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1. Introduction
Preamble

The First Annual Research Conference was hosted by the International University of
Management ircollaboration 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 th& hdustrial Revolution perspective and provide a forum

for the discussion and dissemination of themes related to SDG<"anduétrial Revolution in

the empirical context of Namibia.

Conference Theme

The annual c o n f earreessiogethe f4thh ¢ndustead revolution foHadvance the
SDGs i n Nhkemorliisabeing 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 complexityelhas

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, blutes 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 seemefore. 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 gseadaer 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 thir@g) @nd blockchairi all

in an effort to make the world a more sustainable place. Technology is in itself disiuftive

it gives society both benefits and challenges. As a result, countries should evolve and advance to
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rise up to these new challenge®lapportunities. 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 inngation and eliminate extreme poverty and boost shared prosperity.

Conference Objectives

Apart from the need to create a culture of research at I[UM, the conference had the objective to
encourage a reflection on the Fourth Industrial Revolution and haffedts 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 discussiom 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
Industrial Revolution and the SDGs within the Context of the Africa dgean 2 06 3 0 . Th
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 SD&mgelo 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 Indugevolution. This was
discussed under the UNDP Innovation Lab presented by ®&tadine 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 lUMI&UNDP.

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

process of transition from MDGs to SDGs. The
Devel opment Goals: The Nami b ieaTihe aBdence weeecvéry v e 0O
interested in Namibiabds i mplementation 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 SD6d ansure that they become part and parcel of the

countrybés devel opment planning and i mplement a
Strategy
This yeards annual conference 2019 in Wi ndho

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, povestgjrable 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 businassels, 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 pagexere 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 Foudirstrial Revolution.

Thematic areas

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

Industrial Revolution, including:

1 Gender and youth empowerment

1 Heath care

1 Agriculture, Tourism, blue and green economies
1 Industry and Innovation

1 Robots, Al, Internet of things and SDGs

1 Sustainable development

1 Reduced inequalities

1 Sustainable consumption, climate change and environment
1 Youth/employment/entreprenetip opportunities
1 The context: Namibia Vision 2030; NDP 5.

1 Africa Agenda 2063

13



2. Summary of presentations

A conference under the theieHar nessing t he Fourt htogdvance | ndu s
the Sustainabl e Devel op me rook placeah $VedfeSdByGand i n |
Thursday the ZLand 22° August 2019 at the International University of Management, Dorado
Campu$. This was the first research conference to be organised yiversity and was done

in conjunction with the UNDP SolgM-UNDE Annual Na mi b
Research Conference. The conference was well attended with presentations by staff members
from the International University of Management, thevénsity 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 bypBvid Namwandi, Founder and Chairman of

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

by Mrs. Alka Bathia, the UNDP Rmesentative 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 papersepted at the conference. Part one is made up

by the opening address by.Ifamwandi and the Keynote speech by Mxkka Bathia. Central
toDrNamwandi 6s address was how the Fourth I ndu
the founder of the World Ecomic 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 uniwalisity
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 ®edously to the new society that is
emerging from the 4IR. Mr8Bathia 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 fagustainable 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 othe SDGs.

! 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 them&he Fourth Industrial Revolution and Sustainable Development

G o a lissmade up of four papers. The first paper by Geraldine itartae UNDP Accelerator

Lab provides a concrete example of how the instruments of theriReing directly used to

meet the sustainable development goals. The basic premise is that to effectively addreSs the 21
century challenges, one requires new strategies to understand the challenges as they unfold and
new approaches to address the protd in front of us by analysing the broader environment that

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

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

The second paper by Professor Olad@lédrowolo i The Fourth Industrial Revolution and

the SDGs within the Context of the Africa Agenda 2063nks the 4IR and the SDGs to the
African continentods realities. T hians tdat WIl i s | |
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

l i kely to affect t he d@oarticilan ¢he grawsg laooup farteaabdi o n  d
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 terologies 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 1972dkNoSn
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 sragntsl 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 governtoemiake citizens familiar with

the SDGs.

The fourth paper by DrFrieda Nanyeni Kayembéa Rhetoric of Consensus: Sustainable

Development Goals vs Fourth Industrial Revolutionstarts by noting that at the centre of the
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SDGs is the need to remove theroch uses of poverty in peopl eso
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 alsowho we are, it generates mixed feelings of excitement and fears of uncertainty of the

future.

Part three under the titleAgriculture in the Context of the Industrial Revolution and SDGs

in Namibia brings together three papers that focused on agriculitney 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 andofd (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 oftapital 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 ceidg the draught

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

ineffective.

Kampungu, Mu z ani ma -arhedRoldof Agecylaumnl Extehsson qffgysanr
Preparing Farmers for the 4" 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 famers 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 KadjunigtAn 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 locajricultural 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 dime 4IR, Climate Change and Inplications for SDGs 1 and

2: A Case of the Namibian Agricultural Sectorinvestigated the determinants and likelihood of
4|R adoption in the Namibian agricultural sector, using a binary logic regression and data from
the Namibian census of agriculture 2QA®I4. The paper found that the factors affecting ICT
adoption includes tertiary education and the availability of credit.

Part fouri Health, Gender and Wellbeing under the Fourth Industrial Revolution and

SDGs in Namibiaalso has three papers. The papeAdeyanju and Kampungiu 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 fl@vgoods 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 citizends well be
growth.

The paper by Ammaambé The Influence of the 4" industrial Revolution towards Youth

and Gender Empowerment as Part of the 17 Sustainable Development Goatarts from the

point that women and in particular the girl child in the rural areas are disadvanthgess
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 CWiklfare. One of the proposed
solutions is to start pushing girls in schools towards the science, technology; engineering and

maths (STEM) oriented careers.

The paper byProf A. Van Dyk, E. Venter andDr. S. Van der Wali Reflections of Student

Nurses onClinical Learning Experiences in Selected Health Settings in Windhoe&ddresses

the issue of training health workers, nurses in particular. For them nursing education should
provide ability of critical thinking, problem solving, psychomotor and techncddgkills. 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 thpmactical training and how they internalise their

experiences since these are likely to influence their behaviour in future.
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Part Fivei Education, the Fourth Industrial Revolution and the SDGs in Namibiafocuses

on the delivery of education in the face of technological changes. The first paper by Shemuteka,
Nyambe and ShalefuEnhancing Learning and Teaching through Education 4.0 alerts one to the
fact that the previous industrial revolutions had comwesing 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 internenha&bled 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 gemeratio
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 Muringhudio, 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 typédearners. 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 Sixi Decent Work and SDGs in Namibiahas only two papers. They both address the
relatonship between job satisfaction and employeention. Lupandu, Ujakpa anch® e p o 6 s
paperi Effect of Job Satisfaction on Employee retention: The Case of Namibiaighlights

the research findings on the Ministry of Labour. Lucky PiefelRetention and Istitutional
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 4ilRat is starting to change the world of work both at

the individual and institutional level.

Part Seveni ICT Issues under the Fourth Industrial Revolution has four papers with
common characteristics. They are all using the benefits of the 4IR to soledicsparrent
problems. They all deal with the development of prototypes to solve concrete institutional
problems. The paper by Amukoto, Ujakpa, Lazarus, Mutasa and MLitakxaset Lease

Management System (ALMS)tackles the lease problems at the Ministry Works and
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Transport. The next paper by Amukoto, Ujakpa, Maseke and FuiidisVeb Based
Environmental Assessment Certificate System (CEACSYeals with the problems at the
Ministry of Environment and Tourism. The third paper by Amukoto, Nyamapanda anpdaljak
Military Equipment Management System (MEMS) is concerned with the Namibian military.

The last paper by Waiganjo Device Security Issues in a Mobile Device Worldmakes one

stop and think of the mobile phones that we carry around with us everywHhaite.n 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 wiok 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 parametershoteyhi

were based? Some discussions on this matter are explored in the conclusion.
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Director of Ceremony,

Allow me to start my opening address remarkghanking 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 collaboratiorother 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 baothis concept which was
published in 2016.

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

based on cheap computing power and storage capacity. There are many concepts surrounding the
information revolutionas the main theme, including Atrtificial Intelligence (Al), 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 thasibpened 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 listeft b®wvs:

The Agricultural Revolution which took place during thé Tentury
The Industrial Revolution, which was a phenomenon of tffeChtury starting with the
discovery of the steam engines to power industry and transport

1 The Information Revolutiomwhich 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 Revolandmestow 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 anglgative could be very significant (Harvey, 2017).

Artificial Intelligence (Al) 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. &hobots 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 | 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 vadot@msin

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 aUniversity, 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 mdsatre 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 E@cite 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 atisoft sk

-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 compent 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 comewvith 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 Revolian era.

| thank you for your attention.
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4. Key Note Speechthe UNDP Representative in Namibia onhe Fourth Industrial

Revolution and Sustainable Development Goals
Mrs. Alka Bathia

Director of Ceremonies,

Prof. Kingo Mchombu, Acting Vice Chancellor of IUM
Officials from the International University of Namibia;
Colleagues from UNDP

Distinguished invited guests

Membes of the media

= =4 A4 A4 A4 -2 -

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 tovadce the Sustainable
Development Goals (SDGs) in Namibia.

Distinguished Guests,

1 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 Inioniiachnology,
which has now profoundly changed our working and living environment.

1 The Fourth Industrial Revolution is characterised by a fusion of novel and powerful
technologies, which affect all disciplines, economies, industries, and of coursghelso
society. This interconnection between several worlds is powerful and there lays a new

wor |l d, known as the Aworld of new opportun

Ladies and Gentlemen,

1 The Agenda 2030 for Sustainable Development can only be achieved through
collaboration, resarch and innovative ideas, and in Namibia, it is no different.
Sustainabl e Devel opment Go all number 9 <cal
promote inclusive and sustainable industr.i

1 Now more than ever, technolagi 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.

1 UNDRP prides itself in being a leader for what is knowfidsn novat i on for Dev
This is about recognising more effective solutions that add value for the people affected
by development challengés.

1 It is critical that new approaches to challenges are not only introduced to harness
development, but theyheuld also be embraced. These innovative approaches can include
setting up innovation labs with governments tedesign public service delivery;

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

% https://sustainabledevelopment.un.org/sdg
® https://www.undp.org/content/undp/en/home/development -impact/innovation.html
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exploring emerging and alterma¢ sources of financing to deepen and diversify the
resourcing and implementation of the SDGs, from social impact bonds-forpstyccess
and crowd funding avenues or using behavioral insights to facilitate pobéyng.

1 Practical examples are the ratg launched UNDP Accelerator Labs. These labs are a
new service offering from UNDP that works with people, governments, and the private
sector to rémagine development for the 21st centtinly 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.

1 Additionally, UNDP has an Innovation Facility that works with partners and communities
to respondily test and scale the use of new approaches such as Artificial Intelligence to
achieve the Sustainable Development Goals.

T The Facilityds portfolio is firmly rooted
and the 2012021 UNDP Strategic Plan. Imaer 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.

1 The portfolio explores current and emerging sexioes to: eradicate poverty, protect
the planet, prevent violent conflict, manage climate change risk and advance gender

equality, among other development challenges.

Director of Ceremonies,

1 This conference could not have come at a more opportuneUiNieP 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.

1 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.

* https://acceleratorlabs.undp.org/
® https://sdgintegration.undp.org/
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1 Local innovators and othatakeholders need to help usthéenk 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.

1 Through the development of the internetlohgs (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 sty but it also offers smart devices to automate
homes, businesses and to achieve goals.

Ladies and Gentlemen,

1 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.

1 We must shape the 4th Industrial Revolution; it must seéreeenefit 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, dioly civil society.

1 Itis 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 budgacity for entrepreneurs for
micro, small and medium sized enterprises (MSMES) in order to facilitate sustainable

development and inclusive growth.

Ladies and Gentlemen and in Conclusion

1 It is important to note that the 4th Industrial Revolution it jast about technologies. It

will impact society and all human life.

® 5 http://lempretec.unctad.org/
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§ The focus of technological developments in tfelddustrial Revolution should be the
people and peopleentered 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.

1 Through this we can create the necessary conditions for transformation and enable
adjustment, delivering posigvimpacts for our economy and society at large.

1 It is my hope that this conference will be a huge success and | would like to end off with
a quote by Klaus Schwab, t hat reads AThe
technology revolution, the more weillwexamine 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

Thank you.
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PART TWO: THE FOURTH INDUSTRIAL REVOLUTION AND THE SUSTAINABLE
DEVELOPMENT GOALS
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5. The UNDP Innovation Lab Project
Mrs.Geladine Itana

9] ACCELERATO

'R LABS

Building the world’s largest learning network to tackle
21stcentury development challenges.

a P

Coreinvestors: Partners:

oreinvestors QAIAR FUND NG Ly R— S
german O DEVELOPMENT COOPERATION ’
:.epcntm I

2an SUSTAINABLE ~"'
8) DEVELOPMENT ALS

"Mrs. Geraldine Itana is the NDP Innovative Lab Representative

31



Accelerator Labsare inone third of the world’s countries

+ Argestine * Jowdan Toge
+ Aretbaien * Keoys Tunisia
*  Lebanon yzola
+ Beanis and o Ladidhe Ubrsine
+ Bub@wFaso « ULibys Uszhehistan
Cambodia * Malnt w'“-'z[
Caribbean * Malaysis -
(Based in Madi Zimbabwe
Barbadoa) 2 :’""' - o ®
c Verde Y Rege
. c-.:um - Nemibin ..’. e v
Republic * Nepsd K] ° - 3
. Ched - MNiger @ \ A ® o
+ Cofombis « Pacific (Based in ‘ 9 B
+ Demecrstic « Pakdatan : v
Repribiic of «  Pafiestine (PAPF) %
Congo * Paragusy . L
Dominican * Piilpgioss
Repubiz o>, Mnhastd K
Ecuador o Sehia
Eswatis « Sierra Leone
+ Ghans South Alica
Indis z South Sudisn
« Taneania
« The Gambia With thanks to the State of Qatar (Qatar Fund for Development) and the

Federal Republic of Germany for their generous contributions

We needo reimagine development for the 21st century

We are facing a new set of social and environmental
challenges. These challenges are more intermingled 21w century
and fast-moving than ever. challenges

Our current approaches are making progress against
20th century challenges -- but not enough progress
against 2 1st century challenges. Relevance gap

Effectively addressing 21st century challenges

doesn’t just require new solutions. It requires new Current
strategies for understanding these challenges as they
unfold. It requires new approaches to identifying
solutions. It requires addressing not just the problem
in front of us but the broader environment that led to
this problem.

\~ /

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 DNAThis 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 capabilty we offer to better tackle complex challenges

o""""r_f
O ~ ‘>o
\Vord
pYats
00
Sense making Collective Intelligence Solutions Mapping Portfolio Approach
Support public sector Keep the finger on the Branch out to Design & execute
to be relevant in pulse (what's discover solutions portfolios of tests
complex and fast happening on the and workarounds
paced environments ground & potential people in local
futures) and design communities have
new forms of public developed o a
accountability challenge

1. Sense making

Together with partners, the Labs will analys the
local context challenges to identify connections ant
patterns to anticipate new avenues of work and ac
effectively to accelerate development.

2. Explore

Tapping into uncommon data sources and inputs
to find potential new solutions

T[>9
Solutions Mapping: The Labs will identify "'9/\"9(\ e

grassroots solutions together with local actors anc g N
validate their potential to accelerate development.

NAMIBIA iAiHome grown solutionso

Collective intelligence: The Labs will also haress What challenges should we be
the potential real time and citizen generated data really focusing on?

for better decision making to solve development
problems. How do we find the most

relevant solutions?
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3. Design and Test

Design and run experiments to find out
what wor ks and what

COLLECTIVE MACHINE
INTELLIGENCE LEAANING
COMPLEX

Lo e DEVELOPMENT e

PROBLEM

The Labs will design and conduct [ —
experiments around portfolios of solutions REGULATION

WNNOVATIVE

FINANCE
rather than individual solutions, enablingus “~—" —
to |l earn about what
weeks or months ratherthan years How do we learn quickly

about what works and what
doesndt ?
4. Grow

How will Namibians benefit from the Accelerator Labs?

O«

Valuing local expertise. The Labs leverage expertise from everywhere, especially
by valuing those in communities facing social and environmental challenges as

experts.

O«

Elevating and coedesigning 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.

O«

Greater impact on 21st century challenges. Ultimatelythese approaches to
problem solving lead to portfolios of solutions that are more effective at tackling

complex and fastmoving challenges.
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Cooperation Powers a Better World
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6. The 4th Industrial Revolution and the SDGs within theContext of the Africa
Agenda 2063
Prof. Oladele O. Arowol®

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
secondindustrial revolution, oil and electricity facilitated mass production, while in the Second
Industrial Revolution; information technology was used to automate production. fhe 3
Industrial Revolution was powered by Nuclear Energy and Natural Gas; itedsherthe
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 [8).

The world is now at the early stages lué #" Industrial Revolution deemed to have started since
2000 ( Xu, David & Kim, 2018). It is perhaps i
Fourth Industrial Revolution is herear e y o u® Far éha sake?0d relevance, the same
guestioncan be asked here: Is Africa ready for the present new industrial revolutiois that

unfolding?

Perhaps a good understanding of what tfidndlustrial Revolution (Industry 4.0) entails for
production, marketing, consumption, human relations, governance and forms of human

organistion is needed.

These past industrial revolutions, as well as the ongoing one in th@e2ttury have genered

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

® professor Oladel®©. Arowolo is the Pro Vice Chancellor Academic and Research at the International University

of Management, Windhoek, Namibia

58t 2A0G0S8 LY&aAIKGAY G¢KS C€areyodirkadyl &/ ® dza@INmlIf o WS dl2E ¥z A2y
https://www2.deloitte.com/...Industrial.../za_Global_Industry40_Areyou-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 introdictory 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. Coasiolelis 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 apo#s@ilities for Africa during Industry

4.0, and what would these mean for change management? The last section of the paper draws
conclusioms from the analysis presented.

Methodology

This research has been based on data from secondary sources, inochwikmg published
research reports on the subject of Industrial Revolution in general and™theddstrial
Revolution in particular. The research reviewed the content of Agenda 2063 in relation emerging
technologies, demographic dynamics and their impdioa 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

urbanistion 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 byNhBdpulation
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 fadjouns 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 longey?

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 owndistinguishing 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

produwcts of the other in succession.

The events of the precedinndustrial 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 (3500LBID

BC) and cabnial South Africa (190A.950).

Ancient EgyptT he evi dence of Egyptés contribution t
Goose is profound. According to the records,
develop in about 3500 B. 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

t hat of the Egyptians. o (A.B. Goose).

Soon, a downward spiral in Egyptian civilisatibegan 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," bdbr Egypt the drama is closed. For the last time the curtain has
been rung down, and the players have passed from the stage of thé wridot 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 Egpt! The foundations of all science and all art were laid on the banks of
the Nile, thousand’§ABGosseyRdély. s before Christo

Colonial South AfricaVan Eck (1951) argued that the perceived changes taking place in South
Africa since about the turn of the century fa
that took place in the I ndustrial Reheavy ut i on
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 Africarglpgment in manufacturing

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

The Modern Industrial Revolutions

Historically, Africa can hardly lay claim to any major contribution to the modernsinidil
revolutions. The first revolution was agrarian (1768D0) by which period the continent was
colonised and ravaged by slavery; the second one {1960) which was a period colonial
domination and intense struggle for political independence; wihdethird revolution (1960

2000) witnessed A f-determiaadicn and soma demhkilancg &f man@facturing e | f
akin to the second industrial revolution in Western Europe and North America. With Industry

4.0, Africa may have become a player, buich 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 develogetde means of

transport asociated with each period

YAncient Egypt Nicknamed AThe Gift of the Nileod, downl
https://www.cabarrus.k12.nc.us/cms/lib/.../Ancient%20Egypt%20PPT%20Evans.pdf

' 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

186G-1900

19461960

198062000

20002010

Energy
Resource

Coal
o]]

Electricity

Nuclear

Energy

Natural Gas

Green

Energies

Main
Technical
Achieveme
nt

Steam
Engine

Internal

Combustion

Engine

Computers,
Robots

Internet, 3D

Printer,

Genetic

Engineering

Main
Developed

Industries

Textile, Steel

Metallurgy,
Auto,
Machine
Building
Auto,
Chemistry
High Tech
Industries

Transport

Means

Train

Train, Car

Car, Plane

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 stras@nsors; 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 cythgssical systems (CPSs), the Internet

of Things (IOT), and serviceddzdi, 2014). Lasi and others (2014) find it difficult to accurately
define Industry 4.0 but suggest that it includes the following elemestsart factories, cyber
physical systems, seffrganisation, new systems in distribution and procurement, neensys

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 changetased
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 texlbgies and the internet of things (1oT).

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 opportunfiesiew products and
services, better wayto serve customers, new types of jobs and wholly new business thodels
Some of these possibilities are already in the open, particularly new jobs being advertised for
which thee 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 dnevel Agents, Casérs, Librarians, Postal
Couriers, Bank Tellers, Textile Workers, the Print Industry, Sports Referees and Umpires, Pilots,
Taxi/Uber Drivers, Lumberjacks, Telemarketers, and Fishermen (CareerAtfdiGiyen this
scenario, the question that needs to be armuvis: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
landsape is itself difficult to predict. Even t
simply be redefined rather than eliminated from the market. Hensjlliag is most likely to

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

According to expertsd projections, the I ndust:H
artificial intelligence, robotics, the internet of things, autonomous vehicles, 3D printing,
nanotechnology, biotechnology, materials science, energy stotag@ntum 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 (SXiahi&, 2017).

'2 Deloitte Insights (2018). The Fourth Industrial Revolution is herre you ready?
'3 https://www.careeraddict.com/disappearingjobs
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While technological change defines amgustrial 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:

iThe Fourth | ndustri al Revol uti on wi | | hav

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

improvements, collaborative innovation and forafsorganisation. Schwab is convinced

that, in the future, talent, more than capi

(ibid).

Industry 4.0 is also projected to cause major technological disruptions with digitalisation. Such
disruptions, theexperts 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 manufacturdngeavices 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 physial products will be displaced by digital products (e.g., newspapers become
digital, transport services are no longer required with data transferpriGiing
technologies, etc.).

c) New biobased materials and energy sources will replacbasiéd materialand energy
sources. The soalled knowledgéhased 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 allofer 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 bageseen 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 abuadce of redundant aapetencies.

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 twoof such revolutionary transitions. The first transition was said to have taken place

in the 1960s and 1970s (pastlependence period for countries in the continent) during which
time AAfrica took the strategic dstrategyifoon t o

economic development. o (AU, Agenda 2063 Fr ame
period, t he continent had t o cont end wi th
Adjust ment so, which saw t he c o ndhingaconsequemceso f Af
oncri i cal social sectors. o (i bid).

The second transition, according to AU Commission (2015) was experienced in Africa during
the 1990s when th®@AU adopted the Declaration of the Fundamental Changes in the World and
Afr i cad s witR ersppasis @ @romotion 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 Aftmantries (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 tits 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 empipakesithemes of

solidarity and collaboration that helped the continent emerge from colonial domination.
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At its 21% ordinary session (287 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 2063andchge

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 Framew& document , its timing coOi nt
develSdpe ar Afgreimdded3 med at providing greater coc
i ni t i atheiAfri@s Unor, its organs and those of key stakeholders and partners (RECS,
NPCA, Memlz r St a soeesy.and privatei séctor, etc.).

The stated Vision for Agenda 2063 is as follows:

AAfricans from all soci al -&ffitmethithd AUd/Bientoabald 1 n t
an integrated, prosperous and peaceful Africa, arcéfiriven 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 Dedlaat *on. o

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®. Deriving from these extensive consultations, the process came lupheitollowing

6common set of aspirations nanddefingianofsteatkgiea:s bas

A Prosperous Africa based on inclusive growth and sustainable development;
An Integrated Continent, Politically United, based on the idefdan Africanism;

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

A 0w DN P

A Peaceful and Secure Africa;

14 Assembly/AU/Dec.476(XXI) Page 1, para. 2, 4 & 5.
% https://www.google.com.na/webhp?sourceid=chrommmstant&ion=1&espv=2&ie=UTF -
8#q=0AU/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 peojuleven, especially ging 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 Visia, 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 Gda (2015) and; d) UNFCCC The PaAgreement (on Climate Change).

Fig. 1: O6Foundation of Agenda 206356
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outcomes of l Constitutive Act ] v:‘:::: ':V nd "';“08"13::
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prosperity African Unlon Vision
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I African Asplrations for 2063 l
l Reglonal and Continental Frameworks l
I Member States Natlonal Plans ]

Source: African Union Commission.2015. Agenda 2063 Frameworksge para4.2, p93)

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

a number of Opriority areas®éo; and each
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strategiesIn order to achieve consistency in planning; the gbalse 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 andated 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 comprehensitertorgrategic
framewor k for Amthe omidgs yera oreol o p me n't

A TenYear Implementation Plan (202402 3) was r el eased in Septem]
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 preparatidmeedium term development plans of member states of the

Union, the Regional Economic Communities and

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 improvaes and

catalyse economic and social transformations (Agenda 2063 Framewirk, p.

However, the AU recognised that Agenda 2063 will be implemented at a time of a fast changing
Africa and the worl d. The Agenda woraiktemal t he
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, demographeconomic and social dynamics as well as shifts

in societal interests and concerns. Based on their extensive consultations, the AU identified
seven gl obal mega trends (see Fi drajectery ahd t hat

transformation.

8African Union Commission. 2015. Agenda 2063: First TeriYear Implementation Plan, 20142023, see p12
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Fig. 2: Global mega trends likely to influence implementation of Agenda 2063
Democratization, Climate Change
the Rise and — ) and the Low
Empowerment of Carbon
the Individual Economy
Global Political and AGENDA Natural.CapitaI:
Economic Power 2063 Depletion and
Shifts Demand Shifts
Changes in :
s Olobal ; New , Demographics
AFm.anCIal technologies pra
Eehd . and Urbanization
Innovation
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) Degraphics 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

technologis 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:

1 Agricultural biotechnology which utilise genébased techniques to improve agriculture
productivity, farm management practices, produce more drought, water logging, and
disease resistant varieties that help minimise the high costs of agrochemicalglgsestic

and water;
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1 Health and health innovation systemsaventing new drugs, vaccines, nuclear medicine,
diagnostic tools, to cope with emerging diseases as well as treat the untreatable;

1 Renewable energy and new technologies: driven by diversificatinergy 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 Indus#r® and its impact on global, regional and national

economies, communication and pakti

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 promageierice and technology are
mentioned. The statement on Aspiration 1 is reproduced, in part, below:

AAgenda A3praidh 1:(A prosperous Africa based on inclusive growth and
sustainable devel opment): ne. . ddthreughcapi ng A
education and skills revolution emphasising science and technology and expanding access

to quality health care services, particul a
economi es t hrough benefi ci at i manufadturimm Af r
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 tremendouglibreg 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 wedlducated citiens and skills revolution underpinned by sci&n

technology and innovation.

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

proposes the following strategies:

a) Developing Africads human and soci al capi

revolution emphasising science and technology.
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b) Supporting from early childhood education to primary, secondary, technical, vocational
and higher education, through invesimts 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 gdhavet
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 economids upon
human <capital t o compl ement t he African
resources.

d) Harmonising education and professional qualifications systems, with the Pan African
University and several centres of excellence across the continenghhaid@an African
Virtual university that uses technology to provide mass-pesbndary school education
and indeed the university sector and intelligentsia playing an instrumental role.

e) Training and educating millions of Africans on science, technologgearch and
innovation, as well as vocational training in every sector, thus reversing the mass out
mi gration of Africads human capital and er

socioeconomic development (AUC, 2015 p.4).

Industry 4.0 and the SOGs

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 Mi2Gs and the 2005

World Summit Outcomes, the vision of the Sustainable Development Goals (SDGSs) 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) developnaat 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 pgate 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

Goal2. End hunger, achieve food security and improved nutrition and promote
sustainable agriculture

Goal 3. Ensure healthy lives and promote vieling for all at all ages

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

1 Goal5. 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, Asubstantially expand globally
countries, in particular least developed countries, small isl@velobing 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 otheateveloping countre 6 (i bi d) .

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 afustry 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 labopp$uand saving?.

Al | the strategies proposed for Africabs dev
challenge of Industry 4.0 which is to equip this generation with knowledge and skills for
technological development. Already, the labour markdhé continent and elsewhere has been

sending negative signals abakills 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 ba

" David Bloom, et al., The Demographic Dividend: A New Perspective on the Economic Consequences of
Population Change, [Rand, Population Matters, 2002].

51



research report, the chalklilsemkd lil®dnator ek y, fit
many of them are skilled in the wrong areas. Experts describe this as a sldlisogamany
degrees are awarded in fields that -thhoimg®t al i g
large numbers of employehd 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 leathetsis, 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. Regardingetglobal 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 whil e bu

flow reversalsdéd (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 suafi AGOA and Everything But Arms (EBA); these are

likely to be replacement by Economic Partnership Agreements (EPA), and see an end to the
60Cotonou Aglrleménwéich are I|ikely to impact /
also predicted that aidolicy could also change, such that by 2063 aid flowaftica could

diminish to zero.

Africads response to these possible negative
effectively with these megatrends and transform potential risks pgortunities by investing in

building its knowledge base. To this end, Africa will need to, among others:
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Bring up Africads science and technology t
Build biotechnology into Afri caémuedenswali genoc
that biotechnology including genetically modified organisms (GMOs) would not easily
destroy the diversity, quantity, and qual i
1 Invest heavily in transforming and expanding the African pharmaceutical industry,
including nuclear medicine to free Africa from scourges of communicable diseases;
1 Strengthen both domestic and regional financial markets, boosting resource mobilisation
and broadening access to financial services (AUC 2015).

Among t he 0 fatives ffor therl@eak Flan impléntentation of Agenda 2063 are: i)

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

in place policies and strategies that will lead to transformatigppdications and services in

Africa; especially the intrd\frican 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 arBeciety and; i ) Africads acce
technology products which should be pursued with utmost vigor (Agenda 2063 Implementation

Plan, 2142023 p.39).

06Demographics and urbanizationbo

Among the seven global mega trends identified in Vision 2063 that will impa& omr i c a6 s
growth trajectory and transformation are two demographic factors; namely, population dynamics,
and urbanisation. Developments in Africaés po
of the labour force, and the consequence on increaslmnisation have implications for the

adoption of the n& 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 fajoun growth in Britain. The upshot was
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t hat Britaindés population quadrupled from 6.
largely to improved health and overall standard of liing

Fig. 3: World Population Trends 176@000
Sources: 1) Durand, John D., 1974,; 2) United Nations 2019 Revision
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Division. Available at: http://data.un.org/Data.aspx?d=PopDiv&f=variable|D%3al2

As illustrated in Figure 3, the advancementsdiersce 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,teend 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.

8 Oxford University PressThe Industrial Revolution in Britain. https://www.oup.com.au/__.../pdf.../Oxford
BigldeasGeographyHistory-9-ch5Ind
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As the projections show, Africa is the only major region ie thorld 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 toncemvell 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 wil!/ increase (ac
in 2012) to 2.8 billion by @63, a thredold 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 popul ation estimated at 4.2 bi l2100then i n 2
population of Africa will reach 4.2 billion almost at par with that of Asia, 4.7 billion (see Figure

4).

Fig. 4: Population trends: World and major regions (195000)
Source: UN, World Population Prospect§he 2019 Revision
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The observed and projected trends in the populatiaiiffefent 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 dhe continent in the context of a global world.
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According to recent UN publication, Africa is the fastggtwing major area among the major
regions of the world. The report paints a viyv
dynamics for tk 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 aitheeglabal

population between 2015 and 2050, a total of ill®m will be added in Africa.The rapid
growth of Africads population wil!/ al so set
particularly in the growth of the labour force, the youth gapon and decline in the Total
Dependency Ratios. Young persons agetb Qvill 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 imggaspulation, Africa has the
opportunity during t he l ndustry 4.0 period
Divi demad AU Commi ssion defines Demographic Di
when a country has a relatively large proportafnworking-age population due to declining

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

t hrough public action and prRvate sector invo
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Africa Population Estimates and Projections (Medium Variant), 125M0
Source: UN, World Population Prospects: The 2017 & 2019 Revisions.
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According to the Medium Variant ahe population projections for Africa (2019 Revision), the
size of the labour force (those aged@d will increase from 753 million in 2020 to 1.2 billion

in 2040, and by 2060 to 1.8 billioBuring the remaining time of the 2063 Agenda, Africa will
haveto provide jobs for additional 1.2 billon new entrants into the labour force, an annual
addition of over 30 million new workers.

|t i s obvious t hat t he rapid gr owt h of Afr
accompanied by hihbdelalgoowt horae¢ eand expansio
The size of Africads6d)abwiulrl fionrccree a(steh ofsreo ma g7esd3
billion in 2040, and by 2060 to 1.8 billion
opportumet gomooirndnt to harness the benefits o
di scussed in the I|Iiterature, Demographic Diwvi
|l arge and increasiage ppopowlratiioonn odu eaorakei vhegre | it
realize the dividend, Gover nment mu s t effect
education programmes particularly for the you

action and private sector involvement

In its transformed, im| usi v e and sustainabl e economi es,

intensive manufacturing, underpinned by value addition to commodities and doubling of the total
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agricultural factor productivity wi |-Year b e at
Implemenation 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 ewost 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 jd 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 worldubbgpsome 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 beeedeaning. These include rising tensions
between countries; the clamfwr 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 figreater migratiophabintrohdesbomee¢s$
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 theggluction 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
Industry4.0 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 milliopeople. 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 largale movement of the population from rural to towns and tities
Thus, Bitain 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 regionspeaBurdluence
through colonisation in Asia, Amesaand Africa.

Gl obally, more people |live in wurban areas
population residing in urban areas in 2018,
projected tdbe 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 nowxapating 50

%. In contrast, Africa remains mostly rural, with 43 % of its population living in urban areas in
2018, projectedareach 56% by 2050 (UN, 2019).

It is well documented that Africa among the continents in the world is experience the highest rat
of ur bani sation and that African cities are
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 24lBomiin 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, Nawrdtatarzyna 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 neshinologies 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

19 Oxford University Press, The Industrial Revolution in Britain, op cit

59

t



from the rurabreas 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) productiyiigains 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 dinkage, 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 beilrequired 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 communitigh 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 be 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 56ceet of the global
average. Through industrialisation, agricultural productivity could be improved significantly, as
a result of improved industrial production methods and expanded value chains -lonsageiss

and agreprocessing, which will help to prade 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 inceased demand for food and agricultural raw materials through urban markets and
agroindustrial supply chains (UNECA, 2017).

Urbanisation can serve as a spur to innovative thinking and technological development as
evident from t he dmegaciies gutte astLagosi(Migerid)f CapecTawns
(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 thdte value of innovative tech spaces to African economies is
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Amassiveo, given that p ot e rupsiaad thereby comtsbute tos i n |
national GDPs. For long, urban places have been recognised as centers of creativity and
innovatian; 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 improyng oduct i vi ty, Africads st
from low-productivity agriculture to low productivity urbdrased retail services seems to be
6growth reducingd. This is attributed 40 the
productivity sects such as manufacturing has been, t he
productivity growth. As a result, the aggregate growth of output per worker is declining.
Therefore, rather than industrialising, Afric

To reverse therénd, African governments will require watiministered, supportive public
policies and effective administrative systems
embedded in the youth age bulge of Afypuncads ¢
people in urban areas suggests that effective implementation of such policies (in education and
skills development, nedull employment and healtfor-all) is required if the continent plans to

fully participate in, and benefit from, the outcasra 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: HoMne#l 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 niversal 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 elementssmart factorie, cyberphysical
systems, selbrganisation, 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 defiagsshe 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 ibomdr 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 téeetively 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 4.0Gor economic development, communications and the need-to re
orient the education system to science and technology. Africa must focus on universal education,
consisting of welleducated citizens and skills revolution underpinned by science, technology

andinnovation.

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 sensitiverasplect 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 ohtlustry 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 EvolutionoftheSust ai nabl e Devel opment Agenda, P
performance to date.
Nandiuasora Uria Mazeingd

Introduction

The sustainable development goals (SDGs) have brought together three stands of global
concerns: the ecological and environmemtaicerns 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 fom 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 Canferenc
on the Human Environment to the adoption of the Millennium Development Goals (MDGSs) 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 SID&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 develaprthe 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

in the evolution of the Sustainable Devel opme

a direct link between human propmpesertwyatainodn e
firmly established in UN I|iterature and de f a
world inter alia outlined the rights of the h
and in striving tmwmkage ebarnevaenea mghumant hpmrtoslpier i

PeKS FdziK2NJ NBOSyiGte O2YLH SidabRelations and BiplofhakE MandgéeMBE S Ay Ly
the International University of Management. This paper is an extract from his dissertation titled: A Study on
Sustainable Development Agenda and Partnership: A Case Study of Namibia, 2019
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conservation sanctioned several meetings focu
food, ri ghhotusttammgsoundht to safe water etc. ( Mi
the needitalise humanityds connectivity with
institutions within the UN system and amongs:!
Program (UNEP), Headquartered in Nairlmbi, Ke
Conference in 1972.

I n 1983Sedcmhm@&eadlyal Javier Pertelze dWo rQude | Qoammiesssi
t he Environment anex abevneel opmiemit galt oenrve r on me
problems around the wopbdabhwsdt & o(eMihd tcehsasm, t BLaOMI
The commi ®aidend Wgs whginan former Prime Ministe
|t tablednitl987epgadrttl ed nOur Common Futureo
devel opment | it esgtadien atbhlee cDoenvceelpotp nbefntSuas a c e
redressing gl obal i mbal ances whose premise we

betmwelkuman activities and natur e.

Through the Brundtland Reported 8Sushaveablél Pe
definition as the ability to meet both presen
|l oudest to only those human activities that s
providing a basliepnieonrt haunmtda nprdoesvpet helweegged t h
devel opment anchor that takes ful/l account 0
economic underpinnings and nature as (Thhe supp
Report debunked the myth that devel opment mu s
argued for t he decoupling of gr owt h and pr o

characterised the I ndustrial Retvol ution of t h

The next step was the UN Conference on the ENn
de Janair o, Brazil and g eThemammésyagekfronothersunang t h e
was that: poverty as well as excessive consumption by affluentlgimms 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. Eeefficiency became a guidingrinciple forbusiness and governments

alike.
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A key out c ome of Ri o was t he establ i shment
Devel opment (CSD) in 1992 whose main task was

emanating from t hhee ooourtfceornmeen coef. tFhaer tc oonfmits si on

t he General assembly in 1997 known as Rio + 5
change also in 1997. The protocol has been fo
since bacus®endginancing and i mplementing ngust a

in the COP 21 agreements.

I n 2000 the UN Gener al Assembly (dubbed the
Presidency adopted the Mill ennlieudm fDoerv etl hoep nreend t
absolute povertyuniversal 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 parstep for development. The MDGs were reviewed

in 2010. They were credited for:

T Mobilising t he gl obadbowmdnmu metayg uraa mluend a ¢
developmental targets;

T Keeping the plight of the Globalr é&giudrhs (@fo
the southern hemisphere) on the global rad

T Driving down absolute | evels of poverty, p

T Enhancing access to basic services for mil

They were also criticised for:

T Overbearing inlfduelncNomgt ofi nt htetheG r craftin
|l acking universal |l egiti macy and ownership
they were mostly written by the gl obal nor

f Distribution of ualeiviSinotuwbbedenvboéwawasuhhat

on reporting was unduly shouldered by the

f Had undue bias and or concern for issues o0
regard for quality and as peecctess safr iHuwmagru ade
1T Focused more on the O6ésoci al di mensiond at
sustainable development, namely economic d
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Accordingly the MDGs were shitdhd op rBiorsd ibpelner mod &
Devel opment

The next stage in the march to the SDGs was the 2012 review of the Earth Summit (Rio + 20).

The review focused on thgr een economy in the context of
poverty eradi catiomal afdatmeevoirkkstfior Sustainab
was a renewed political commitment to sustain

Report devekapment t hat meets the needs of t

abilfuyupé& generations to meet their own need
the Rio plus 20 Summit was the call for the n
t he MDGs, to be balanced al ong tahse dtehfrienee dp iblyl
Brundl and Commi ssion, with the three ( 3) be
har monaynd environmental protection.

The Sustainable Development Goals were final/l

2015, i n MNew 7Yogdkalwi,t 169 targets and 230 1inc
goals is provided bel ow. 't is important to n
and indivisible in nature and univerrsaaliloynadpr
and each government has to set its national 1
taking into account nati onal circumstances. F
how these aspirational and ghobhahat apyensi ag

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 paovide
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.

End hunger, achieve food security and improved nutrition, and promote sustainable
agriculture. Increasingagricultural 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: ensuringoyear
access by all to &frdable, equitable, safe, and nutritious food; reducing-pastest

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
smallhobtlers, 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
degradatiorand 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; creatingarmanrural

employment opportunities and promoting rural development.

Ensure healthy lives and promote wellbeing for all at all ages. Healthy populations

are important assets for sustainablelevelopment 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 healthystems, 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, tuberculosignd neglected tropical diseases, eliminating
harmful practices, ensuring affordable essential medicines and vaccines for all, promoting
healthy diets and lifestyles; addressing 4sommunicable diseases (NCDs); tackling

environmental causes of diseaseshsas 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.

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 universakccess 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 educatiorfor 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; achiang 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; improvihg 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 sustainabbevelopment.

. Achieve gender equality and empower all women and girlsProvision 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 sustainableloewent. Therefore,
achieving gender equality and womendés emp
potential to drive the realisation of this goal includes: ending violence against girls and
women in all its forms; ensuring equal access to education Evalk; 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
decisionmaking; equal access to assets and resources, sexual and repeodeatih;

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 aseatee worldthe
whole water cycle has to be taken into consideration to tackle weteéed challenges
including water scarcity and drought, pollution, water borne diseases, and water related
disasters, loss of freshwater biodiversity and spread of invasive alierespe 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 facilitiesirdrastructure, 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 watgse efficiency; exnding wastevater 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 walerlinked ecosystemdike 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 invasilen species in  water

bodies; reducing risks and impacts of watdated disasters.

7. Ensure access to affordable, reliable, sustainable and modern energy for dlnergy
plays a critical role as an engine for economic growth and social developmeamtingns
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 thtai hee
addressed. Some areas focused on includes: ensuring universal access, for both women
and men, to modern energy services; deployment of cleaner includirgripevo
emissions energy technologies; increasing the share of renewable energy in #te glob
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 cotisamp

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 modegg ene
technologies.

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 incluswvmic growth
remains the surest means of eradicating poverty and attaining shared prosperity. Amongst
the areas looked at are: promoting an open, thésed, nomdisseminating and equitable
multilateral trading system; macroeconomic policy coordinatipromoting 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 andtiastitechnological
upgrading and value addition; improvements to energy and resource productivity of
economic activities; creating productive, wedid jobs. Key enabling factors included
investments in infrastructure such as roads, electricity, anancmimations; 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 thefilef 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 shmoldde 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 macr@somic 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 gendelbased and other fosmof labor market discrimination
including against persons with disabilities and older persons; training eshdllireg for
displaced workers; social security for those retired from the labor force, persons with

disabilities and older persons; supportgmgalland mediumsized 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 industrialisationand 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 tiegtas 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 entreprdmguasd 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 cditiesoof 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 foaramemicals, 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 compet& economies
require weklfunctioning 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. Imfumsure 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 storage
infrastructure for agriculture; addressing trémasder infrastructure needs for trade and
related challenges facing developing countries; developing sewerage and wastewater
treatment; provision of infrastructure for access to modern energices® 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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