in Canada, Denmark, Finland, Iceland, Norway, Russia, 

Sweden, The United States.  

The system facilitates the management of inventory for faculties of a university. The system 

was created in a COMP 5541 course to fulfill the project requirements for the COMP 5541 

course. The system requests users (IUfA‘s students and staff) to log in to use the system. 

After authentication, the system allows the user to view the inventory of the IUfA, which is 

categorised as, Persons, Locations, Assets, and Licenses. The system allows the user to add, 

edit, and delete the items in the database (DB). The system also allows the user to request for 

one or more of the existing inventory or report on any such inventory.  The system restricts 

the users from accessing all the above-mentioned features depending on the user‘s level of 

permissions. The level of permission is a default package, which is not assigned by the 

system.  However, the system accepts change in the user‘s level or modifications made to the 

permissions in the present level of any user. The system accepts data from the files of 

previous inventory system and the new data added by the user one after the other or by bulk 

operation. This system was developed for university faculty environment and hence is most 
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appropriate to be used by faculties of universities. Using it in a military setting may cause it 

to fail as a lot of changes will be required to make it suit the military environment. 

Solvo's Warehouse Management System (WMS) is an application suite designed to optimise 

warehouse operations (Solvo's Warehouse Management System, n.d). Solvo's solutions 

manages an entire warehouse operation cycle in a real-time mode. The System controls 

warehouse personnel as well as material handling equipment, and operatively generates tasks 

for users based on a current situation. Solvo‘s WMS is a leading-edge system capable of 

generating recommendations on the optimisation of the technological operations in a 

warehouse as well as manage personnel and material handling equipment in order to achieve 

highest performance.  

The system eliminates the need for paper documentation. All documentation is generated, 

transmitted, processed and optimised in the system and transformed into precise tasks sent 

individually to operators' RF terminal screens. Every operation is confirmed and logged into 

the system by the operator through either scanning a bar code, or entering data via the RF 

terminal keyboard. Therefore, information on product quantity and allocation in the 

warehouse is always accurate and up-to-date, so any mistakes or exceptions can be noted and 

immediately corrected. 

Solvo‘s WMS is an automation of an entire warehouse management cycle; from the point that 

goods are received to the delivery of customer's orders. The scope of implementations 

Solvo‘s WMS vary from basic warehouse control (management system based on paper task-

lists) to a complex, full-scale warehouse management system in real time mode using 

barcode, RF data transmission and material handling equipment that positions technologies 

and other automation means depending on the customers' needs. The Warehouse 

Management System optimises the put away and storage of inventory through dividing the 

warehouse into designated areas and utilising space in the most efficient way. The ability to 

conduct cycle counting during the regular workday reduces or eliminates the need to shut 

down operations to conduct a physical inventory count. Solvo‘s WMS allows customers to 

increase quantitative and stowage data accuracy to 99.9% while reducing the duration of 

receiving and shipping operations by 2-3 times. Figure 1 demonstrates how Solvo's WMS 

works.  
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Figure 9: Solvo's warehouse management system 

 

Electronic Document Management System (DMS) was designed and implemented by 

Mahmood and Okumus (2017) who add that document notation for external documents 

modify existing digital signature technique and has improved security level. Also, the 

security of archived files in the DMS is increased based on the document content monitoring. 

DMS allows users to view and save different versions of the same document, and allows the 

Administrator to assign tasks for users to make changes to the current version. The system 

users are able to view any tasks assigned to them for document revision and upload the 

changed documents. The 2 illustrates how the Document Management System works: 

 

 

                       Figure 10: Document Management system 
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Methodology 

The Design Science Research (DSR) (Holmström, Ketokivi and Hameri, 2009; McLaren and 

Buijs, n.d) approach was adopted for this project to enable the designers and developers of 

the system to develop the system. Through focus group discussion and document review, the 

project investigated the challenges of the manual system, gathered information on the 

businesses processes of the existing system, analysed the business process information, 

gathered requirements, designed and developed a prototype that automated the manual 

system. As part of the system design, the system use case diagram (in figures 3) and entity 

diagram (in figures 4) were designed.   

 

 

                                                  Figure 3: Use case diagram 
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                                                 Figure 4: ER Diagram 

 

The system interface was designed by use of the Model-View-Controller (MVC) architectural 

pattern. The MVC as in Figure 5 allowed the developers to divide the developed system into 

three parts: model, view and controller. The model section managed the data in the system as 

it had rules that governed the access and update of data. The View rendered (presented) the 

contents of a model and the controller translated user‘s interactions with the view into actions 

that the model performed. 

 

 

Figure 5 Model View Controller 
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Technology Demonstrator 

Access to system is granted by the system administrator. Users have different access level 

and can access the system by logging in. Figure 6 indicates the login page user. 

 

 

Figure 6: Login Interface 

 

Figure 7, 8, 9, 10 and 11 demonstrates recruiter registration into the system, equipment 

details is entered into the system, viewing of equipment, equipment request and uniform 

request respectively.     

Figure 7: Recruiter registration into the system 

 

 

 



299 
 

 

 

Figure 8: Entry of equipment details 

 

 

Figure 9: Viewing equipment information 
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Figure 10: Equipment Request 

 

 

Figure Y6: Uniform request 

 

Conclusion and Recommendations 

In this project, the system developers aimed at developing Military Equipment Management 

System (MEMS) that keeps track of military equipment in the possession of military 

personnel. Based on user requirements gathered and system specifications specified, the 

system was designed to provide timely military equipment report to aid planning and lower 

the chances of military equipment falling in wrong hands. Based on the design, a prototype of 
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the system was developed. Since this is a prototype, it is recommended that the system be 

tested at users‘ site to ensure that it is functioning to the optimum.  
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VOLUME 2:  Conference Preparation and Report 

Prepared by: 

 Members of the Conference Organizing Committee: 

 Dr. Erisher Woyo (Former Head of the Department of Marketing) – Convener 

 Prof. Katabaro Miti (Coordinator of Post Graduate Studies) – Member 

 Dr. S. Tshiningayamwe (Head, Department of Secondary Education, Faculty of 

Education) – Member 

 Mr. Martin Ujakapi (Dean, Faculty of Information and Communation 

Technology) – Member 

 Hilma Shikwambi (Head, Department of Nursing, Faculty of Health and Social 

Sciences) – Member 

 Zoachina Gontes (Lecturer, Faculty of Education) – Member 

 

Background to the Conference 

The idea of having an IUM Annual Research Conference came from the IUM Acting Vice 

Chancellor, Professor Kingo Mchombu. It was through his efforts that an Organising 

Committee was formed in April 2019. It is also through his contacts with the UNDP that a 

co-sponsorship arrangement and theme for the conference were made. The selected theme 

was: Harnessing the Fourth Industrial Revolution to Advance the Sustainable Development 

Goals in Namibia. There were two special meetings between members of the Organising 

Committee and the UNDP Members. The first meeting was on May 9, 2019 and focused 

mainly on the conference date, theme & sub-themes, venue, funding and organising theme 

member roles, this took place at IUM. The second meeting was on 19
th
 of August, 2019 and 

focused on the conference programme. This took place at the UNDP offices.  

 

Conference Objectives 

There were two main objectives for the conference both of which have been realised. The 

first was to create a research culture among academics (staff and students) by providing a 

forum whereby they could present their work. This point was highlighted by the master of 
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ceremonies at the conference when he stated that ―this is a special day for IUM because it 

marks a transition from it being known as just a teaching institution to becoming a research 

institution‖. The IUM staff responded with enthusiasm when the call for conference papers 

was made and the sister university academics responded as well. This allowed the running of 

the conference on Wednesday – Thursday August 2019 (see the attached conference 

programme (appendix 1) and list of presenters (appendix 2). 

The second objective was to encourage a reflection on the Fourth Industrial Revolution and 

how it affects the implementation of the sustainable development goals in Namibia. This was 

to coincide with the global reflection on the implementation of the SDGs that was to take 

place at the United Nations. The conference provided a good forum for discussion on the 

Fourth Industrial Revolution and the Sustainable Development Goals. It was clear from the 

conference that Africa has to accept the reality of the Fourth Industrial Revolution and 

engage with it. This came out clearly in the keynote address by Ms Alka Bhatia, the UNDP 

Resident Representative in Namibia. This Fourth Industrial Revolution has both positive and 

negative implications on the implementation of SDGs in Africa. This was specifically 

highlighted by professor Awolowo‘s paper on ―The Fourth Industrial Revolution and the 

SDGs within the Context of the Africa Agenda 2063‖. The changing nature of the work 

environment ushered in by the revolution provides both opportunities and threats to meeting 

the 17 SDGs on the continent. Furthermore, this was highlighted by a number of papers that 

addressed different elements of the SDGs relating to agriculture, education, health, gender 

and wellbeing and the world of work in general. The conference in addition provided an 

opportunity for those attending the conference to be conversant with the UNDPs work in the 

context of the Fourth Industrial Revolution. This was discussed under the UNDP Accelerator 

Lab presented by Ms Geraldine Itana. There is need for staff and students to become part and 

parcel of the accelerator lab initiative, which aims to fasttrack the attainment of the SDG‘s in 

Namibia. This is opportunity will be be further pursued by the IUM and UNDP in terms of 

operationalising the current MOU between the two institutions. 

The conference made it also possible to discuss the SDGs in Namibia including the process 

of transition from MDGs to SDGs. The paper by Mr. Nandisora Mazeingo ―Sustainable 

Development Goals: The Namibian Perspective‖ kick started the debate. The audience was 

very interested in Namibia‘s implementation of the SDGs, as they were not familiar with the 

content of the SDGs and what has been taking place in the country. What emerged from the 
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debate was that the government needs to popularise and domesticate the SDGs and ensure 

that they become part and parcel of the country‘s development planning and implementation. 

 

The Organisation of the Conference   

The conference was run on a zero budget as no funds were forthcoming from the two 

sponsors of the conference. The lesson learnt from this exercise is that it is not funds that 

determine the success of the conference but the determination of the people. There were no 

external (out of country) invitations to the conference as had been proposed at the beginning 

for having external speakers on the Fourth Industrial Revolution and the SDGs.  

The zero-budget had two implications for the manner in which the conference was organised. 

First was the time for the conference. The conference was deliberately scheduled for 

Wednesday afternoon and Thursday Morning to cut off the possible lunch costs. The IUM 

management apart from providing freely the venues, used for the conference provided tea 

break refreshments. Apart from the conference programme, no printing was done making this 

a paperless conference in line with the Fourth Industrial Revolution. 
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completed his dissertation on the SDGs in Namibia for the award of the Masters in 

International Relations, Diplomacy and Management at IUM. 

Faculty of Tourism, Hospitality and Events Management (THEM). The Organising 

Committee is grateful for this support. Logistical support and working out the final 

conference programme was done with the help of the UNDP office. The active participation 

of the UNDP staff in the conference is greatly appreciated.The ICT faculty provided the 

rapporteurs for the conference through its internship programme. The Organising Committee 
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Conference Proceedings 

A formal promise was made that papers presented at the conference will be published in one 

form or another. However, because the conference produced papers that need to be shared 

with a wider public. The organising Committee humbly requests the cosponsors of the 

conference to provide funding to publish the presented papers in book form (both print and 

on-line versions. The first draft of the expected publication format is attached. Also provide 

separately because of bulkiness are the papers that would be included in the publication in 

their expected sequence.  

 

Recommendations  

Given the great response to the Annual Research Conference it is recommended that this 

becomes an annual event. This would entail announcing before the end of the academic year 

a theme for the following year and creating an organising committee to prepare for the 

conference from the onset. It is further recommended that a budget allocation for this purpose 

be set aside annually for the conference. 
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Conference programme  

PROGRAMME 

Day 1:          Wednesday, 21 August 2019  

Time:           1300 -1800 

Venue:         IUM Chancery Building Big Hall 

Master of Ceremony: Prof Miti Katabaro, Coordinator of Postgraduate Studies, IUM 

Time Activity Presenter Relevant/Applicable SDGs 

1300 Registration    

1405 Welcome address Prof Kingo Mchombu, Vice Chancellor, IUM 

1410  Opening Address Dr. David Namwandi, Founder & Chair of 

Governing Council, IUM 

1420 Remarks  Ms. Alka Bhatia, UNDP Resident Representative  

1430 Introduction of 

Participants  

Master of Ceremony 

1435 Key note address: The 4th 

Industrial Revolution and 

the Sustainable 

Development Goals 

Mrs. Alka Bhatia, 

UNDP Resident 

Representative 

SDG 9: Industry, 

Innovation and 

Infrastructure 

SDG 17: Partnerships for 

the Goals 

 Question and answer 

session  

  

Session Facilitator: Prof. K. Miti, Coordinator of Postgraduate Studies, IUM 

1515 The 4th Industrial 

Revolution and the SDGs 

within the Context of the 

Africa Agenda 2063 

Prof. O.O. Arowolo, 

IUM 

SDG 9: Industry, 

Innovation and 

Infrastructure 

SDG 17: Partnership for the 

Goals 

1530 The SDGs Rhetoric of 

Consensus 

Dr. Frieda Nanyeni-

Kanyemba, IUM 

SDG 11: Sustainable Cities 

and Communities 

SDG 16: Peace, Justice and 

Strong Institutions 

SDG 17: Partnership for the 

Goals 
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1545 Sustainable development 

goals: the Namibian 

Perspective 

Nandisora U. 

Mazeinngo 

All SDGs
76

 

1600 Question & answer session  Session facilitator  

1615 Coffee break  

Session facilitator: Mr. Martin Mabeifam Ujakpa, Dean Faculty of Information and 

Communication Technology, IUM 

1630 The 4IR, Climate Change 

and Implications for the 

SDGs 1& 2: A case of the 

Namibian Agricultural 

Sector‟ 

Ruth Eegunjobi, 

IUM 

SDG 1: No Poverty 

SDG 2: Zero Hunger 

SDG 9: Industry, 

Innovation and 

Infrastructure 

SDG 13: Climate Action 

16:45 The Fourth Industrial 

Revolution and women in 

Namibia: Opportunities 

and challenges to achieve 

Gender Equality (SDG 5) 

Thomas Erika, 

UNAM 

Connie M. Louw, 

UNAM 

SDG 5: Gender Equality 

SDG 9: Industry, 

Innovation and 

Infrastructure 

17:00 Sustainable 

Consumption: An Ethical 

Analysis of Consumption 

with Reference to Denis 

Goulet‟s Concept of 

„Being More and Having 

More 

Basilius Kasera, 

UNAM 

SDG 12: Responsible 

Consumption and 

Production 

17:15 Question & answer session   Session facilitator  

 

 

 

                                                             
76

 - SDG 1 – No Poverty, SDG 2 – Zero hunger, SDG 3 – Good health and well-being, SDG 4 – Quality education, SDG 5 – 

Gender equality, SDG 6 – Clean water and sanitation, SDG 7 – Affordable and clean water, SDG 8 – Decent work and 
economic growth, SDG 9 – Industry, innovation and infrastructure, SDG 10 – Reduced inequalities, SDG 11 – Sustainable 
cities and communities, SDG 12 – Responsible consumption, SDG 13 – Climate action, SDG 14 – Life below water, SDG 15 – 

Life on land, SDG 16 – Peace, justice and strong institutions and SDG 17 – Partnerships for the goals 
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MASTER OF CEREMONY: Dr. Erisher Woyo, Head of Department, Marketing (Faculty of 

Strategic Management), IUM 

Programme 

Day 2:      Thursday, 22 August 2019 

Time:        0830 

Venue:      Tunana Building Hall 1 

Time Activity Presenter 

0830 UNDP Accelerator lab  Ms. Geraldine Itana, 

UNDP 

0900 Question and answer session  

Parallel sessions – Hall 1, Tunana Building  

Session 1 Agriculture & Education session 

Time Activity Presenter Venue Relevant/Applicable 

SDGs 

Session facilitator: Mr. A. Adeyangu, Lecturer, Business Administration Faculty, IUM 

0915 Estimating the Supply 

Response for Beef Cattle 

in the Commercial 

Sector of Namibia‟ 

Tjamuaha 

Karupingenua, 

UNAM 

Hall 1 SDG 15: Life On Land 

SDG 2: Zero Hunger 

0930 The Role of Agricultural 

Extension Officers in 

Preparing Farmers for 

the 4th Industrial 

Revolution 

Gerson 

Kamupungu, 

UNAM 

Hall 1 SDG 9: Industry, 

Innovation and 

Infrastructure 

0945 Chasm or congruity – 

Curricula 4.0, 

Development of Soft 

Employability Skills and 

Market Readiness of 

Graduates 

E. Woyo, IUM  SDG 4: Quality 

Education  

10:00 Question & answer 

session  

Session 

facilitator 

Hall 1  

Session 1 ICT in the era of 4.0 
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Time Activity Presenter Venue Relevant/Applicable 

SDGs 

Session facilitator: Mr. Martin Mabeifam Ujakpa, Dean Faculty of Information and 

Communication Technology, IUM 

0915 Effect of Job Satisfaction 

On Employee Retention: 

The Case of Namibia 

Josephina, 

Lupandu, 

IUM 

Hall 2  SDG 8: Decent Work 

and Economic Growth  

0930 Military Equipment 

Management System 

(MEMS) 

Jafet 

Amukoto et 

al. 

Hall 2  SDG 16: peace, Justice, 

and Strong Institutions  

0945 Building a health 

informatics workforce for 

successful implementation 

of ICT solutions in the 

Namibian health sector 

Etuna 

Kamati, IUM 

Hall 5 SDG 3: Good Health 

and Well-Being  

SDG 9: Industry, 

Innovation and 

Infrastructure 

1000 Question & answer session  Session 

facilitator 

Hall 2   

Session 2: 4IR, Health and Gender 

Time Activity Presenter Venue Relevant/Applicable 

SDGs 

Session facilitator: Ms. Seno Namwandi  - Director, Innovation and Intellectual Property, 

IUM 

1045 The influence of the 4th 

Industrial Revolution 

towards Gender and 

youth Empowerment as 

part of the 17 sustainable 

development goals 

Leorne 

Ammaambo 

Hall 1 SDG 5: Gender Equality  

1100 A Review of an 

Appropriate Wellbeing 

Indicator for a 

Progressive Namibia 

Anthony 

Adeyangu, 

IUM 

Hall 1 SDG 8: Decent Work 

and Economic Growth 

1115 Reflections of Student Stephanie Hall 1 SDG 3: Good health 
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Nurses on Clinical 

Learning Experiences in 

Selected Health Settings in 

Windhoek, Namibia 

Van Der 

Walt 

and Well-Being 

SDG 4: Quality 

Education  

1130 Question & answer session  Session 

facilitator 

Hall 1  

1145 Talent retention and 

institutional survival and 

not Financial 

sustainability of the NTN 

Lucky 

Pieters 

Hall 1 SDG 4: Quality 

Education  

SDG 16: Peace, Justice 

and Strong Institutions  

1200 An Analysis of Purchasing 
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