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A. Abbreviations 
AET      Adult Education and Training  

ACET      Adult and Community Education and Training  

AI      Artificial Intelligence 

CBE      College of Business and Economics 

DBE      Department of Basic Education 

HEI      Higher Education Institutions 

ECD      Early Childhood Development 

ETDP      Education, Training, Development, Practices 

IoT      Internet of Things 

RO      Research Objective 

SoA      School of Accounting 

SETA      Sector Education and Training Authority 

UJ      University of Johannesburg 

TVET Technical and Vocational Education and Training 

4IR      Fourth Industrial Revolution 
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B. Definitions 
 

Skilling  This refers to training a potential employee to do 

a particular task. This might involve taking the 

individuals through experiential learning for 

them to grasp and master the skill. 

 

Reskilling Reskilling is the process of learning new skills by 

employees so that they can do a different job. 

From the employers’ perspective, this is a 

process of training people to do a different job 

so that they remain in employment. This 

involves replacing outdated skills to meet the 

changing needs of the market. 

 

Upskilling Unlike reskilling, upskilling specifically implies to 

enhance the employees’ abilities who are 

staying within the same job profile so that they 

remain relevant in the ever-evolving technology 

era for example, if a software development 

company decides to begin developing their 

products in a cutting-edge programming 

language, all affected developers will need to 

start learning the new language in addition to 

the languages that they already know. 

 

4th Industrial Revolution From the global perspective, 4th Industrial 

Revolution is a new phase in human 

development that is capacitated by 

extraordinary technology advances 

corresponding with those of the first, second and 

third industrial revolutions. These technological 
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advances are merging the physical, digital and 

biological worlds in ways that create both huge 

assurance and potential insecurity. In South 

Africa, the 4th Industrial Revolution definition 

has been amended to take a human centric 

approach. It is defined as an era where people 

are using smart, connected and converged 

cyber, physical and biological systems and smart 

business models to define and reshape the 

social, economic and political spheres. 
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C. Abstract 

Following an intense period of literature review, engagements with the ETDP SETA, its 

stakeholders, and the conceptualization meeting, with this initial report, key definitions have 

been established, identified, reviewed and reflected on key documents, and provided a high 

level overview of the problem statement, the objectives, the research design and overall 

deliverables. 
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1. Introduction 
In November 2019, the University of Johannesburg was granted the Chair on 4IR skills by the 

ETDP SETA until June 2021, renewable based on performance. The first meeting between the 

appointed ETDP SETA Chair and the SETA representative was held in November 2019. There 

were subsequent meetings in January and February 2020 which were part of conceptualizing 

the project. 

Following the understanding of the scope and deliverables, the Research Unit scheduled a 

series of meetings between the Research Chair and its relevant stakeholders in order to 

gather additional information and articulate its understanding of the project and how it has 

formulated the research problem, research objectives, research design and dates of 

deliverables. Significant inputs were received from these stakeholders. This was used in order 

to strengthen the research problem, research objectives and research design. 

In addition, the SETA organized a “conceptualization workshop” with key relevant 

stakeholders February 2020. The ETDP SETA Chair presented the augmented research 

problem, research objectives, research design and dates of deliverables. Significant inputs 

were received from the invited key relevant stakeholders. Key inputs were further received 

from the ETDP SETA CEO around the formulated research problem as well as the scope and 

the focus of the project. 

This report is a culmination of a five months’ process which has resulted from the above–

mentioned re-iterative engagements, meetings and the workshop.  
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2. The ETDP Chair on 4IR Skills 
The ETDP Chair on 4IR skills consist of nine (9) team members. The structure, identification 

and qualification of members are presented as follows:  

Chair: Prof Tankiso Moloi (PhD, MCom, MSc, MA, ACMA CGMA) 

The Chair runs the project from day to day on behalf of the Project Sponsor. He is responsible 

for ensuring that the project deliverables are of the required quality, i.e. are capable of 

delivering the benefits defined in the service level agreement and produced within the agreed 

time and cost. The responsibilities of the Chair include directing the project team, managing 

the project plan, maintaining the risk register, issue and change control logs, reporting on 

progress to the Project Sponsor and other stakeholders. 

Project Administrator: Ms Joanelle Ogombe (MBA Candidate, BA Hons, BA) 

The Project Administrator assist with the project management duties. She oversees and 

performs administrative functions concerned with the project. Her responsibilities and duties 

include updating the project calendar, calling contractors, making appointments, ordering 

supplies, doing site visits and coordinating meetings, taking minutes as well as preparing 

reports and keeping update on compliance regulations and resolving issues related to the 

project. 

Associate Professor: Prof Michael Adelowotan (PhD; MSc, FCA)  

Vacancy – Senior Lecturer 

Prof Adelowotan and the Vacant position are experienced research professionals. They will 

assist the chair in successfully delivering on the project requirements. 

Postdoctoral Research Fellow: Dr Mary Salawu (PhD, MPhil, MBA, FCA) 

Postdoctoral Research Fellow: Dr Varaidzo Denhere (PhD, MCom) 

Postdoctoral Research Fellow: Dr David Mhlanga (PhD, MCom) 

Postdoctoral research fellows are trainees working in an apprenticeship mode in preparation 

for a career as scientific professionals. They are currently allocated to the chair as a faculty 

supervisor. Their responsibilities include playing an active role in seeking career and research 

advice, both from the faculty supervisor and from other faculty members as appropriate. In 
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this project, they will be conducting research for the project as required by the Chair to a high 

standard and in accordance with all institutional regulations. They participate in the postdoc 

career development and annual review process. They also work in a collegial and cooperative 

manner with the Chair and other co-workers. 

PhD Candidate: Mrs Modi Hlobo (PhD Candidate, MCom, CA SA) 

Masters Candidate: Ms Tatenda Nharo (Masters Candidate, CIMA Adv. Dip) 

Both the higher degrees candidates are studying under the chair. Their research interest is 

around 4IR and skills. The expectation is that they will learn research techniques, strengthen 

their interest on 4IR as well as skills. This will ensure that there is a pipeline of researchers 

with interest in this area. 

 

Figure 1: The ETDP SETA Chair of 4IR on Skills 

 

3. Governance 
For the purpose of checks and balances, and the quality of output generated from the office 

of the Chair on 4IR skills, a governance mechanism was established. There are four layers of 

quality assurance that are defined as follows: 

 The first layer is the office of ETDP Chair - Reports and quality assurance will emanate 

from the office of the Chair on 4IR skills. 
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 The second layer is the UJ Project Management Division, the Senior Director of the School 

of Accounting and Office of the Research Specialist: the ETDP SETA.  

 The third layer is the Office of the Research and Skills Planning Manager: ETDP SETA.          

 The fourth layer is made out of the Higher Education Research Chamber. 

Figure 2: Layers of Accountability 

 

 

4. Ethics  
Each member of the team has signed a confidentiality agreement, clearly stating that the 

information they will come across during the course of this project strictly belongs to the ETDP 

SETA. Should the office of the Chair wish to use any part of the information from this project, 

clearance will have to be sought from the ETDP SETA. 

The University of Johannesburg has a faculty ethics committee. These committees trickle 

down to a school level. As such, the School of Accounting (SoA) has its own ethics committee 

which assesses the riskiness of each research project. If a need arises, the instruments that 

will be utilised for the purpose of this project will be subjected to the SoA’s ethics committee.  

The office of the chair has completed the application for the ethics clearance. The 

departmental ethics committee has meetings once a quarter. Given the timing of the project, 
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the ethic committee has been requested to attend to this request through other processes 

(i.e. round-robbin the application). 

5. Industrial Revolutions 
This section will provide a brief summary of industrial revolutions. The first industrial 

revolution was characterised by mechanization. The second industrial revolution was 

characterised by electrification. The third industrial revolution was characterised by 

automation. 

For now, a wide body of literature in this field is in agreement that we have entered the fourth 

industrial revolution (4IR). This advancement is characterized by technologies such as 

Artificial Intelligence, Blockchain, Internet of Things and Robotic which are blurring the lines 

between the physical, digital, and biological worlds. It is a period where there is continuous 

introduction of new technologies, which affects almost every facet of human life, impacting 

how individuals relate with technology and changing how and where work is done (Deloitte, 

2018, Schwab, 2015, 2016, 2018). 

4IR is driven by unprecedented technological advancement. Building on the computerized 

insurgency, we currently have the broad portable web, economical strong state memory 

abilities and monstrous processing power assets. The difference between this revolution and 

the past revolutions is that there is a deep connection between the biology, physical and 

digital worlds. Once these worlds connect, capabilities of these different infrastructures blur 

or merge. 
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Figure 3: The 4 Industrial Revolutions 

 

Source: Simio (n.d).  

6. South Africa and 4IR 
South Africa has already begun to respond to the 4IR by establishing the Presidential 

Commission on 4IR. The 4IR Commission has been tasked with identifying relevant policies, 

strategies and action plans that will ensure that South Africa gains a position as a competitive 

global player. 

7. The ETDP SETA 
The mandate of the ETDP SETA is “the promotion and facilitation of the delivery of education, 

training and development to enhance the skills profile of the Education, Training and 

Development (ETD) sector”. The ETD Sector spans across 14 major subsectors namely ECD 

centres, Independent schools, Public Schools, Professional Organisations in Educational and 

Training, FET and HET institutions, AET centres; NGO’s, Research Organisations NGOs; LIAS 

organisations, Trade Unions and Political Parties as Employers and Statutory bodies (ETDP 

SETA, 2018).  

8. Context and Formulated Problem 
The recent proliferation in digital technology, commonly described as the 4IR has brought 

rapid change in virtually every aspect of human life including the economy, education and 

politics among others. These disruptive technologies and trends such as Internet of Things 

(IoT), robotics, virtual reality (VR) and artificial intelligence (AI) are blurring the line that once 

existed between and among the physical, digital and biological spheres. The global effect of 
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these bursting innovations on human lives, business efficiencies and productivity has left 

every human society with the challenge of skill shortage, mismatch or outright redundancies 

of traditional skills with the resultant threats of joblessness. 

At various academic, professional and legislative discourses as well as other strategic 

platforms such as the World Economic Forum, Future of Jobs Report (WEF), the skill set 

required in the 4IR have been extensively discussed. The general findings from all preliminary 

research point to the fact that workforce across various countries of the world, at different 

levels though; do not ordinarily possess the skills required for the 4IR. There is paradigm shift 

as these disruptive technologies have succeeded in wiping the phrase “status quo” from the 

dictionary of traditional workforce; thus, necessitating training and retraining, upskilling and 

reskilling. The speed of change is unprecedented. On big data for example, research has 

shown that 90% of the data that exist in the world today had been created in the last two 

years due to the exponential power of big data for creating 2.5 quintillion bytes of data daily. 

Millions of new jobs are bound to emerge as the traditional jobs tend to disappear. However, 

the 4IR is an era for survival of the fittest. How should the subsectors of the ETDP SETA 

respond to these challenges in order to moderate the speed of adjustment by both the 

teachers and the students, other knowledge producers and the learners in the TVET colleges 

and the universities for compatibility with AI and Robots for knowledge advancement in these 

subsectors?  

The reports of WEF’s Future of Jobs and Manpower Group on talent shortage survey, 2015, 

indicated that jobs that are programmable or repetitive in nature would be eliminated. 

Likewise, jobs requiring Resource Management Skills such as managing financial resources 

and material resources, people management and time management, as well as Technical 

Skills such as equipment maintenance, repair, operation and control, programming, quality 

control, troubleshooting, technology and use experience design, would be needed initially and 

are bound to disappear shortly.  Most skills that would simultaneously be on high demand, in 

the emerging economies at the outbreak of the 4IR include but not limited to “Abilities” which 

is composed of cognitive analytics such as cognitive flexibility, creativity, logical reasoning, 

problem solving, mathematical reasoning and visualization; physical abilities such as physical 

strength, manual dexterity, manual precision. Basic Skills (content skills such as active 

learning, oral expression, reading comprehension, written expression, ICT literacy; Process 
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Skills such as Active listening, critical thinking, monitoring self and others). Cross-functional 

Skills (Social Skills such as coordinating with others, emotional intelligence, negotiation, 

persuasion, service orientation, training and teaching others. Others are Complex Problem-

Solving Skills such as Complex Problem solving; Systems Skills such as Judgment and decision 

making and Systems analysis) WEF, 2015, O’NET Content Model). The major concern is how 

much of these skills sets have been acquired by either the current workforce or the learners 

(future workforce) in TVET colleges and other institutions of higher learning within South 

Africa and in line with the demand of the 4IR? If personal identity and freedom, urban 

concentration, changing pattern of ownership and digital attention economy are envisaged 

among others as dynamics for eliminating physical disconnectedness, inequality and 

exclusion; which of the soft skills or high-level skills identified as global skills required in the 

4IR are scarce and critical in the ETDP SETA sector, most especially in the TVET colleges?  

The problem of low level of enrolment in the tertiary education (inclusive of grade repetition) 

and reduced enrolment in vocational courses within South Africa in the recent time (Higher 

Education and Training, 2017), is a threat to the realities of 4IR as the workforce would still 

require basic knowledge in relevant fields, which could be later developed through adaptation 

or on-the-job training. Having recognized skill shortage as a global problem as identified at 

various global discourses including the WEF; the pertinent question to ask is, what 

appropriate and practical approach should the educational subsectors undertake in preparing 

and empowering the current and future workforce with the skills required in this era? The 

essence of this is to ascertain where the workforce in South Africa are lacking and to serve as 

a guide to determining what model would be best adopted to provide the workforce and 

invariably different categories of learners in the TVET colleges, with the relevant Hard-To-Fill- 

Vacancies (HTFV). 

The threats of losing control to the exponential capabilities of the integrated technologies 

have stimulated world’s leading technology-driven societies to respond variously to the 

challenge of mitigating the unknown realities of the 4IR in readiness for their deployment. 

From history, education as a sector has been systematically responsive to the transformations 

from the first industrial revolution up to the immediate past revolution (3rd IR). The way the 

first industrial revolution brought about the rise in Research University on adoption of the 

German university model; the innovation in the second industrial revolution led to the 
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emergence of a large crop of public and privately funded educational institutions, increased 

participation of women both in the industry and academics as well as increased funding of 

university scientists (Penprase, 2019). The third IR was characterized by web-based 

interconnectivity, accelerated access to education through on-line programmes, increased 

diversity and increased participation by the educationally disadvantaged. There are more 

emphasis and diverse practice of collaborative and interdisciplinary research as evidenced by 

STEM, promotion of interdisciplinary curriculum, global citizenship, rooted globalism, etc. The 

impact of education in responding correctly to the current moves in 4IR has convergent 

implications on the speed of adjustment in politics, labour market, economy, industrialization, 

etc., in response to global competitiveness. 

 

Governments and their agencies across the world therefore have the mandate to review the 

curriculum accordingly to reflect the current realities. This is considered a necessity as the old 

content developed some centuries ago would no longer be suitable for the 4IR job 

requirements. A variant of Education-based models have been adopted by countries to meet 

the skill development need of their workforce. South Korea’s Meister schools adopted 

practical approach involving partnership between schools and the industry to deliver curricula 

that provide hands-on training and direct employment. Philippines through the K-to-12 

Program has redesigned secondary education systems to encourage specialization in skills 

development which aligns the formal education with technical and vocational education and 

training (TVET) in order to overcome the deficiencies common in technical education. The 

pertinent questions here are, can we afford to engage in training practices that will not 

prepare the current and the future workforce with skills that would make them unfit for the 

demand of the 4IR era? What should the curriculum of the higher institutions in South Africa 

focus on in the light of pervasiveness of information and exponential pace of technological 

disruption? How can the teachers and other trainers be trained for skill transfers to the 

learners? Which of these models or combination of models could be implemented within the 

South African education system for a definite transformation in the institutions of higher 

learning and in TVET colleges especially? What skills should be prioritized by educational 

institutions to ensure that learners, and the future workforce become ‘robot proof’ and 

adaptable to lifelong learning? What implications do these have on the National Qualifications 

Framework? 
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The ETDP SETA as the vital institution of the South African economy has an important role in 

preparing and moulding human capital to make them fit for the labour market. It also has an 

important role in refining skills for already engaged human capital with a view to making them 

remain competitive and relevant to the labour market. Even with these important 

interventions, the problem of skill mismatch between the job description (employers) and the 

applicants; between the school graduates and labour market; is contributing immensely to 

the increasing rate of unemployment (29.1%), (Statistics South Africa, 2019; Trading 

Economy, 2019). 

Rapid technological changes cause further uncertainties to the extent that the ETDP SETA 

does not understand what the implications of the era characterised by rapid technological 

changes will be on skills. Given these pertinent questions, it is apparent that there is a need 

to conduct a scientific study in order to determine the implications of rapid technological 

changes on skills development in the ETD sector.  

9. Importance of this work 
This scientific work, specifically a diagnostic research study that will be the first of its own kind 

around the high-level implications on the skills development in the ETD sector in South Africa, 

will enable the sector to be prepared to face “the different future reality” which is envisaged. 

By engaging with both the supply and the demand side, this work will yield:  

 data that will inform the expertise deemed relevant, particularly by the demand side in 

order for this to be incorporated into the curriculum, among other interventions;  

 data that will inform the expertise deemed as becoming less relevant and potentially 

obsolete, with recommendations on careers in this category would have to be retrained 

in order to be deployed elsewhere within their organizations; and 

 data that will inform the expertise deemed necessary to improve the current skill set so 

that individuals in this category remain relevant in the ever-evolving technology era. 

In essence, this work is important as it will generate the underlying data which is crucial for 

pointing the path where resource allocation should be directed.  This could also provide 

directions around investments in skills of the future, thus assisting with sustaining longevity 

and relevance of the workforce. In addition, the scientific study is expected to provide 
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foresight which is key in generating a benchmark on what skills would the future labour force 

entrants require. 

10. Research Objectives  
RO 1 – To establish the baseline with training staff (ACET centres, ECD centres, Schooling, 

TVETS, Public HEIs and Private Institutes of Higher Education and Training) on the expertise 

deemed necessary to improve the current skill set so that they can remain relevant in the 

ever-evolving technology era. 

 

RO 2 – To establish the baseline with training staff (ACET centres, ECD centres, Schooling, 

TVETS, Public HEIs and Private Institutes of Higher Education and Training) on the type of 

intelligence at their disposal around expertise deemed relevant, particularly by the demand 

side and how this has been incorporated into the curriculum, among other interventions; 

 

RO 3 – To establish the baseline with ETD sector employers (through other SETAs and Industry 

Representatives) on the expertise that they envisage as becoming less relevant and 

potentially obsolete. Further, to establish which careers this would likely migrate to, the 

expected timelines and the retraining requirements. 

 

RO 4 – To establish the baseline with ETD sector employers (through other SETAs and Industry 

Representatives) on the expertise deemed necessary to improve the current skill set so that 

individuals in this category remain relevant in the ever-evolving technology era.
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11. Research Design 
 

Research Question Research Sites Research Participants Data Collection 

Method 

Data Analysis 

Given the rapid technological advancement, 

what are the expertise deemed necessary to 

improve the current skill set so that educators 

remain relevant? 

Visits to relevant 

TVET colleges, 

universities etc.  

Principals in TVET 

Colleges, Chief Academic 

Officers, Executive Deans 

Interviews Thematic Analysis 

What research work has been done by the 

relevant institution around expertise deemed 

relevant, particularly by the demand side and 

how this has been incorporated into the 

curriculum? 

Visits to relevant 

colleges, 

universities etc.  

Principals in TVET 

Colleges, Chief Academic 

Officers, Executive Deans 

Interviews Thematic Analysis 

What expertise are envisaged as becoming less 

relevant and potentially obsolete? And which 

careers would these likely migrate to, the 

expected timelines and what are the retraining 

requirements? 

Other SETAs and 

Industry 

Representatives 

Relevant Employers 

Representatives 

(especially in the ETD), 

Research and Skills 

Planning Managers  

Surveys and 

Interviews 

Statistical Analysis and 

Thematic Analysis 
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Research Question Research Sites Research Participants Data Collection 

Method 

Data Analysis 

What expertise are deemed necessary to 

improve the current skill set so that individuals 

remain relevant in the ever-evolving technology 

era 

Other SETAs and 

Industry 

Representatives 

Relevant Industry 

Representatives 

(especially in the ETD), 

Research and Skills 

Planning Managers  

Surveys and 

Interviews 

Statistical Analysis and 

Thematic Analysis 

12. Project Phases, Research Activities, Timelines, and Deliverables 
 

Phase and Research Activities Timelines Deliverables Resources 

Engagements with the ETDP SETA, Engagement with 

Relevant Stakeholders, Conceptualization Workshop 

Nov 2019-February 

2020 

Initial Report and Execution Plan Engagements with the 

ETDP SETA, Engagement 

with Relevant 

Stakeholders, 

Conceptualization 

Workshop, 4IR 

Presidential 

Commission South 

Africa; Digital Skill 
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Phase and Research Activities Timelines Deliverables Resources 

Strategy; NEDLAC’s 

future of work and the 

DTI’s report on the 

readiness of SA for the 

4IR. 

Desktop Research February to March 

2020  

Research Instrument Reports: 4IR 

Presidential 

Commission South 

Africa; Digital Skill 

Strategy; NEDLAC’s 

future of work and the 

DTI’s report on the 

readiness of SA for the 

4IR, Dr Thakur’s work in 

the BANK SETA, Prof. 

Anersh’s work in the 

Food and Beverage 

SETA 
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Phase and Research Activities Timelines Deliverables Resources 

Prof. Pistorius and Dr de 

Wet’s work in the FP&M 

SETA, databases and 

other source 

documents. 

Establish the baseline with educators (ACET centres, 

ECD centres, Schooling, TVETS, Public HEIs and Private 

Institutes of Higher Education and Training) on the 

expertise deemed necessary to improve the current 

skill set so that they can remain relevant in the ever-

evolving technology era. 

 July 2020 Report on educators’ reflections  Interviews 

Establish the nature of research work that has been 

done by the relevant institution around expertise 

deemed relevant, particularly by the demand side and 

how this has been incorporated into the curriculum, 

among other interventions. 
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Phase and Research Activities Timelines Deliverables Resources 

Establish the baseline with industry (through other 

SETAs and Industry Representatives) on the expertise 

that they envisage as becoming less relevant and 

potentially obsolete. Further, to establish which 

careers this would likely migrate to, the expected 

timelines and the retraining requirements 

 

 

 

December 2020 

 

 

 

Report on industry reflections 

 

 

 

Interviews and Surveys 

Establish the baseline with industry (through other 

SETAs and Industry Representatives) on the expertise 

that are deemed necessary to improve the current 

skill set so that individuals remain relevant in the 

ever-evolving technology era 

 Mapping the differences between employers and 

educators 

 Mapping the similarities between employers and 

educators 

January to Feb 

2021 

Report on the differences and 

similarities between employers and 

educators  

Analysis of collected 

data and 

documentation 

 Workshops with Respondents,  

 Workshops with ETDP SETA stakeholders 

 Consolidation of information 

March to June 2021 A Consolidated scientific study that 

determines the implications of the 

4IR phenomenon on the ETD Sector 

containing: 

Analysis of collected 

data and 

documentation 



23 
 

Phase and Research Activities Timelines Deliverables Resources 

 Recommendations,  

 Specific implications to 

the ETD Sector,  

 Areas requiring urgent 

attention and further 

research. 
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