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South Africa faces the dual challenge of  environ-
mental degradation and socio-economic disparities. 
A Just Energy Transition (JET) presents an opportunity 
to ensure that, as a shift to sustainable energy is made, 
the burdens and benefits are fairly distributed, particu-
larly among employees and communities at risk. The re-
search focused on where intermediate jobs, stemming 
from the JET, will be created in the highest numbers 
to reduce unemployment in the country. 

Channels must exist for acquiring essential knowledge 
and skills to foster an inclusive and sustainable energy 
and skills system embedded in a JET. This highlights the 
urgent need for research on learning pathway trajectories 
and a clearer understanding of  learning pathways that 
promote better employment prospects for young South 
Africans. Potential job areas include electric vehicles, 
renewable energy (solar, wind and battery storage) and 
energy efficiency. 

The project’s objectives were thus to investigate the na-
ture of  learning pathways at the intermediate level to:

• Improve learner progression within education 
and training

• Improve connections between education and 
work

• Improve the development and use of skills at 
work within the energy sector

• Illuminate the institutional processes necessary to 
ensure effective systems of work and learning for 
the selected occupational streams (electric vehi-
cles, renewable energy, and energy efficiency) and 
the broader low-carbon transition

• Clarify the institutional processes necessary to 
ensure effective systems of work and learning for 
the selected occupational streams

• Provide information on articulatory mechanisms, 
signposts, and safety nets needed.

The methodology was thus framed to elucidate three 
factors integral to pathways: the occupational progres-
sion—key jobs and how they were connected in a value 
chain; the educational progression and how qualifica-
tions and training opportunities are articulated to allow 
seamless progression into work; and the ‘real life’ transi-

tions people are making to construct the nature of learn-
ing pathways. 

The scope of  work encompassed a comprehensive ex-
ploration, over five years, of intermediate jobs and occu-
pations in South Africa connected to the country’s energy 
transition. The project mapped out learning trajectories 
across key energy value chains closely linked to the JET; 
this provides a structured and adaptable framework in 
the South African skills ecosystem to enable transition-
ing within and across intermediate roles. 

The analysis showed that overall, the learning pathways 
in the three technological areas (plus storage) have struc-
tural differences and are at different stages of  maturity. 
Although interconnected in key areas, they are fragment-
ed and lack adequate policy and coordination. 

Occupations require more diverse skills than before, with 
the blurring of  sectoral boundaries and customer needs. 
This requires a shift in educational provisioning and en-
suring that the pathway constraints such as finance are 
addressed. The career pathway facilitation should go be-
yond qualifications to assist the learner along the jour-
ney to work integration. This could be done by officially 
registering learnerships and work experience so students 
can move to higher-level positions. This starts with rig-
orously monitoring the quality of  education to improve 
employability and entry into the market and ensure that 
employers can access suitable, trained, and qualified peo-
ple. 

It is evident from the research that skills learning pathways 
in the JET areas studied are changing rapidly and are 
fragmented with barriers to educational progression. The 
following can  however transform learning pathways: 

• Policy to drive demand sufficiently by focusing on
the different impacts in the three areas and priori-
tising technology enablement and localisation.

• Technology to transform the learning pathways,
some of  which don’t exist.

• Emerging skills at high and intermediate levels
(for example, artificial intelligence and the inter
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• net of  things) are required to drive the need for
the job clusters discussed in this report. High-lev-
el emerging skills are key to unlocking intermedi-
ate-level job growth in emerging skills.

• Localisation efforts to drive demand, even though
value chains are a complex mixture of  local and
international components.

• The hybridisation of  occupations (technical and
soft skills) and more interlinked occupations
within clusters or streams of  occupations.

• Upskilling of  the occupational family and, in
some cases, upskilling laterally across sectors.
There is also a shift in some areas to more con-
struction jobs bringing uncertainty due to tempo-
rary employment rather than full time jobs. Those
with lower-level qualifications could become
multi-skilled, leading to higher-level qualifications.

Barriers to learning pathways were identified as:

• Level of foundational education in STEM (pri-
marily) subjects for technical jobs

• Uncertainty in demand due to either a lack of 
policy or strategy

• Pace of implementation of projects related to the 
Just Energy Transition and skills programmes, 
impacting market entry or career progression and 
certainty of work duration for short-term/proj-
ect-based jobs

• Legislating qualifications for compliance reasons 
to ensure accessibility

• Accessibility and quality of required educational 
provisioning, including slow progress in updat-ing 
and recertifying curricula and qualifications for 
specialised training programmes, including 
upskilling for rapid technology advancement and 
other changes

• Quality and knowledge of academic staff
• Provision of infrastructure in education institu-

tions (including IT)
• Availability of RPL programmes
• Availability and quality of mentorship
• Availability and quality of hands-on experience, 

including incentives for certification of formal, 
recognised on-the-job training and learnerships

• Limited access to structured internship pro-
grammes and opportunities for compulsory 
learnerships for certification

• Knowledge of issues such as basic safety training 
and specific brand/product training required

• Lack of soft skills impacting the pace of 
progression

• Financial constraints impacting time taken for 
career progression

• Opportunities for vertical career moves; when 
vertical progression takes place, it is generally into 
managerial positions rather than technical ones

• Availability of time for training for individuals 
already in employment

• Need for multi-skilled individuals or clusters of 
interrelated occupations

The multi-entry, multi-exit learning pathways model:

Interventions to facilitate a multi-entry, multi-exit learn-
ing pathways model with easy and rapid progression, 
which addresses the barriers, were identified for each of 
the three areas studied. These interventions coalesced 
around the following and are termed “intervention clus-
ters”:

• Policy and national strategy
• Qualification reviews to develop more broad-

based qualifications to allow flexibility in career 
pathways

• Upskilling and supporting TVET lecturers/
infrastructure

• Supporting mentorship and work-based learning
• Bridging interventions to aid in entry into the 

pathways but also further progression
• Collaboration across various industry players to 

increase impact
• Future proofing qualifications in recognition of 

the fast-changing technology landscape

The interventions were assessed using a set of  principles:

• There should be no duplication of efforts, but 
rather the building on, amplifying and supporting 
of collaborative partnerships

• They should align and support JET IP efforts as a 
major strategic driver for the country

• The interventions must focus on the system 
rather than individual components; pathways are 
critical

• They must have an impact.
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This analysis resulted in a set of recommendations as follows: 

No Recommendation Intervention cluster addressed Justification

1 Give impetus and guidance to 
the JET IP activities around 
skills, such as the JET IP Desk, 
which is currently being set up 
using the high-level framework 
of  interventions

● Policy and national strategy

● Collaboration across various
industry players to increase
impact

● Future proofing qualifica-
tions in recognition of  the
fast-changing technology
landscape

The framework can be used to ensure a transforma-
tive approach, where the ecosystem is unblocked in 
key areas to allow better career progression. 

The National JET Skills Advisory Forum can be uti-
lised to give input and guidance to the proposed strat-
egy interventions

2 Support the increase in quality 
of  educational provisioning by 
doing a systems-led series of  
pilot programmes to work with 
TVET colleges, businesses and 
SETAs

● Upskilling and supporting
TVET lecturers/infrastructure

● Supporting mentorship and
work-based learning

● Collaboration across various
industry players to increase
impact

● Future proofing qualifica-
tions in recognition of  the
fast-changing technology
landscape

This will allow GIZ to be the convenor of  several 
efforts, pulling together funding and replicable learn-
ings. It can link to the Skills Development Zones 
(SDZs) envisaged in the JET IP skills chapter and 
help establish and support them where appropriate. 
It encourages a demand-led skills approach

3 Support an expanded and 
coherent RPL

● Bridging interventions to aid in
entry into the pathways but also
progression

● Collaboration across various
industry players to increase
impact

This is a significant barrier to entry for many South 
Africans and requires a focused approach that makes 
RPL more accessible, affordable, and developmental 
in nature. This will have a significant transformative 
effect on the ability of  young people and adults, 
particularly those in townships, to gain recognition 
for their skills, become more mobile in the labour 
market, have opportunities for income generation, 
and progress towards a trade qualification.There are 
intrinsic challenges with RPL, particularly with the 
attempted RPL models (largely influenced by poor 
assessor training). Other models piloted in SA and 
elsewhere are better suited to address the challenge.
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4 Partner with the Department 
of  Communications and Dig-
ital Technologies (DCDT) to 
facilitate the implementation of  
the National Digital and Future 
Skills Strategy

● Bridging interventions to aid in
entry into the pathways but also
progression

● Collaboration across various
industry players to increase
impact

● Future proofing qualifica-
tions in recognition of  the
fast-changing technology
landscape

The first Digital Skills Implementation Plan ends in 
2025. Engaging now with implementation planning 
for 2026-2030 provides an efficient mechanism for 
systemic inclusion of  the JET skills priorities from 
basic education through TVET to universities. 

5 The development of  a JET 
Skills Atlas by the JET IP Skills 
Desk and Advisory Forum. 
The current qualifications 
framework and approach re-
quired for JET skills and skills 
clusters can be reviewed. 

● Qualification reviews to develop
more broad-based qualifications
that allow flexibility in career
pathways

● Upskilling and supporting
TVET lecturers/infrastructure

● Collaboration across various
industry players to increase
impact

● Future proofing qualifica-
tions in recognition of  the
fast-changing technology
landscape

This will address the barriers of  financial require-
ments for continual retraining and upskilling due to 
technology changes. It can also provide the basis for 
developing training for job clusters and for SMMEs 
where a variety of  skills may be needed. It can also 
address the Organising Framework for Occupations 
(OFO) alignment issue and ensure that qualifications 
can be quickly and efficiently developed or reviewed. 

The energy sector’s barriers and fragmented skills pathways can only be addressed through radical 
collaboration. This will address the lack of coordination and integrated planning and is a mixture of collaboration 
and co-creation of solutions from top-down, strategic, and bottom-up perspectives that lead to sustainable 
current and future sig-nificant positive outcomes and benefits. Only by taking this holistic approach can the 
identified gaps in the learning pathways be adequately addressed. 
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This project builds on the research work that Wits Uni-
versity did for the South African National Energy As-
sociation (SANEA) on the South African Energy Skills 
Roadmap, which is widely lauded as a comprehensive 
guide to future work in the energy skills area. The road-
map’s recommendations emphasised a multidimensional 
approach to skills development that focused on aligning 
the energy skills development system with the anticipat-
ed labour force needs, focusing on jobs to support a JET 
(SANEA, 2023). 

Understanding learning pathways is crucial for the suc-
cess of  JET work. This would provide insight into the 
channels for acquiring essential knowledge and skills 
necessary for an inclusive and sustainable energy and 
skills system. 

Sanders and Peake in a Harvard Business Review Article 
define a learning pathway as “A designated sequence of  
activities, often from different sources and in different 
formats, devised to develop the skills and behaviours of  
colleagues. This can be achieved by stitching together 
disparate educational resources into rich, diverse, co-
hesive, and enlightening learning journeys’’ (Sanders & 
Peake, 2022). In today’s changing world with the major 
technology shifts that go with them, these dynamic and 
ever-changing learning pathways apply not only to mar-
ket entrants but to lifelong learning. Learning pathways 
are particularly important for the energy transition given 
the high levels of  unemployment and the need for new 
energy skills. This combination, if  not handled correctly, 
could result in job losses and imported skills rather than 
local development.

There is little representation of  environmental occupa-
tions in South Africa at intermediate and elementary skill 
levels. This highlights the urgent need for research on 
pathway trajectories enabling broad access, mobility, and 
progression. This project sought to present a clearer un-
derstanding of  learning pathways to promote better em-
ployment prospects for young South Africans as a tran-
sition is made to a more sustainable and decarbonised 
economy. 

The focus was thus on the areas where intermediate jobs 

will be created in the highest numbers to support the 
drive to reduce unemployment in the country. Potential 
work streams include electric vehicles, renewable energy 
(solar, wind and battery storage) and energy efficiency.

A sophisticated anticipatory skills development, work-
ing with labour market intelligence (beyond technical 
skills and across the complete energy ecosystem), and 
strengthening skills system innovations across the energy 
value chain is required. 

1. Introduction

2. Objectives and
Scope of work of 
the project

The objectives of  the project, over a five-year period 
across the value chain in South Africa which excluded 
decommissioning, were to:

• Investigate the nature of  learning pathways at the
intermediate level to help create a better flow of
learners within education and training, improve
connections between education and work, and im-
prove the development and use of  skills at work
within the energy sector.

• Illuminate the institutional processes necessary to
ensure effective work and learning systems for the
selected occupational streams, such as electric ve-
hicles, renewable energy, energy efficiency, and the
broader low-carbon transition. This will provide
information on articulatory mechanisms, sign-
posts, and safety nets needed.
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South Africa’s energy-intensive economy is heavily de-
pendent on fossil fuels, primarily coal. The carbon in-
tensity of  exports will negatively impact this and the 
country’s international competitiveness; potential border 
tax adjustments are being considered by the European 
Union (EU), for example (Damsté et al., 2024). 

The country is the biggest contributor to greenhouse gas 
emissions in Africa and is vulnerable to the impacts of  
climate change. As much of  South Africa’s greenhouse 
gas emissions come from the energy sector, it is a key 
focus.

3.1 Just Energy Transition

Building on this definition of  an energy transition is that 
of  a JET, defined as: 

“a shift from our current energy system to one 
that is better in terms of  sustainability, environ-
mental impact, climate change, human health, 
economics, employment and social equity. A Just 
Energy Transition (JET) aims to make the pro-
cess of  shifting to a better energy system as fair 
and ‘just’ as possible. The justice part focuses on 
looking after people in the current energy system 
(such as workers in the coal sector) who could 
be negatively affected (such as job losses) by this 
energy transition.” (90by2030, 2024).

Not only is the energy sector changing technologically, 
but also in how and where energy is generated and con-
sumed, how it is managed and traded, who uses it, and 
for what purpose (WEF, 2024). 

3.2 South Africa’s plan to reduce greenhouse gas 
emissions
South Africa’s Nationally Determined Contribution 
(NDC) details what the country believes it can achieve 
and by when. In the update required as part of  the Paris 
Agreement in 2021 at COP 26, it was highlighted that 
South Africa would need financial and technological 
support to reach net zero, as well as adaptation measures 
(Republic of  South Africa, 2021). 

3. Contextual
Analysis

A large proportion of  the reductions will come from the 
energy sector, and thus, the NDC outlines the reduction 
in fossil fuels as defined in the Integrated Resource Plan 
(IRP) and its implications for the economy. Further-
more, the NDC includes opportunities for more renew-
ables, green hydrogen, and power-to-X (PtX) products 
in the longer term (Republic of  South Africa, 2021).

At COP 26, a $8.3 billion pledge was made by various 
countries to help finance this transition. The following 
year in 2022, the South African Government present-
ed the JET Investment Plan (JET IP) to detail how this 
money should be used. The following were prioritised:
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Table 1: High-level JET IP financing requirements 

Source: (Presidency of South Africa, 2023)

JET IP funding requirements 2023-2027 ZAR USD billion

Electricity sector 711.4 47.2

New Energy Vehicles (NEV) sector
Green hydrogen (GH2 ) sector
Skills development

128.1
319.0
2.7

8.5
21.2
0.18

Municipal capacity 319.1 21.3

TOTAL 1480.3 98.38

Figure 1: Misalignments that lead to unjust transitions. 

Source: (Renewable Energy and Jobs Annual Review 2021)
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3.3 Implications for Energy-Related Skills

This significant shift in technologies utilised for energy 
production and distribution, as well as the shift from 
large, centralised power generation and oil refining 
to smaller, distributed energy production and use, has 
meant that:

• New jobs or skills will be required
• Higher volumes of  certain skills will be required

over time
• Upskilling and reskilling will be required for jobs

that may be lost.

Indeed, career opportunities and pathways will be avail-
able: the World Economic Forum (WEF) calculated that 
the money spent in closing this gap may result in a global 
GDP increase of  $6.5 trillion by 2030 (Sanders & Peake, 
2022). While the JET is ambitious, the transition must be 
implemented and considered correctly. The Internation-
al Renewable Energy Agency (IRENA) has defined un-
der what circumstances misalignments occur: (figure 1)

3.4 Learning Pathways - conceptual framing of  this 
research

Wheelahan (2009) outlined two important purposes of  
pathways. Firstly, pathways increase the effectiveness and 
efficiency of  education systems. This means, the author 
argued, that individuals need to move between “different 
types of  qualifications and different occupational sectors 
with ease” to reduce time and costs to individuals and 
governments. The second purpose is linked to equity 
and social inclusion: pathways, as a mechanism, aim to 
give access and opportunity to disadvantaged individuals 
(Wheelahan, 2009). 

The literature outlines five main elements of  pathways. 
These are:

• A set of  interrelated experiences providing for
progression

• Education and training should have a sense of
continuity even when individuals cross institu-
tional and sectoral boundaries

• Young people should have access to a range of
different pathways and should be able to move
from one to another without losing ground.

• There is a need for effective credit transfer and
articulation arrangements to provide smooth
bridges between pathways

• Signposts (information and career advice) are
needed at the start of  each pathway and at each
junction between pathways (McKenzie, 2000;
McKenzie & Hillman, 2001).

Ramsarup (2018) argued that “putting pathways at the 
centre of  an education and training system helps to bring 
many parts of  the system into direct relationship with 
each other and thus helps us raise questions on how 
qualifications and curriculum provide for educational 
progression.” The notion of  learning pathways is thus 
an important conceptual idea for understanding wider 
systemic articulation concerns.

A study of  learning pathways also provides empirical in-
sights into how various qualifications may or may not 
articulate, and how the changing context shapes choices 
and needs related to available qualifications, how they are 
used, and how they relate to more traditional qualifica-
tions-led articulation learning pathways. This complex 
notion of  learning pathways as neither completely in-
dividualistic nor wholly structurally determined informs 
the framing of  learning pathways used in this study. It 
recognises that structures precede human actions and 
that agents may influence structures and exercise re-
flexivity as they ‘make their way through the world’. 
Based on this emergent view of  human development, 
the perspective on learning pathways used in this study 
will recognise that systemic and structural factors shape 
learning pathways in certain ways, but agents (the indi-
vidual learner or other corporate agents) may shape the 
learning pathways in certain ways too. Hence traditional 
supply and demand approaches to understanding were 
insufficient to raise the complexities associated with 
pathway construction, articulation and efficacy.

The methodology was thus framed to illuminate three 
layers integral to pathways: 

• The occupational progression: key jobs and how
they were connected in a value chain

• The educational progression: qualifications and
training opportunities and how they are articulat-
ed to allow seamless progression

• An attempt to understand the ‘real’ transitions
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people were making as an important lens in con-
structing the nature of  the learning pathways. 

This work illuminated the institutional processes neces-
sary to ensure effective systems of  work and learning 
(quality, articulation, learning pathways) for the selected 
occupational streams and the broader low-carbon transi-
tion. It provides information on the articulatory mecha-
nisms, signposts, and safety nets needed.

4. Methodology
4.1 Scope of the Learning Pathway Mapping

The scope of work encompasses a comprehensive, five-
year exploration of  intermediate jobs and occupations 
related to the energy transition. The project will map 
out learning trajectories across key energy value chains 
closely linked to the JET, to enable transition within 
and across intermediate roles. It provides a structured 
and adaptable framework located in the South African 
skills ecosystem. The following sectors are relevant:

• Renewable energy - Solar Photovoltaic (PV),
Wind Energy and Battery Storage: The solar
PV and wind energy value chains are key to the
just energy transition in South Africa as they are
abundant renewable energy sources, can create
jobs and enhance economic development, and re-
duce reliance on fossil fuels. Understanding learn-
ing pathways in these value chains is instrumental
in building the necessary skills and knowledge for
a successful and equitable transition to renewable
energy. Energy storage is key to addressing inter-
mittency in renewable energy and links to electric
vehicles.

• Electric vehicles: As the world transitions
toward cleaner and more sustainable practices,
participating in the Electric Vehicle (EV) value
chain allows South Africa to position itself  as a
player in the global green economy. The sector
could potentially contribute to environmental sus-
tainability, job creation and economic opportuni-
ties (linked to manufacturing, battery production,

charging infrastructure development, and mainte-
nance services), and innovation and technological 
advancements.

• Energy efficiency: Rising energy prices coupled
with the pressing need to decarbonise and reduce
resources will make energy efficiency critical.
Given that it is generally quick to implement and
relatively low-cost, it is a low-hanging fruit that
can and should be implemented as a matter of
urgency. Energy efficiency is a cross-cutting issue
across many sectors and in the energy produc-
tion process itself. When combined with other
services such as solar PV installation, it has the
potential to create many jobs.

Although the three technological areas (plus storage) 
were examined separately, the interlinkages and skills 
ecosystem implications were identified and analysed to 
ensure sustainable and implementable recommendations 
for GIZ. 

4.2 Detailed Methodology

The project started by understanding and investigating 
the jobs and occupations in key energy-related value 
chains. This was done by mapping vertical and horizon-
tal occupational progression considering the changes in 
the energy sector. Skills and competencies were identi-
fied to determine upskilling and reskilling needs. Full and 
part qualifications were mapped, with the intent of  iden-
tifying current supply and demand, as well as existing 
gaps. The overall methodology is detailed in the figure 
below and takes an ecosystem approach, including more 
than the demand and supply equation. It includes people 
in the system and their stories as well as enablers and 
constraints of  the system.
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Core technical cross-cutting & 
specialized occupations and skills

Occupational progression linked to occupations and jobs

Skills, competencies(tasks)
Turning
points

Related
enabling

jobs

Educational progression

Value chain

4.2.1 Mapping of  Occupational Progression Path-
ways
The detailed steps that were undertaken were as follows:

STEP 1—Backcasting to determine growth demand tar-
gets for the energy transition and to identify pathways to 
reach these targets. The insights into the highest number 
of  intermediate-skilled jobs that can be generated in a 
JET context were drawn from existing work, desktop re-
search and labour market studies. The process included:

● Envisioning the desired future state in terms of
growth demand targets for priority occupations related
to the adoption of  electric vehicles, renewable energy
and energy efficiency

● Identifying the necessary strategies to achieve the
growth demand targets in relevant sectors and occu-
pations

● Working backwards to determine the specific learn-
ing pathways that different occupations would need
to make horizontal and vertical job moves within and
across the sectors.

Figure 2: Project methodological approach

STEP 2—Mapping existing full and part qualifications 
related to selected sectors as part of  the JET in South 
Africa. 

Current qualifications that exist were identified with a fo-
cus on intermediate skills. This included a rapid analysis 
for informal training/capacity building related to these 
sub-sectors/occupations. Specialists in these areas were 
interviewed, and desktop literature surveys were carried 
out. The method and data sources for each of  the three 
areas are outlined in the table below.

STEP 3—Gathering case studies and real-life learning 
pathway stories. Providing some micro-level data to 
complement the macro-systemic pathway information is 
essential. The interview questionnaire is included in Ap-
pendix 1. The interviews were analysed to determine the 
learning pathways individuals followed, the constraints 
and enablers of  this process, and the pivot points.

The specialists mentioned in Step 2, together with other 
stakeholders and searches on LinkedIn, helped to iden-
tify interviewees.



11

Once the interviews were completed, each interviewee 
was given an individual learning pathway, and constraints, 
enablers, pivot points, and other insights were analysed.

Commonalities among the interviewees for each techni-
cal area were compiled, and linkages between the differ-
ent technologies were identified.

STEP 4— JET Learning pathway mapping. In con-
structing the options, feeder jobs, bridging into higher 
skills or workplace training, and potential routes to spe-
cialisations, an overall multiple entry and exit model was 
developed. This was achieved by:

• Prioritising the key technologies that have the
potential to create the highest number of  inter-
mediate jobs in the short and longer-term

• Identifying the implications of  these technologies
for future work by unpacking the changes to job
tasks and occupational roles and determining
when the demand is roughly expected

• Translating the changes expected in jobs and
occupations

• Identifying the pathway options for each technol-
ogy, linking the technologies.

STEP 5—Plotting the key pathway elements. The main 
enablers and constraints for intermediate-level learning 
pathways were identified. These included, for example, 
credit transfer and articulation arrangements to provide 
smooth bridges between pathways and institutional and 
sectoral boundaries, signposts (information and career 
advice), exit routes, and entry routes.

STEP 6—Interventions to facilitate a multi-entry, 
multi-exit learning pathways model with easy and rapid 
progression and which address the barriers were identi-
fied for each of  the three areas studied, plus overarching 
or cross-cutting interventions. 

STEP 7—A workshop was conducted with key stake-
holders and specialists to test the robustness of  the anal-
ysis and identify any gaps and contributions to recom-
mendations and conclusions. 

STEP 8—The interventions were then consolidated 
and reviewed through a series of  “lenses”: policy, time, 
ability to address barriers, and their place in the career 
progression process.

STEP 9— A final report with key recommendations 
was then developed using a set of  principles to help de-
fine the most impactful interventions.
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Table 2: Methodology and data sources for all three areas included in the study

Step
Electric Vehicles Wind, Solar and Batteries Energy Efficiency

Method Data sources Method Data sources Method Data sources
Describe the 
(current and 
emerging) 
value chain

Description of  the value 
chain and location of  
the SA value chain in the 
international context. 

SAAM 2035 studies

SAAM 2035 White Paper

Value chain analysis Draft SAREM 2030, 
WWF/TIPS

Value chain analysis Research

Identify how 
many jobs 
will need to 
be filled and 
where in the 
value chain

Growth demand is 
derived from industrial 
policy targets for vehicle 
production and localisa-
tion. 

Replacement demand 
estimated from age

SAAM 2035

merSETA SSP and 
research

Stats SA

Quantec

Growth demand derived 
from emerging trend data 
sourced from regulatory 
frameworks (policies, 
Environmental Impact 
Assessments (EIAs) 
and grant documents), 
market analysis, and tech-
nological trends. Further, 
data was sourced from 
strategies and reports on 
potential localisation 

SAREM, TIPS, LSF, 
QLFS,

IRENA, B&M Analysts 
(LSF)

Growth demand derived 
from education providers 
(throughput)

National Cleaner

Production Centre

EWSETA

Institute of  Energy 

Professionals Africa

Map occupa-
tions against 
the value 
chain

Disaggregate occupa-
tional data by value chain 
segments, triangulate 
with industry data

Industry data

merSETA WSP template

merSETA survey data

Review definitions and 
descriptions and source 
definitions and descrip-
tions for gaps 

OFO/O-Net/other 
sources

Disaggregate WSP data 
by value chain segments, 
triangulate with survey 
and industry data

Industry data

Interviews with key players

EWSETA

QCTO
Prioritise oc-
cupations for 
learning path-
way analysis

Identify at-risk, transi-
tioning and emerging (at 
basic, intermediate and 
high skill levels), then 
prioritise employment 
and industrial impact

Analysis of  findings 1 – 
3 above

Divide occupations into 
transitioning and emerg-
ing (at different levels);

Prioritise against the 
biggest (employment and 
industrial) impact

Analysis of  findings 1 – 
3 above

Divide occupations into 
at-risk, transitioning and 
emerging (at different 
levels) and prioritise 
against employment and 
industrial) impact

Analysis of  findings 1 – 3 above

Summarise 
tech changes 
and skills 
implications

Comparative analysis of  
ICE/NEV technologies

Comparative analysis of  
production processes

SAAM 2035 White Pa-
per, research studies

Literature Review NBI/BCG/BUSA Path-
ways Study on Renew-
able Energy

Comparative analysis of  
technologies

Comparative analysis of  
production processes

Research studies
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Analyse learn-
ing pathways

Compare job descrip-
tions, OFOs, and 
qualifications for existing 
vs future skills needs in 
priority occupations

OFOs, O-Net, 

Job descriptions

Qualifications
Occupational and profes-
sional body data

Compare job descrip-
tions, OFOs, qualifi-
cations for existing vs 
future skills needs 

OFOs, O-Net, 
Job descriptions
Qualifications

Compare job descrip-
tions, OFOs, qualifi-
cations for existing vs 
future skills needs 

OFOs, O-Net, 
Job descriptions

Qualifications

Suggest sup-
ply-side focus 
areas and 
scope

Enrolment and achieve-
ment data

Description of  Informal 
and non-formal path-
ways, micro-credentialing 
shifts taking place

FETMIS, HEMIS, tracer 
studies

ECSA Annual Reports

Research reports, inter-
views

Enrolment, retention, 
achievement 

Suggest supply-side 
focus areas and scope

Enrolment, retention, 
achievement 

Description of  Informal 
and non-formal path-
ways, micro-credentialing 
shifts taking place

Research reports, interviews
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5.1 Mapping of  qualifications and initial occupation 
progression pathways - Electric Vehicles1

5.1.1 Description of  the automotive value chain as a 
context for pathways

Major changes are underway in the automotive value 
chain globally and in South Africa. These are driven by 
climate change mitigation strategies, technological in-
novation, consumer preferences, sector restructuration, 
and contestations in global value chains. The focus on 
regionalisation is key because of  the policy intention to 

develop a regional battery chain segment and because 
the automotive sector labour market is partly regional.

The draft SA Automotive Masterplan 2035 (SAAM) il-
luminates the value chain and the projected number of  
new jobs, including where and what they might be. It 
also outlines where the pathway analysis should focus. 

Within this context, the SAAM 2035 pillars are to opti-
mise domestic markets, develop regional markets, local-
ise manufacturing, develop infrastructure, transform the 
automotive industry, and develop the skills necessary to 
achieve technological changes. 

5. Results

Figure 3: The South African Automotive Masterplan 2035.

Source: Barnes et al 2018. 

<?>	  “(D)emand and supply patterns are changing from a dominance of internal combustion engine (ICE) vehicles to a mix that incorporates 
battery electric vehicles (BEVs); plug in hybrid electric vehicles (PHEVs); hybrid electric vehicles (HEVs) and fuel-cell electric vehicles (FCEVs). 
In this paper, these categories are subsumed under the heading of electric vehicles (EVs) for ease of reading” (Electric Vehicles White Paper 
2023:1). 

SAAM 2035’s objectives further elaborate on the pillars 
(Table 3). In the November 2023 White Paper, these 
have been translated into 10 policy goals with a set of  
16 policy actions to be implemented over specific time-
lines between 2023 and 2035. These include 10 actions 

in support of  the development of  cost-competitive EV 
productive capacity in South Africa and six in support 
of  the development of  a cost-effective local market for 
EVs. 
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Table 3: SAAM 2035 Objectives.

Source: (Barnes et al 2018).

The automotive value chain encompasses:

• raw materials
• component manufacture
• vehicle assembly
• retail and aftercare
• vehicle use and infrastructure
• disposal and reuse.

Objectives:
1.Grow SA vehicle production to
1% of  global output

2.Increase local content in SA
assembled vehicles to up to 60%

3.Double employment in the
auto value chain

4.Improve auto industry competitive
levels to that of  leading

international competitors

5.Transformation of the
South African automotive
value chain

6.Deepen value addition
within SA auto value chains

Estimated Impact on SA Auto Industry
• CBU production to 1.39 million units annually
(129% higher than 2015 levels).
• Increase in value of vehicle production to R314 billion

• Increase of  R135.4 billion on 2015 local content levels
• Local content increase of  21.3% per vehicle produced (55% increase)
• Increase automotive component aftermarket & export production at the
same pace as local content growth

• Employment growth of 112,000
• Aggregate employment from 112,000 to 124,000

• Sustainable automotive industry based on comparative price and
non-price competitiveness versus leading international competitors

• Sustained export competitiveness

• 25% Black-owned involvement at Tier 2 and Tier 3 component manufacturer
levels, as well as in dealership networks and authorized repair facilities

• Amplified skills development of  Black South Africans
Enhanced employment equity at senior management, artisan, and
• professional employment levels across the automotive value chain
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The diagram below summarises the value chain, highlighting some differences between ICE and EV value chains. 

For purposes of  this project:

• Raw materials are not included (by agreement
with project management). While the overall
intent of  SAAM 2035 and ACTFA promotes in-
creased beneficiation of  raw materials at national,
regional and continental levels, this is unlikely to
impact employment and skills in the raw materials
segment. It will, however, impact the components
segment.

• Data sources and types differ for components,
assembly, retail and aftercare. Significant employ-
ment growth is anticipated mostly for components,
due to the localisation targets in SAAM 2035 and
the ACTFA strategy of  repositioning the continent
within the global value chain. (The White Paper’s
target is to increase employment in component
manufacturing from the current 43% to 60%).
There is a specific focus on batteries and another
on localisation of  charging infrastructure compo-
nents. Assembly, retail, and aftercare mostly reflect

the transition of  existing employees to work with 
EVs. 

• Data for vehicle use and infrastructure are high-lev-
el and, at this point, sometimes speculative). The
same is true for battery manufacturing and recy-
cling.

• Recycling is a major potential new job growth area.
The EV sector, in particular, is recycling-focused.
Furthermore, tyre recycling and beneficiation of
recycled waste material was the focus of  REDISA,
which has now been taken up by the CSIR and oth-
er waste economy segments.  The waste economy
is currently not automotive-specific, and there are
no local strategies or capabilities for recycling EV
materials (apart from batteries). However, vehicle
recycling requires specialised vehicle salvage techni-
cians, recycling plant opera

Figure 4: The Automotive Industry Value Chain in Transition.

Source: EV White Paper 2023.
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• tors (shredder and crusher operators), materials
recovery technicians (metals, plastic, glass, rubber),
hazardous materials specialists, and environmental
compliance officers. Only a few SAQA qualifica-
tions exist in the waste recycling space. These are
at levels 2-3, mostly targeted at waste pickers and
municipal workers. The qualifications do not reflect
EV specialisations such as battery recycling.

The EV White Paper states the differences between vari-
ous emerging vehicle technologies under the term “EV” 
for ease of  reading. While the policy focused on Electric 
Vehicles (EVs), the trend shows a deeper interest in hy-
drogen-powered vehicles (FCEVs).  As the case study 
data illustrates, the transition from EVs to FCEVs is var-
ied and dynamic, which has implications for skills plan-
ning. For example: 

• Electric vehicles are powered by electric motors,
typically rechargeable lithium-ion batteries. The
powertrain includes battery packs, electric mo-
tors, inverters, and transmission systems. Hydro-
gen-powered vehicles use fuel cell stacks to gener-
ate electricity onboard by combining hydrogen fuel
with oxygen from the air. The powertrain includes
fuel cell stacks, hydrogen tanks, air compressors,
and power control units.

• Electric vehicles store electrical energy in recharge-
able lithium-ion batteries, typically in the vehicle’s
underbody or within dedicated battery packs.
Hydrogen-powered vehicles store hydrogen gas in
high-pressure tanks, typically made of  carbon fibre
or composite materials.

The knowledge and skills required to manufacture, as-
semble and service both types of  vehicles share similari-
ties but have differences. Given the pace and uncertainty 
of  technological change and possible choices between 
OEMs,  this pathways study focuses on cross-cutting 
foundational skills.

The generic “EV” descriptor fails to represent the emer-
gent and strategically delicate state and private sector 
strategies on different vehicle categories. The White Pa-
per has a specific policy objective to develop and imple-
ment a framework for fleets to transition to SA-produced 
new energy vehicles (including government-owned), 
public transport, corporate fleets, and mining equip-
ment. Motorcycles (increasingly used, for example, in 

retail delivery) are another opportunity. South Africa ad-
opted a set of  non-tariff  barriers to motorcycle imports 
in 2013 (NCRS 2013). 

As the case study data illustrates, corporates sometimes 
retrofit existing vehicles to become hybrid. These emer-
gent choices will also impact skills needs and priority in-
terventions.

Further, changes in the automotive industry are wider 
than simply a shift in the energy source. The global trend 
is toward CASE (Connected, Autonomous, Shared and 
Electric) vehicles. New components have new uses for 
new industries. An Uber-type share service, for example, 
has digitised monitoring of  road conditions and vehicle 
performance, among other specifications. Many of  the 
“emerging occupations” lie in these areas, too. 

One of  the 16 policy goals in the White Paper is focused 
on skills. This is headlined “Develop an EV Certificate 
Programme in Collaboration with the Industry”. Re-
sponsibility is allocated to merSETA, DHET, DEL and 
industry. The timeframes are by 2025. The purpose is 
“skills development for job retention”. In detailing this 
policy goal, five interventions are broadly sketched in the 
White Paper:

• Upskilling existing employees for designing, engi-
neering, manufacturing, and carrying out aftermar-
ket services for EVs and related components and
systems

• Introduction or adaptation of  tertiary programmes
to equip new entrants with the skills of  the future

• Broader ecosystem training on working with EV
high voltage components

• Develop performance and safety testing and certi-
fication capabilities

• Reskilling of  those involved in “at risk” occupa-
tions.

This report complements the EV White Paper with par-
tial, more delicate occupation-level and pathway analyses 
to uncover enablers and constraints.   
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Component Category Number of  Companies Share of  Total Employment

Metal Forming and Pressing 29 24.5%

Automotive trim 18 10.4%

Foundry, Casting and Forging 9 9.8%

Plastic moulding 6 9.7

Machining 5 2.3%

Cables 4 0.9

Rubber moulding 3 1.9%

Windshields 2 6.6%

Batteries 2 9.6%

Trading 2 11.9%

Wiring harnesses 1 0.2%

5.1.2 Overview of  Institutional Architecture 

While an analysis of  supply and demand is heuristically 
helpful, an ecosystem analysis is necessary to contextual-
ise the interventions.

The automotive industry has historically operated with-
in global value chains where OEMs function in “walled 
gardens”, controlling upstream and downstream value 
chain activities from home countries across global net-
works. This applies to South Africa too. However, two 
factors disrupting this are the digitalisation of  the auto-
motive industry, and the SAAM 2035 policy intention to 
localise more component manufacturing. 

Disruptive digitalisation is leading to some sector re-
structuring. Technology and insurance companies with 
deep pockets are increasingly penetrating specific nich-
es. For example, sensors in vehicles are articulated with 
cloud computing and predictive analytics in parametric 
and alternative risk financing insurance models (in which 
South Africa is a world leader). The physical act of  driv-
ing is increasingly integrated with monitoring driver be-
haviour in fleet management and is incipiently interfaced 
with management information systems on road infra-

structure. There are pockets of  innovation in South Af-
rica, laterally and vertically across the value chain. 

While current emerging occupations are at higher levels 
(and therefore excluded from the scope of  this study), 
a “just transition” promises that while employment at-
trition will occur, other new employment opportunities 
will arise, mostly in the emerging occupations. These 
occupations must receive further attention, with the au-
tomotive industry participating in formulating Phase 2 
implementation planning for the Digital Skills Strategy.

The SAAM 2035 policy aims to localise up to 60% of  
component manufacturing. As illustrated in Table 4 be-
low, in 2023, there were 84 component manufacturing 
companies in South Africa. The bulk of  these (account-
ing for more than 80% of  employment) are in compo-
nents that are not heavily digitalised (although sensor 
technologies are changing this). South Africa does not 
produce more software-dependent components such as 
onboard communications or entertainment systems. 

Table 4: SA Component Manufacturing Segments, Size and Employment Share.
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Filters 1 8.3%

HVAC (heating, ventilation and aircon) 1 3.1%

Electronics 1 0.9%

Source: Monaco and Wuttke (2023: 18)

DTIC notes that “as the shift to new energy vehicles 
(NEVs) intensifies, there are many areas of  uncertainty 
for both OEMs and component suppliers” (DTIC/AS-
CII 2022: 1). The Automotive Component Supply Chain 
Competitiveness Initiative argues that “local manufac-
turers have existing manufacturing capabilities to tran-
sition to NEV component manufacturing. Such compo-
nent manufacturing includes aluminium high-pressure 
diecasting, laser welding, aluminium welding, aluminium 
stamping, forging, sintering, crimping, copper extrusion 
and PCB production” (DTIC/ASCII 2023: 1). They 
identify several components with high potential:

• Electric Motors and Transmission (e-Axle)2.
• Power Electronic Devices
• High Voltage Wiring Harnesses
• Batteries.

The occupations involved in manufacturing these com-
ponents have not yet been mapped, and qualifications 
have not been developed or reviewed to assess the re-
quired changes. 

5.1.3 Labour market trends and issues influencing 
occupational learning pathways 

Identifying occupations with the biggest employment 
potential entails rudimentary labour market analysis. 
This includes some analysis of  growth demand, replace-
ment demand, and relevant labour market demographics 
to identify transformational imperatives.  

a) Growth demand

The components and assembly sectors employ 116,683 
people directly, 239,000 indirectly, and another 214,309 
in related jobs (White Paper 2023). 

• 83 362 are in component manufacturing

• 33 321 are in vehicle assembly (average monthly
employment)

• 75 000 are employed in retail, with another 70 000
in the sale of  parts and accessories

• 267,000 are in aftermarket
• 144 000 are employed in the fuel retail market (in-

cluding 70 000 petrol attendants across 5000 petrol
stations).

Vehicle assembly employment has declined by 9.8% 
since 2010, with an even steeper decline in component 
manufacturing. Employment was fairly stable across oth-
er value chain segments. 

SAAM 2035 projects doubling employment to 224,000 
by 2035 and, thus, 112,000 new employees as a result 
of  the industrial strategy. The projections are derived 
from an analysis of  increased sale and export target vol-
umes, the average value of  these, the value of  produc-
tion, and local content increases. Note that this relates 
only to components, assembly, and aftercare. The 
projections did not include employment impact in 
raw materials, vehicle infrastructure, and recycling. 
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Employment growth projections are commonly derived 
from projected growth in output. However, productivi-
ty improvements, capitalisation, capacity utilisation, and 
labour elasticity coefficients must be factored into. The 
SAAM 2035 model incorporates productivity improve-
ments. Capitalisation, capacity utilisation and labour elas-
ticity were not taken into consideration. For these pur-
poses, it is worth noting that:

• Capacity utilisation dipped below 70% during the
pandemic but is up to over 80% again

• The impact of  capitalisation has not been esti-
mated

• The SAAM 2035 projections for employment
growth are, therefore, likely overstated.

Infrastructure entails the construction of  charging sta-
tions for NEVs. An estimated 4,000 charging stations are 
needed to service the projected number of  EVs on the 
road in SA by 2035 (of  a current base of  roughly 300). 
It is possible to model the total employment impact, but 
these jobs lie largely in the construction industry and are 
not considered for this report. Similarly, growth in em-
ployment of  charging station attendants is likely to be 
incrementally offset by attrition in petrol station atten-
dants. 

Due to the high value of  materials, the shift to EVs (par-
ticularly battery recycling) will likely create job growth in 
the waste economy. Again, these are not regarded as core 
occupations in the automotive industry itself. 

Table 5: Calculating Employment Growth for SAAM 2035.

Figure 5: Estimating Charging Station Infrastructure..

Source DTIC, 2023.

Source: Bladergroen, 2022. 

• Recommendation by the International Energy Agency (IEA) is
1 public charging station per 10 electric vehicles

• Based on COJ's South African EV carpark prediction by 2035
there should be 40000 EVs.

• This should result in 4000 public charging stations
• This project objective is not to satisfy the above, but to assist

in the stimulation of EV charging infrastructure
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b) Replacement demand.
Estimating replacement demand typically requires anal-
ysis of  retirement, mortality, morbidity, emigration, im-
migration, and inter-occupational mobility. Only retire-
ment demand, that factors in the number of  people who
will retire and hence need replacing, is considered here,
illustratively concerning the component manufacturing
and vehicle assembly segments. Data for estimating oth-
er replacement demand variables is not disaggregated to
industry level.

As reflected in the diagram below, there is a significantly 
higher median age profile for employment in compo-
nents and assembly. Very few workers are below 30. The 
30-39 age group represents 35.5% of  workers. The 40-
49 age group represents 45.8% of  workers. Significant
numbers are over the age of  50 (heavily concentrated in
the professional and managerial bands).

This is significant for several reasons. First, retirement 
demand could add another 13,000 jobs that need to be 
filled to the growth demand forecasts (albeit over 10-
15 years, not all within the next 5 years). Second, inter-
view data for a merSETA 2021 study reported that older 
workers often cannot keep up with “tech time” and new 
technologies and frequently approach unions to negoti-
ate a voluntary severance package. Thus, the retirement 
demand may emerge more rapidly than before, and not 
only among those over 50. Third, the age profile of  em-
ployees, when overlaid on educational achievement lev-
els, poses troubling questions about the general educa-
tion foundations needed to transition to the new skill 
sets required by the shift to EVs/NEVs. This is even 
more pronounced concerning the informal sector, which 
constrains the possibilities for drawing them into the EV 
transition. 

c) Transformational imperatives

The EV White Paper is explicitly framed as a “just transi-
tion”, conceptualised around distributive, restorative and 
procedural justice. This has implications for human capi-
tal development. Transformational imperatives are a cen-
tral stumbling block in negotiations between business-
es, labourers, and the state. Industry is working out an 
industry transformation charter, and incentive schemes 
will likely be tied to the transformation of  ownership and 
employment as much as localisation. Skills development 
will feature as a central element. Employment equity is 

being driven through BBBEE scorecard targets, but will 
not be discussed in this report. The AITF, the Automo-
tive Supply Chain Competitiveness Improvement Initia-
tive, the Retail Motor Industry, and NAACAM are driv-
ing the transformation of  ownership. In all segments: 

• Parts of  the retail and aftercare segment aim to
drive their expansion into township and rural
economies through franchising

• The OEMs (vehicle assembly) have a history of
growing their supply chains from global RDI
capabilities to local component manufacturing.

The spatial dimension of  transformation is being driv-
en in Gauteng through ‘Chamdor Automotive Hubs’ in 
townships. Some challenges lie in bringing ‘markets on 
the margins’ (Phillip 2018) into a relationship with the 
‘walled gardens’ of  the automotive value chain. Skills-re-
lated challenges are illustrated by the example of auto 
mechanics. Under half  of  those working as auto me-
chanics in township and rural areas are in the informal 
sector. Part of  the transformation agenda is to upskill, 
qualify and formalise them to service EVs. The Tshepo 
1m project includes examples of  mobilising insurance 
industries to steer a percentage of repairs to such cen-
tres. The challenge lies in the educational achievement 
levels of  what NUMSA terms ‘bush mechanics’. Since 
a post-matric level 4 qualification is required to achieve 
industry regulatory standards, a significant level of up-
skilling is required (probably through RPL and top-up 
training). Different RPL models may be required, 
and informal sector trades people would require 
funding, market opportunities and innovative 
strategies to in-centivise their participation.  
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Figure 7: Education levels in the automotive industry workforce in 2020.

Source: Statistics SA.
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Figure 6: Age breakdown in the automotive industry in 2020.

Source: merSETA SSP, 2021.

Figure 8: Education levels of auto mechanics in 2020

Source: StatsSA, 2020.
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5.1.4 Occupations across the value chain
A total of  64 “core” occupations exist across the value 
chain (as summarised in the tables below1). Few are at 
risk, and some new occupations are emerging, but the 
bulk are ‘in transition.’
Occupations at risk are excluded from this study. How-
ever, given the low rate of  adoption of  EVs in South 
Africa, these occupations are not immediately at risk. 
However, there is likely to be incremental attrition of  
aggregate employment in these occupations. 
Emerging occupations are a major focus of  employ-
ment growth. For example, there is a global shortage of  
2 million cybersecurity specialists (South African data is 
not available disaggregated to industry level). Pathway 
mapping for emerging occupations should be a priority 
since there is inadequate supply and a gap between most 
educational provisions and these occupations. This re-
port notes that these occupations may be “catalytic” in 
unlocking employment growth more widely. However, 

most are at advanced levels and hence excluded from 
this study.
Transitioning occupations are where the bulk of  the oc-
cupations lie. In this case, it is not that workers will need 
to transition to a different occupation. The occupation 
itself  requires substantial new skill sets (currently poorly 
provided for). The bulk of  new jobs also fall into this 
category. ILO (2020) estimates that 60–65% of  auto-
motive occupations will have up to 30% of  their tasks 
automated, and digital literacy will become central to the 
retraining.

2	  These are drawn from the merSETA Workplace Skills Plan template.  A known weakness of the WSPs is that they reflect existing OFOs.  Many 
of the occupations across the automotive value chain - in particular “emerging” occupations - are inadequately reflected in the OFOs.  The EV 
Masterplan will require EV charging station technicians (to build and repair charging stations) in the vehicle use segment; telematics specialists 
(in the aftermarket segment); and a range of materials specialists (in component manufacturing). The OFO codes and qualifications for these do 
not yet exist. A core recommendation in this report is thus to develop better anticipatory skills planning mechanisms for a just energy transition.
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Table 6: Basic, Intermediate and Advanced Core Occupations at Risk, Transitioning or Emerging in Components and Assembly

Component Manufacturing and Vehicle Assembly
Category Basic Intermediate Advanced 

1 Occupations at 
risk

a. Fuel Manager
b. Diesel Mechanic

2 Occupations in 
transition

a. Draughtsperson
b. Manufacturing technician
c. Industrial engineering technician
d. Maintenance planner
e. Metal machinist
f. Mechatronics technician
g. Welder
h. Toolmaker
i. Metal machinist
j. Fitter and turner
k. Automotive engine mechanic
l. Mechanical fitter

a. Engineering manager
b. Industrial Engineer
c. Production engineer
d. Mechanical engineer
e. Metallurgical engineer
f. Engineering supervisor
g. Production/operations
h. Industrial Engineering Technologist
i. Production engineering technologist
j. Mechanical engineering technologist
k. Metallurgical engineering technologist
l. Environmental engineering technologist
m. Production/operations supervisor

3 Occupations 
emerging

a. Autonomous vehicle operator (robotics)
b. Sensor integration specialist
c. Sensor data analyst
d. Sensor engineer
e. Cybersecurity analyst
f. Cybersecurity compliance officer
g. AI and machine learning analyst
h. Cloud computing
i. Chemicals analyst
j. Advanced materials developer
k. Computer scientist
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Table 7: Basic, Intermediate and Advanced Core Occupations at Risk, Transitioning or Emerging in Retail

Retail
Category Basic Intermediate Advanced 

1 Occupations at 
risk

2 Occupations in 
transition

a. Insurance investigator
b. Insurance loss adjuster
c. Vehicle damage quantifier
d. Commercial sales rep
e. Sales rep
f. Motor vehicle examiner
g. Retail buyer
h. Automotive parts salesperson

a. Quality systems manager
b. Sales and marketing manager
c. Director of  marketing
d. Customer service manager
e. Advertising and public relations manager

3 O c c u p a t i o n s 
emerging

a. Cybersecurity analyst
b. Cybersecurity compliance officer
c. Cloud computing
d. Computer scientist
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Table 8: Basic, Intermediate and Advanced Occupations at Risk, Transitioning or Emerging in Aftercare

Aftercare
Category Basic Intermediate Advanced 

1 Occupations atrisk a. Automotive Engine Fitter
b. Diesel Electrical Fitter
c. Diesel Fitter-mechanic
d. Diesel Fuel Injection Technician
e. Diesel Injector
f. Engine Management and Fuel Injection System Mechanic
g. Field Service Technician (Diesel)
h. Fuel Injection Mechanic
i. Truck Mechanic

2 Occupations in 
transition

a. Machine operators a. Mechanical Engineering Technician
b. Vehicle Mechanic
c. Service Mechanic
d. Automotive Mechanic
e. Motor Mechanic
f. Motorcycle and Scooter Mechanic
g. Motorcycle / Motorbike Technician
h. Scooter Mechanic
i. Automatic Transmission Mechanic
j. Automotive Mechanician
k. Mechanical Service Advisor (Vehicles)
l. Garage Mechanic
m. Auto Engineer / Mechanic
n. Brake and Clutch Mechanic / Repairer / Fitter

a. Engineering Manager
b. Industrial Engineer
c. Engineering Supervisor
d. Mechanical Engineer
e. Mechanical Engineering Technologist
f. Engineering Foreman
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3 O c c u p a t i o n semerging

Table 9: Basic, Intermediate and Advanced Core Occupations at Risk, Transitioning or Emerging in Vehicle Use and Infrastructure

Aftercare
Category Basic Intermediate Advanced 

1 Occupations at 
risk

a. Petroleum Draughtsperson
b. Petroleum Transfer Technician
c. Petroleum Distribution Agent
d. Draughtsperson

2 Occupations in 
transition

a. Service Station Attendant b. Petroleum Transfer Technician
c. Service Station Salesperson
d. Computer Engineering Mechanic / Service Person
e. Engineering Production Systems Worker

3 Occupations 
emerging
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5.1.5 Priority Occupations

Based on analysing how many new jobs there are, in 
which value chain segments, and what occupations these 
represent, this study suggests:

• Almost all employment growth and some an-
ticipated employment change is in component
manufacturing (including batteries). Some are
anticipated in vehicle assembly due to new plants.

• Employment change but not growth is not antici-
pated in materials, retail and aftercare, or use

• Employment change and growth will occur in
transport infrastructure and the waste economy.
However, these occupations fall into construc-
tion and raw materials and are not “core” in the
automotive industry

• Emerging occupations fall mostly into the ad-
vanced category, whereas this study focuses on
intermediate skills. However, these should be a
priority focus for further work.

Due to the localisation strategy, the main employment 
growth is projected to lie in component manufacturing. 
Hence key questions are:

• Which components are being/are likely to be
manufactured in SA (or the region, given the
ACTFA/SADC collaborations to build regional/
continental value chains)?

• Which occupations are involved in the manufac-
turing of  these?

• What skills sets are required, and what are the
pipelines/pathways for these?

Components required for EVs (in the White Paper sense 
of  the term) include:

• battery packs or fuel stack cells
• new motor technologies and power electronics
• charging and charge management systems
• power distribution systems
• regenerative braking controllers
• sensors
• brake-by-wire systems
• vehicle control systems
• vehicle bodies and chassis (lightweight materials,

chassis components and body panels)

• HVAC systems
• safety systems
• infotainment and connectivity (touchscreen

display, navigation, Bluetooth and smartphone
integration)

• driver assistance systems (cruise control, lane
keeping, parking assist and autonomous driving)

• energy recovery systems
• high voltage interlock loop systems to isolate

components
• new electric power steering and suspension sys-

tems
• low resistance and more aerodynamic tyres
• telematic systems (interfaced with insurance or

fleet management)
• exterior body structures and on-board energy

management systems. These are all increasingly
interfaced with IOT/cloud computing/AI and
predictive analytics.

Within the current global value chain, the South Afri-
can components sector is focused mostly on low-tech 
tier 1 and 2 component manufacturing, with niche (local 
and export) markets in some high-tech components. All 
other technologies are mostly imported or manufactured 
under licence. Monaco et al. (2023) suggest there is a 
relationship between OEM sourcing strategies and local 
productive capabilities. In skills terms, focusing on the 
emerging high-end skills may cascade into employment 
growth at the intermediate level (and simultaneously 
help SA build a stronger Tier 1 components industry. 
The White Paper lists areas of  component manufactur-
ing decline and growth and notes that “components at 
risk account for 67% of  total automotive exports, or 
R69 billion worth of  exports in 2022. There is also an 
expected decline in the ICE-specific components used 
in the domestic market when its transition commenc-
es. The challenge for the component manufacturing in-
dustry is finding alternative markets for the ICE-specific 
components, improving competitiveness to support in-
creased localisation and exports of  components used by 
ICE vehicles and EVs, and establishing capabilities and 
competitiveness in the new EV components” (White Pa-
per: 33). 

Developing a local/regional battery chain, localising 
charging infrastructure components, Electric Motors 
and Transmission (e-Axle)2, Power Electronic Devices, 
and High Voltage Wiring Harnesses are the current fo
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Table 10: Clusters of Priority Occupations

Priority Intermediate-Level Occupations Within the Intermediate Band
Cluster Occupations

1 Core automotive engi-
neering, metallurgical and 
mechanical/ mechatronic 
technicians

a. Manufacturing technician
b. Industrial engineering technician
c. Mechatronics technician
d. Automotive engine mechanic

2 Non-automotive specific 
traditional trades

a. Mechanical fitter
b. Welder
c. Toolmaker
d. Metal machinist
e. Fitter and turner
f. Metal machinist

3 Middle management andsupervisory occupations a. Draughtsperson
b. Production/operations supervisor
c. Maintenance planner

cus of  policy interventions in the components sector 
(but further work on localising component manufactur-
ing is taking place under ASCII). 

Component manufacturing occupations are likely to be 
similar to those currently in the components and assem-
bly sectors. The bulk of  intermediate occupations will 
undergo significant changes in the knowledge and skills 
required, and (high-skill) emerging occupations will play 
a catalytic role. 

The “priority occupations” are thus the core, interme-
diate, and technical occupations in the component and 
vehicle manufacturing segments. Based on an analysis of  
the changing technologies and associated skills changes, 
these can be clustered into 3 main sets:

5.1.6 Change drivers impacting on employment 
and skills in the value chain

This study analysed the changing skills requirements for 
a spectrum of  priority occupations across all 3 sets. The 
primary change drivers relate to the shifting nature of  
technologies and materials used in EVs and the chang-
ing production processes. 

EVs and ICEVs may share many materials, especially 
in non-propulsion components. However, the unique 
requirements of  electric propulsion, such as battery 
technology and electric motors, drive the adoption of  
specific materials in EVs. Additionally, the push for 
sustainability and weight reduction in the automotive 
industry is influencing material choices in both types 
of  vehicles. 
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Table 11: Differences in Materials Used in ICEVs/EVs

Internal Combustion Engines Electric Vehicles
Battery Materials:
Traditional lead-acid batteries are common in ICEVs, and the 
materials include lead, sulfuric acid, and various plastics for 
the casing.

Battery Materials:
Lithium-ion batteries in EVs use materials such as lithium, cobalt, nick-
el, manganese, iron, and graphite for electrodes. The battery casing may 
be made of  aluminium or composite materials.

Motors:
Internal combustion engines involve materials like cast iron, 
aluminium, and various alloys for components such as the 
engine block, cylinder heads, and pistons.

Electric Motors:
Materials like copper and aluminium are used for the construction of  
electric motor components, including the rotor and stator.

Vehicle Structure:

Typically use steel for the chassis and body components, 
which may result in a heavier overall vehicle weight.

Vehicle Structure:
Often incorporate lightweight materials such as aluminium and high-
strength steel to reduce overall vehicle weight and enhance efficiency.

Interior Materials:
Utilize conventional materials for interior components, such 
as plastics, leather, and metals.

Interior Materials:
May use materials like those in ICEs, including various plastics, fabrics, 
and metals for interior components.

Thermal Management:

Similar materials are used for traditional engine cooling 
systems.

Thermal Management:
Cooling systems in EVs may use materials like aluminium and copper 
for radiators and heat exchangers.

Brake Systems:

Use conventional friction brakes with components like cast 
iron rotors and brake pads.

Brake Systems:

Often equipped with regenerative braking systems that use materials 
such as copper for electrical components. Traditional brake compo-
nents include materials like cast iron.

Wiring and Connectors:

Similar materials are used for wiring and electrical connec-
tions.

Wiring and Connectors:

Use materials like copper and aluminium for electrical wiring and 
connectors.

Exhaust Systems:

Have exhaust systems made of  materials like stainless steel or 
mild steel.

Exhaust Systems:
Do not have exhaust systems as they do not produce tailpipe emissions.

Fuel Systems:

Use materials such as steel and plastic for fuel tanks and fuel 
lines.

Fuel Systems:
Lack traditional fuel systems as they are powered by electricity stored in 
batteries.

Sustainability:
Also incorporating sustainable materials but with a greater 
focus on conventional materials.

Sustainability:
Increasing efforts to use sustainable and recyclable materials, including 
recycled plastics and natural fibres.

The differences between knowledge and skills required for ICE vehicles and EVs are summarised in table 12 be-
low. 
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Table 12: Differences in knowledge and skills for ICE/EVs

Internal Combustion Engines Electric Vehicles
Fuel Systems

Understanding combustion processes and diagnosing issues 
in traditional internal combustion engines. Repairing and 
maintaining components like pistons, cylinders, and crank-
shafts. Knowledge of  carburettors or fuel injection systems. 
Tuning and troubleshooting fuel delivery systems.

Battery Systems:

Knowledge of  high-voltage battery packs. Diagnosing and replacing 
battery modules.

Ignition systems

Understanding and troubleshooting ignition systems. Replac-
ing spark plugs and ignition coils

Exhaust Systems

Repairing and replacing exhaust components. Addressing 
issues related to emissions and catalytic converters.

Software and Controls:

Familiarity with vehicle control software and firmware. Diagnosing 
software-related issues.

Transmission and Drivetrain:

Repairing and maintaining transmissions, clutches, and differ-
entials. Understanding gear ratios and power transmission.

Electric Drive Systems:

Understanding electric motors, inverters, and power electronics. Diag-
nosing and repairing issues related to electric drive systems.

Cooling Systems:

Diagnosing and fixing cooling system issues. Replacing radia-
tors, water pumps, and thermostats.

Regenerative Braking Systems:

Understanding regenerative braking systems. Diagnosing and address-
ing issues related to regenerative braking.

Electrical Systems

Basic understanding of  electrical systems, including starter 
motors and alternators. Troubleshooting and repairing elec-
trical components.

Charging Systems:

Understanding electric vehicle charging infrastructure. Diagnosing and 
repairing charging-related issues.

Safety Protocols:

Following safety protocols for combustion systems. Un-
derstanding and implementing safety procedures during 
maintenance.

Safety Protocols:

Following safety protocols for high-voltage systems. Understanding and 
implementing safety procedures during maintenance.
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.Table 14: Educational Provision for Automotive Mechanics

Providers Location Names of  Courses
Ekurhuleni West TVET College Gauteng

Occupational Certificate in 

Automotive Mechanic Level 4

College of  Cape Town WC
Central Johannesburg TVET College Gauteng

South West Gauteng TVET College Gauteng
Ekurhuleni East TVET College Gauteng
Tshwane North TVET College Gauteng
Coastal KZN TVET College KZN
Northlink TVET College WC
West Coast TVET College WC
Majuba TVET College KZN
East Cape Midlands EC
Buffalo City EC

Table 13: Educational provision for Industrial Engineering Technicians

Providers Location Names of  Courses
Cape Peninsula University of  Technology WC

National Diploma in In-

dustrial Engineering

Central University of  Technology FS
Durban University of  Technology KZN
Mangosuthu University of  Technology KZN
Nelson Mandela University EC
Stellenbosch University WC
Tshwane University of  Technology Gauteng
University of  Johannesburg Gauteng
University of  South Africa Gauteng
Vaal University of  Technology Gauteng
Walter Sisulu University Eastern Cape
Monash National

5.1.7 Educational Provisioning

The automotive priority occupations fall into three main 
sets:

• Various categories of  engineering technicians
(the WSP template documents only manufac-
turing, industrial and mechatronic engineering
technicians, but industry job advertisements also
include software engineers, electrical engineers
and environmental engineers)

• Various non-automotive specific trades (the WSP
template includes fitters and turners, welders, tool

and die makers, and machinists) and automo-
tive-specific (auto mechanics)

• Management, supervisory and support occupa-
tions.

The first two clusters (various categories of  engineering 
technicians and various trades) have very common pat-
terns in the qualifications, providers, and learners across 
each cluster. Each is exemplified below through an occu-
pation-specific focus. 

The providers indicated in the table immediately below 
deliver educational provisions for industrial engineering 
technicians. 
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The public TVET providers indicated in the table im-
mediately below deliver educational provisions for au-
tomotive mechanics. However, each OEM also has its 
own academy, which is accredited to deliver automotive 
mechanic qualifications (sometimes in partnership with 
a TVET).

Provision for both sets of  occupations is highly un-
even across the country. Typically, higher education and 
TVET programmes located within the OEM ecosystem 
have strong relationships with the OEMs, are well-sup-
ported with infrastructure and staff  development, and 
offer learners good opportunities for relevant workplace 
experience. Providers not close to OEMs have challeng-
es in relation to all these factors. 

Also, undergraduate curricula for the technician cate-
gories are better aligned to automotive industry appli-
cations (for example, industrial engineering) than those 
that are not located near manufacturing hubs. 

A central issue in qualifications and provisioning is that 
the world of  work in automotive industries is conducted 
by ‘families’ of  interrelated occupations. Thus, automo-
tive mechanics are supported by teams of  vehicle paint-
ers, automotive body repairers, tyre and wheel alignment 
workers, and others. These have their own qualification 
pathways from levels 2–4, with a more common hori-
zontal progression from one role to other roles than ver-
tical progression toward full auto mechanic status. Much 
of  the learning is on the job, with one worker teaching 
another. 

The same applies to engineering technicians, where 
workplace eco-systems rely extensively on technicians 

working with and learning from engineering technolo-
gists and professional engineers. 

5.1.8 Learning Pathway Mapping
This study provided an in-depth analysis of  two occu-
pations to exemplify the learning pathway transitions 
required in the automotive industry. Both are examples 
that illustrate characteristic features of  the cluster they 
represent. 

• The first “core” skills set is the engineering-relat-
ed occupations. This is especially important for
components and assembly. Automotive industrial
engineering technicians, mechanical engineering
technicians, production engineering technicians,
and (to a lesser extent) mechatronic engineering
technicians have almost identical pathways and
challenges. Automotive industrial engineers were
selected as an exemplar.

• There are also comparable similarities across var-
ious artisan categories for the artisan cluster. As
for the engineering technicians, they are also core
to the automotive industry but, in this case, are
more relevant to the aftercare segment. Automo-
tive motor mechanics were selected as an exem-
plar. Again, the pathway issues for automotive
mechanics are similar to those for other trades.

Pathway mapping—as per the conceptualisation in sec-
tion 2 of  this report—improves efficiency (through en-
abling articulation) and social inclusiveness. The table 
below analyses the elements of  both the technician band 
and the trades band.
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Table 15: Elements of both the technician band and the trades band.

Pathway Element Technician band Trades band

Inter-related experiences · Progression takes place through very
well-defined and regulated processes

· Various categories of  engineering techni-
cians lack an automotive-specific set of
protocols/guidelines

· Some tradespeople begin with full qualifications and
work experience before doing their trade certificate.
Vertical progression thereafter takes place mostly
through movement into management or supervisory
roles. Possibilities exist for vertical progression from
some trades to technician (for example in mecha-
tronics)

· Progression takes place through multiple routes both
horizontally and vertically within “families” of
occupations. Learners and workers often start with
part qualifications (such as spray painting, tyre-fitting,
and panel beating) before broadening to other skills.
However, low RPL/ARPL route uptake suggests that
few progress vertically.

Sense of  continuity · The major gap lies in candidate sup-
port within the automotive industry to
enable technicians to gain relevant work
experience required for professional
registration

· This is underpinned by a lack of  work-
place experience opportunities, a short-
age of  mentors, and funding for various
elements of  the candidate support
system

· Continuity is typically structured by workplace
contexts. In larger enterprises, roles tend to remain
specialised. In smaller enterprises, workers are usually
required to perform a variety of  roles (but often
without holding the formal qualifications for these)

Movement between · Vertical progression is constrained by the
inability to progress to the technologist
level without candidate support.

· Horizontal progression is enabled by
maintaining the current generic cate-
gories (with automotive as an indus-
try-specific application of  e.g. industrial
engineering)

· There is substantial horizontal progression but very
limited vertical progression

Credit transfer · Credit transfer is enabled through the
current qualifications’ architecture

· Credit transfer is currently being handled through
a “generic qualification”, which allows different
learners and employers to select knowledge and skills
required in the workplace flexibly

Signposts · Career guidance signposts exist at the
professional body level (but could
be strengthened, and there are gaps
between what the signposts indicate and
the real-world opportunities).

· Career guidance signposts are provided only at the
level of  full qualifications. The pathways between
and up from part qualifications are poorly signalled
or supported by skills interventions.
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The analysis supports the general findings that:

• Learning pathways for the transitions taking place
in automotive-specific intermediate technical oc-
cupations are not yet fully codified in qualification
frameworks.

• The core difference between these occupations
and the newly transitioned occupations lies in the
materials, vehicle technologies, and production
processes for both.

• To support the transition, there are company-spe-
cific and industry-level interventions, such as pro-
viding skills training and building proximal public
provider capacity.

• In the case of  the engineering disciplines, grad-
uate throughput rates are likely adequate, but

candidate support after graduation is a huge need.
• In the case of  artisans, there are probably still

higher numbers of  graduates required. But rele-
vant work experience is also a factor.

• Overall, a skills-biased shift in employment is tak-
ing place. Reskilling and upskilling will be a focus
for existing employees and the pipeline.

Table 16: Learning Pathway Analysis for Industrial Engineering Technicians

1 Industrial Engineering Technician
Issue Description
Job Title Industrial Engineering Technician

Source: MerSETA Workplace Skills Plan
Job Description An Industrial Engineering Technician supports industrial engineers in optimizing production processes, improving 

efficiency, and ensuring the quality of  manufacturing operations. This entails:

• Documenting test results, using cameras, spreadsheets, documents, or other tools.

• Setting up mechanical, hydraulic, or electric test equipment in accordance with engineering speci-

fications, standards, or test procedures.

• Reading and interpreting blueprints, schematics, work specifications, drawings, or charts.

• Inspecting or testing parts to determine nature or cause of  defects or malfunctions.

• Monitoring computer-controlled test equipment according to written or verbal instructions.

Source: Adapted from O-Net, compared with sample job advertisements

Note: The scope of  job descriptions varies widely, depending on the industry specialisations and company struc-
tures and processes
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Current pathways The entry-level qualifications are only the entry point to practice. A graduate must also:

• register as a candidate industrial engineering technician.
• obtain relevant work experience under a professional registered industrial engineering technolo-

gist or professional registered industrial engineer.
• write a professional exam; and

• register as a professional industrial engineering technician.

Sources: 

• Engineering Needs and Numbers in the SADC Region, 2018.
• ECSA Discipline-Specific Training Guide for Industrial Engineering Technicians R-05-IND-PN,
2019.
• ECSA Annual Report 2022/23.

Note: There are currently 6232 registered candidate professional engineering technicians. Of  these, 2333 have 
been registered candidates for less than 3 years, 906 for 4-5 years, and 2813 for more than 6 years. This suggests 
that there are inadequate work experience opportunities, not enough mentors and not enough funding to support 
candidates.

Occupational 
Codes

OFO 2021-214102 Industrial Engineering Technician

An industrial engineering technician investigates and reviews the utilisation of  personnel, facilities, equipment and 
materials, current operational processes and established practices to recommend improvement in the efficiency of  
operations in a variety of  commercial, industrial and production environments (in this case, automotive

Source: ECSA Discipline-Specific Training Guide for Industrial Engineering Technicians R-05-IND-PN, 2019.

Note: In SA, automotive engineering technicians are regarded as a specialisation within industrial engineering 
technicians. 

O-Net 17-3027.01 Automotive Engineering Technician

Assist engineers in determining the practicality of  proposed product design changes and plan and carry out tests 
on experimental test devices or equipment for performance, durability, or efficiency

Source: O-Net
Qualifications National Dip (Engineering), Dip (Eng Tech), Adv Cert (Engineering) type qualification, or a Dublin Accord rec-

ognised qualification. 

E.g. SAQA ID 112692: National Diploma in Industrial Engineering Level 6

Source: ECSA Discipline-Specific Training Guide for Industrial Engineering Technicians R-05-IND-PN, 2019.

Note: There has been a proliferation of  specialisations, qualifications and industry standards
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Supply-side 
analysis

There has been a proliferation of  qualifications, programmes, providers and specialisations. This is further compli-
cated by not all providers/programmes being accepted by ECSA. South Africa has 60,000 engineering technicians 
and technologists who graduate annually. (Technologists and technicians are not disaggregated in the data, nor are 
automotive engineers distinguished from others.) These represent 9% of  those in practice. As a proxy for potential 
absorption, many more people are graduating than being absorbed. Thus, the core pathway concerns are:

• more learners are graduating than can be absorbed (but the general foundational training does not always
meet required industry standards)

• TVET colleges and universities proximate to OEMs are already being capacitated with equipment, staff
training and student experience around the new technologies, equipment and production processes. This
may not be adequately focused on the component manufacturing segment where employment growth is
anticipated.

• For existing employees, employers are already borrowing and adapting programmes and materials to enable
transitions (or developing these in house or partnering with public and private providers).

• The major gap lies in work experience during the candidate phase. This includes a shortage of  experienced
mentors, work experience opportunities and funding. ECSA has therefore negotiated with DHET and
some SETAs to provide a separate funding category for candidate support and has accredited some work-
places to begin structured work experience for candidates. The scale of  this is still small, and no automo-

tive-specific workplaces are participating.

Sources: 

• Engineering Needs and Numbers in the SADC Region, 2018.
• ECSA Annual Report 2022/23.

Note: Engineering-related professionals operate within a regional, continental and even global market. The same 
broad themes reported in relation to SA are also true regionally.
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Table 17: Learning Pathway Analysis for Automotive Motor Mechanics

2 Automotive Motor Mechanic
Issue Description
Job Title Automotive Motor Mechanic. 

Source: MerSETA Sector Skills Plan

Note: Alternative Titles include Motor Vehicle Mechanic, Motor Vehicle Repairer, Automotive Technician, Motor 
Diagnostic Technician, Diesel Mechanic. 

Job Descrip-
tion

ehicles (and often in specialised roles). Typical tasks include:

• Align vehicles’ front ends.
• Align wheels, axles, frames, torsion bars, and steering mechanisms of  automobiles using special alignment equip-

ment and wheel-balancing machines.
• Change spark plugs, fuel filters, air filters, and batteries in hybrid electric vehicles.
• Conduct visual inspections of  compressed natural gas fuel systems to identify cracks, gouges, abrasions, disco-

louration, broken fibres, loose brackets, damaged gaskets, or other problems.
• Confer with customers to obtain descriptions of  vehicle problems and to discuss work to be performed and

future repair requirements.

The knowledge and skills needed to be an automotive mechanic differ significantly across ICE vehicles and EVs. 

Source: Job descriptions, O-Net

Note: Relevant industry bodies illustrate the range of  industries and workplaces where automotive mechanics are 
employed. These include:

• RMI (Retail Motors Association)
• MIWA (Motor Industry Workshop Association)
• SAMBRA (SA Motor Body Repair Association)
• SAVABA (SA Vehicle and Bodybuilders Association)
• TEPA (Tyre, Equipment and Parts Association)
• VTA (Vehicle Testing Association)
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Occupational 
Codes

All SA codes for automotive mechanics relate only to ICE vehicles:

• OFO 2021-6531. Motor vehicle mechanics and repairers fit, install, maintain, service and
repair engines and the mechanical and related equipment of  passenger cars, delivery trucks,
motorcycles and other motor vehicles.

• OFO 2021-653101. Maintains, tests and repairs diesel and petrol road vehicles (less than 8
tons) and the mechanical parts thereof, including transmissions, suspension, steering and
brakes.

• OFO 2021-653103. Maintains, tests and repairs the mechanical parts of  motorcycles, includ-
ing scooters.

• OFO 2021-653109. Diagnoses, adjusts, repairs, or overhauls automotive engines.

Source: 2021 OFO Codes

By contrast, O-Net has codes specific to Electric Vehicle Technicians and a spectrum of  specialisa-
tions within this (e.g. O-Net: 49-2096.00). 

● Electric Vehicle Technicians work on vehicles powered solely by electricity. They perform
routine maintenance like other mechanics; however, Electric Vehicle Technicians must have
extensive knowledge of  how lithium-ion batteries and automotive systems interact. In addi-
tion, they may replace hydraulically assisted systems with electric-powered systems, such as
power-steering pumps or air-conditioning compressors, to improve fuel economy.

Source: O-Net
Qualifications There is a spectrum of  entry-level qualifications at levels 2, 3 and 4. These sometimes reflect partial 

specialisations (e.g. spray painter, body repairer) or more general entry level studies. Relevant level 5 
qualifications are:

SAQA ID: 78526 National Certificate: Automotive Repair and Maintenance

SAQA ID: 97990. Occupational Certificate: Automotive Motor Mechanic Level 5. 

Source: SAQA

Note: Vehicle technology is evolving so rapidly that the time it takes to review existing qualifica-
tions or develop new ones means the qualifications will likely be obsolete by the time the process is 
complete. QCTO has adopted fast-track mechanisms, but industry is currently pursuing a generic 
qualification that allows flexible micro-credentialing instead.
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Current path-
ways

Automotive mechanics are a highly diversified workforce. In some formal workplaces, roles such as 
spray painting or body repair may be specialised. In formal and informal workshops, a single person 
may perform various functions.

The learning pathways are equally diversified. Automotive mechanics typically enter through TVET 
college training at Levels 2, 3 and 4 before progressing to the Level 5 qualifications. Routes may 
be via formal artisanships, RPL or accelerated artisan development programmes. However, many 
people also learn purely on the job, through skills programmes and short courses, or through com-
binations. Horizontal progression typically takes place through broadening the range of  vehicles or 
the range of  tasks performed on vehicles.  Vertical progression is typically from part qualifications 
to full qualifications, then into supervisory and management roles.  

Supply-side 
issues

As noted above, the SA OFOs and qualifications do not yet reflect the changing skill sets required 
for EVs. However, the industry has collaborated with merSETA in developing a generic EV 
qualification against which employers and providers can flexibly certificate programmes using a 
micro-credentialing approach. Also, TVETs and universities near OEMs are increasingly providing 
training that is more relevant to EVs, so are company academies, and AIDC is rolling out targeted 
support. 

108,000 automotive motor mechanics are employed in the formal sector and 93,000 in the informal 
sector. LMIP reports 12,503 diesel mechanics graduates over the decade to 2021 and 8,658 automo-
tive motor mechanics. While the LMIP statistics do not reflect the full spectrum of  entry pathways, 
these figures are below the industry’s anticipated aggregate retirement demand projections. This 
is likely confirmed by the repeated occurrence of  both occupations in the Occupations in High 
Demand list. 

However, the Indlela trade passes for the same period reflect only 1563 passes for diesel mechanics 
and 795 passes for automotive motor mechanics (respectively slightly more and less than 10% of  
graduations). This may be for many reasons. 

Source: Labour Market Intelligence Project Supply and Demand of  Artisans 2021.
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5.1.9	 Insights from Pathway stories:

The pathways reveal some interesting insights as follows:

Four electric vehicle (EV) learning pathways were ex-
plored, involving participants with diverse professional 
backgrounds. Among them, three are battery electric ve-
hicle (BEV) service technicians within the mining sector, 
while one participant works as a high voltage technician 
(EV technician) in the automotive industry.

The analysis of  the EV pathway revealed that all four 
participants had educational backgrounds in electrical 
engineering. One participant held a higher certificate in 
electrical engineering, another had an advanced diploma 
in electrical engineering, and one possessed a higher di-
ploma in electrical and electronics engineering and a red 
seal in mechanical engineering. Lastly, the fourth partici-
pant obtained a Bachelor of  Technology degree in elec-
trical engineering.

In the electric vehicle learning pathways, participants 

either initiated their careers within the sector or transi-
tioned into it. For instance, one participant commenced 
their career in the EV sector through an apprenticeship 
for a higher certificate in electrical engineering at a com-
pany which manufactures battery-electric mining vehi-
cles. This was their job in the EV sector, and their re-
sponsibilities included converting diesel locomotives to 
electric ones. Subsequently, they transitioned to a new 
role as a field service technician before returning to the 
EV sector as an EV service technician in the mining sec-
tor, responsible for servicing and maintaining BEV min-
ing vehicles.

Another participant, after obtaining a Bachelor of  
Technology degree in electrical engineering, progressed 
through various roles such as electrician, electrical engi-
neering technician, electronic technician, site manager, 
and finally, field service technician. They transitioned 
from the mining sector to the BEV sector as a BEV ser-
vice technician, focusing on servicing and maintaining 
BEV mining vehicles.

The pathways for each cluster described in the analysis above are captured in the figure below. 

Figure 9: Skills pathways for EV
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The third participant, with an advanced diploma in elec-
trical engineering, began their career in the manufactur-
ing sector of  the mining industry, manufacturing mining 
equipment. Later, they transitioned into the BEV sector 
as a BEV service technician in the mining sector, respon-
sible for servicing and maintaining BEV mining vehicles.

Lastly, a participant with an advanced national diploma 
and a red seal in mechanical engineering started their ca-
reer as a customer service executive and a diagnostic ser-
vice technician at an automotive service dealership. Sub-
sequently, they transitioned within the same company to 
a new role as a high-voltage technician (EV technician), 
specialising in providing customer service, technical sup-
port, and servicing and maintaining EVs. They acquired 
upskilling to be a high-voltage technician through work-
based training specifically tailored to the products used 
by the company.

Among the participants, only one from the automo-
tive sector required upskilling from a customer service 
executive and a diagnostic service technician to a high 
voltage technician to enter the EV sector. The remaining 
three participants seamlessly transitioned into the EV 
mining sector with their existing electrical qualifications 
and experience, only getting EV work-based training on 
product-specific machinery/vehicles. However, they ex-
pressed that the training provided at TVET colleges and 
on-the-job training was basic, offering limited knowl-
edge and training on the actual batteries used by BEVs. 
This limitation hinders their ability to fully work on 
BEVs, emphasising the need for more comprehensive 
BEV training programs in TVET colleges. Furthermore, 
all participants in the pathway noted that they do not en-
gage in work directly related to the battery itself, as this 
would necessitate expertise in battery technology, a skill 
they currently lack. Additionally, they mentioned that the 
batteries used in the vehicles are typically imported.

The insights from the pathway stories also revealed that 
individuals in the EV sector often make horizontal job 
moves within their organisation or industry, typically 
shifting to roles at a similar hierarchical level or skill set 
as their previous positions. Only one participant from 
the pathways made a vertical job transition from a cus-
tomer service executive and a diagnostic service techni-
cian to a high voltage technician.

Furthermore, the EV learning pathways demonstrat-

ed various motivating factors prompting individuals to 
transition into the sector, including the shift from inter-
nal combustion engine vehicles (ICE) to EVs and the 
increasing adoption of  EVs in various sectors in South 
Africa, along with the perceived career opportunities 
presented by an emerging sector in need of  skilled pro-
fessionals. One participant transitioned into the EV sec-
tor as there was a demand for an EV service technician; 
hence, the participant was approached for the position 
via LinkedIn.

Additionally, the pathways highlighted that being em-
ployed at large companies enabled participants to access 
EV-specific training. However, such training often focus-
es on specific brands/products utilised by the company 
rather than offering comprehensive industry-wide train-
ing.

Lastly, the electric vehicle learning pathways revealed 
that participants aspire for vertical career advancement 
within the energy efficiency sector in the future, with 
the majority aiming for specific areas of  specialisation 
such as mechatronics engineering, robotic engineering, 
and automation. Only two participants specifically cited 
aspirations to further upskill in battery technology. The 
participants identified barriers hindering the realisation 
of  these career goals, including the need for additional 
upskilling and accumulating the necessary years of  expe-
rience. However, constraints such as financial limitations 
and time constraints emerged as significant obstacles 
hindering participants from achieving their future job 
aspirations.

Additional insights from narratives:

• There is no occupational designation for EV
technicians or clear learning pathways, as compa-
nies seem to hire someone who is the closest fit.

• Employment is demand-led, i.e. people enter the
EV sector because of  available job opportunities
(e.g. a participant was contacted by the company
for the job as an EV service technician via Linke-
dIn)

• The transition to EVs is happening in stages. ICE
vehicles are being converted to BEVs, and thus,
skills are being developed in stages.

• EV training is product-specific, and there is no
broader training

• Skills gap: EV battery-specific training—none of
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• the participants worked on the battery itself  as
they did not have the necessary skills to do so.

Interviews were also conducted to map a local ecosys-
tem in a small town far from an automotive manufactur-
ing centre. These interviews reported:

• There are 11 automotive-related companies in the
town. One provides second-hand sales. One is a
major tyre-fitting and repair franchise. The others
compete (and sometimes collaborate) around
vehicle repair and maintenance.

• Only the franchise has a formally qualified auto-
motive mechanic. Their staff  are trained on the
job and supervised by the qualified mechanic
(but also are sometimes formally trained without
certification) by the franchise itself.

• The vehicle repair and maintenance companies –
including two township companies – have exten-
sive work experience in body repair, painting and
engine replacement/maintenance but no formal
qualifications.

• The franchise brings in qualified people from a
related franchise in a neighbouring town when
required.

• The franchise relies on insured vehicles; the other
companies rely on their reputation and price
competitiveness.

• All companies know about EVs, but say there is
no current customer base, and they will learn the
skills when required. However, there is no local
training provider; it is the top person they will
send when required, but they cannot pause their
business operations to send staff  for training.

5.1.10	 Learning pathway gaps and interventions
Gaps identified in the analysis of  the two exemplar clus-
ters are:

• One of  the 16 White Paper interventions is skills
development. This is focused exclusively on a col-
laboration between merSETA, DHET, and industry
to develop and implement a certificate programme
specifically for reskilling existing workers and mit-
igating potential job loss. This report potentially
complements the White Paper intervention through
a more delicate analysis of  skills interventions for
areas of  employment growth and through a more

specific learning pathway analysis.White Paper in-
tervention through a more delicate analysis of  skills 
interventions for areas of  employment growth and 
through a more specific learning pathway analysis. 

• The shifting skills required to work in the automotive
industry derive partly from hybridising occupations
in production processes. This is not mirrored by a
hybridisation of  curricula at TVET or higher edu-
cation level, where increased collaboration across
faculties or departments is required.

• This study’s major focus has been identifying inter-
ventions to support learners entering emerging job
opportunities. The above analysis suggests that al-
most all current employees will require significant
skills development to learn the new knowledge and
skills to produce or service EVs. The only available
interventions currently are informal or non-formal
courses delivered in-house and Continuous Profes-
sional Development programmes. Outside of  the
micro-credentialing approach, there is no coherent
sectoral strategy to provide long-range learning and
career path planning.

• The education and training pipeline for (all catego-
ries of) engineering technicians is producing ade-
quate numbers of  graduates. However, work expe-
rience opportunities are in short supply to bridge
graduates through candidacy to professional reg-
istration. Funding is inadequate, and there are not
enough mentors.

• The education and training pipeline for the trades
cluster (exemplified by automotive mechanics) is
still not producing enough graduates. Moreover,
the qualifications and courses do not yet reflect the
shifting knowledge and skills sets for EVs. Curric-
ulum planning for TVETs will need to balance the
short-term market (which remains focused on ICE)
with the transition to EVs.

• The significant number of  (unqualified) mechanics
operating in the informal sector provides opportu-
nities for RPL and top-up training. However, the
demand for this will likely depend on incentivising
their businesses to formalise. Also, these mechanics
are currently exclusively focused on ICE, and inter-
ventions to equip them with an understanding of
EVs will also be needed. Interventions proposed for
various categories of  engineering technicians are:

• The automotive industry should engage ECSA on
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• automotive-specific standards for industrial engi-
neering technicians and technologists

• Funding for candidate support should be increased
across relevant SETAs

• Automotive companies should be encouraged to
apply for ECSA accreditation to provide candidate
support programmes. This may also require recruit-
ing retired industrial engineers to provide mentoring.

• Providers delivering foundational industrial engi-
neering technician training that does not meet in-
dustry standards should not be accredited until they
can.

• Provide financial support to discipline-focused vol-
untary associations to promote their respective dis-
ciplines effectively and increase the enrolment of
students in fields such as industrial engineering, me-
chanical engineering, and software engineering.

• Recruit discipline-specific retired engineers or inter-
nationally recruit experienced engineers to serve as
mentors

• Funding to enable discipline-specific voluntary as-
sociations to incentivise retirees to act as external
mentors to engineering technician candidates.

• Assign funding to the development and the roll-out
of various short courses at the postgraduate level
that are aligned to the common skills gaps.

• Assign funding towards a coordinated approach towards
the realignment of the technical undergraduate courses
to address specific skills shortages in the broader field of
engineering technicians. Often, these overlap with oth-
er engineering disciplines, catering for industry-specific
solutions.

• Subsidise the salaries of academics in scarce skill
disciplines across all schools of engineering to en-
sure greater parity in remuneration between aca-
demia and industry. The shortage in academic staff
currently spans more than two generations.

• Reconsider the policy dictating that the funding of
engineering schools is linked to graduation numbers.
Schools are encouraged to lower entry criteria, with
subsequent increases in enrolments and drop-outs

before graduation. This puts tremendous strain on 
both lecturers and facilities.

Interventions proposed for the trades clustered under 
the automotive mechanic family of  occupations are:

• Current training levels for automotive mechanics
should be sustained and expanded

• Current interventions (such as employer/provider
partnerships) should be expanded

• Current efforts to transition TVET curricula and
capacity toward emergent EV technologies (e.g.
through AIDC) should also be expanded

• Indlela capacity to conduct trade tests for EV me-
chanics/technicians should perhaps be evaluated

• The scope and effectiveness of  generic qualifica-
tions and micro-credentialing should be tracked
and reviewed more regularly than QCTO processes
for qualification review

• RPL and top-up training should be explored as
interventions to build the capacity of  informal
sector workshops to participate in the transition or
address the shortfall in graduation rates.

Across both occupational clusters, increased collabora-
tion across faculties or departments should be explored 
(perhaps informed by a baseline study) to mirror the hy-
bridisation of  occupations in production processes. 
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5.2 Mapping of  qualifications and initial occupation 
progression pathways - Wind, Solar PV and Battery 
Storage 

IRENA (2022) predicts the global renewable energy mar-
ket will reach between 5.4TW and 10.8TW by 2030, off  
a base of  700 GW in 2022. In South Africa, renewable 
energy technologies are similarly on a significant growth 
trajectory in line with the dual challenges of  achieving 
energy security and simultaneously decarbonising the en-
ergy sector. The draft South African Renewable Energy 
Masterplan (SAREM) 2035 provides the industrial policy 
lens for realising the growth potential of  the wind, solar 
PV, and battery storage value chain. 

While SAREM has not explicitly set targets for employ-
ment creation, it outlines catalytic interventions with 

four pillars, including actively driving demand for renew-
able energy in local value and supply chains, focusing on 
SMMEs, and then fostering inclusive development and 
building capabilities to respond to this demand. The lat-
ter involves mapping and building skills, activating skills 
through on-the-job training and creating conditions for 
commercialising new innovations. While the focus of  
SAREM is on the localisation and industrialisation of  
the value chain, the projected demand for renewable en-
ergy technologies has a knock-on effect on downstream 
installation, operations, maintenance and decommission-
ing/recycling. The latter is a key area of  focus regarding 
the potential for inclusive employment creation.

VISION

Industrialisation of  the renewable energy value chain to 
enable inclusive participation in the energy transition, serving 

the needs of  society, and contributing to economic revival.

• Grow the economy by fostering the rollout of  renewable energy and battery storage projects
• Grow the industrial capacity in the renewable energy and battery storage value chain

• Create and sustain decent employment across the value chain
• Build the capabilities needed for the industry

• Build a transformed industry throughout the value chain
• Contribute to a just energy transition

Key objectives by 2030

Supporting demand:

• Market certainty
• System readiness

Fostering
 inclusive development

•Transformation
•New entrants
•Just transition

Building the 
capabilities:

•Skills & technology
development

Driving industrial 
development
•Localisation

•Input materials
•Trade promotion

Figure 10: SA Renewable Energy Masterplan
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SAREM 2035 indicates that localising 70% of  compo-
nents and 90% of  balance of  plant (BoP) and opera-
tions and maintenance (O&M) in the solar PV and wind 
value chains, combined with battery storage, can create 
36,500 new direct jobs by 2030. For solar and wind proj-
ects, blue-collar or mid-level technical skills play a role in 
manufacturing, installation, operations and maintenance. 
Skilled technicians, such as high voltage electricians, 
welders, solar PV installers, and wind turbine service 
technicians, will be the most sought-after mid-level skills 
(GreenCape, 2022). 

SAREM 2035 indicates that companies in the renew-
able energy and battery storage value chains face several 
skills challenges and see the lack of  skills and the skills 

mismatch as a primary constraint for industrial develop-
ment. This is rooted in the disconnect between occupa-
tional demand and the scope and quality of  skills supply 
from the various Post-school Education and Training 
institutions. 

5.2.1 Description of  the Solar PV, Wind and Battery 
value chains as a context for pathways

The solar PV, wind and battery energy storage value 
chains are described in high level terms in the tables be-
low (excluding raw materials):

Table 18: Solar PV Value Chain

Main Materials Main Compo-
nents 

Assembly Installation Operations and 
Maintenance

Decommissioning and End-
Of-Life 

Glass, Silver 
Paste, Synthetic 
Polymers, Con-
crete, Steel 

PV Module 
components

PV Mounting 
and Training 
components

Cabling com-
ponents

Inverter com-
ponents

PV Modules

PV Mounting 
and Tracking

Cabling

 Inverter

Utility and 
large-scale

Civil Balance 
of  Plant

Electrical Bal-
ance of  Plant

Small-Scale 
Embedded 
Generation 

Parts Repair

Parts Replacements

Grid Control and 
Monitoring

Repair

Reuse

Recycle

Safe Disposal

Table 19: Wind Energy Value Chain

Main Mate-

rials

Main Compo-

nents

Assembly Installation Operations 

and Mainte-

nance

Decommis-

sioning and 

End-Of-Life 
Permanent 
Magnets, 
Synthetic Poly-
mers, 

Glass/ Car-
bon/ Compos-
ites, Concrete, 
Steel

Nacelle Com-
ponents

Rotor Compo-
nents

Cabling Com-
ponents

Tower Compo-
nents

Nacelle

Rotor

Cabling 

Tower

Wind Turbine

Civil Balance 
of  Plant

Electrical Bal-
ance of  Plant

Lubricants

Parts repair

Parts Replace-
ment

Grid Control 
and Monitoring

Repair

Reuse

Recycle

Safe Disposal
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Precursor Material Component 
and Cell Manu-
facturing

Battery Assem-
bly

End Market Battery Reuse and 
Recycling

Aluminium Foil, 
NMC Powder, LFP 
Powder, Lithium 
Powder, Coated 
Graphite, Copper 
Ore

Cathode

Electrolyte

Anode

Separator

LIB Cell

Modules, Casings 
and Cooling

BMS and BIS

EVs

BSS

Consumer Elec-
tronics 

Remanufacturing

Discharge and Disas-
semble

Back mass recycling

Table 20: Battery Storage Value Chain

While the decarbonisation of  the energy sector and the 
inevitable decommissioning of  power stations will cre-
ate significant demand for renewable energy and battery 
storage over the medium term, the increased need for 
energy security is a key driver of  demand for renewable 
energy in the short term. Cost reductions, diverse financ-
ing mech anisms, an enabling regulatory framework, and 
financial incentives such as the Section 12BA tax deduc-
tions have all contributed to this rising demand. 

While private demand for wind energy is picking up, the 
big spike in wind farms connecting to the grid will like-
ly be from 2025, with manufacturing processes kicking 
in 1-2 years before the wind farm is commissioned and 
connected to the grid (B&M Analysts, 2023).

Demand for solar power is projected to increase sub-
stantially to 34GW (off  an 8GW base in 2023) in the 
2023-2026 period and then remain between 30GW and 
40GW between 2026 and 2038. Due to the current en-
ergy crisis, newly installed capacity is likely to peak at 
11GW in 2025 and decline to 1.7GW by 2030 (Reddy & 
Radmore, 2024).

Installed battery capacity is projected to grow aggres-
sively off  a low base of  1.6GWh until 2030, driven by 
private demand due to the grid’s instability, and will level 
out around 0.3-0.4GWh after that.

Each of  these value chains faces challenges in localising 
upstream manufacturing. The wind energy industry suf-
fers from inconsistent market demand and implementa-
tion delays, resulting in muted investment interest. Solar 
PV has been subjected to high numbers of  unregulated 
and inexpensive imports, creating a market price that is 
not conducive to localised production. There are diffi-

culties in localising high-value battery storage compo-
nents protected by intellectual property owned by for-
eign companies. However, there are components across 
all three value chains that have the potential for localisa-
tion within the SAREM timeframe.

While SAREM does not address downstream economic 
opportunities, given the projected demand for renewable 
energy, there are significant market opportunities in the 
short—to medium-term deployment of  the technology, 
with increasing opportunities in operations and mainte-
nance and decommissioning/recycling over time.

5.2.2 Institutional architecture for renewable energy

Being a nascent sector, there are weaknesses in compli-
ance, regulation and mechanisms for monitoring quality 
across renewable energy value chains, particularly in the 
energy transition and sustainability context. In Solar PV, 
there are concerns about the quality of  the components 
being imported and how Solar PV systems are installed. 
The pathway stories speak specifically to issues around 
skills, which invariably impact the quality of  installa-
tions. The absence of  clear regulations and standards for 
Solar PV / Battery Storage has resulted in defects and 
poor-quality installations. This has had a knock-on effect 
for the insurance industry, which has begun to drive a 
process to address this in terms of  minimum standards. 
An effective regulatory framework and institutional 
structure is needed to move the sector towards improved 
standards and quality. 

A shift to a stronger regulatory environment would have 
important implications, not only for quality of  products 
and installations, but of  more relevance here to the qual-
ity of  skills. In the absence of  regulation, there is limited 
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incentive for businesses to invest in formal skilling of 
their workforce. As indicated below, much work has al-
ready been undertaken and there is continued work to 
develop recognized programmes and qualifications for 
these technologies. Forcing companies to adhere to an 
accepted set of quality standards would influence de-
mand for these products in the market and encourage 
companies to upgrade and formalize the capacity of 
their workforce. The role of  industry associations, such 
as SAWEA and SAPVIA in promoting quality across the 
value chain and supporting companies to meet the re-
quired standards will be crucial to this process. These 
industry associations then also play a critical role in fa-
cilitating access to programmes that can support this 
process as well as informing gaps in the skilling system 
that need to be addressed for this purpose, be it from a 
curriculum or institutional perspective.

5.2.3 Labour market trends and issues influencing 
occupational learning pathways 

There is a dearth of  available labour market data in re-
newable energy value chains. The analysis below draws 
some assumptions based on international literature and 
available local labour market data, combined with snap-
shot interviews conducted with a convenience sample of 
wind and solar industry employers.

a) Growth demand

The growth in demand for jobs in renewable energy 
industries depends on the path South Africa adopts on 
its decarbonisation journey to 2050. IRENA (2023) es-
timates that jobs in the renewable energy sector will in-
crease from around 23,900 in 2023 to 83,700 by 2030 
and 128,400 by 2050 under the Present Energy Scenario 
(1.5ᵒC-2ᵒC) (IRENA, 2023). Under the 1.5ᵒC scenario, it 
is estimated that 500,000 jobs could be created by 2050, 
with around half  of  these in solar technologies, partic-
ularly Solar PV and concentrated solar power (CSP). In 
this scenario, IRENA predicts that wind energy would 
create 21,000 jobs.

However, the Global Wind Energy Council (2022) es-
timates that the installation of  1 GW of  onshore wind 
capacity could, on average, create 130,000 jobs in devel-
opment, construction and installation over a five-year 
period and 12,000 jobs annually during a 25-year oper-

ations and maintenance phase (IRENA & ILO, 2023). 
Based on projections of  wind generation in South Africa 
reaching 16GW by 2030 (off  a base of  3-4GW) and up 
to 23GW by 2040-45 (B&M Analysts, 2023), there are 
both opportunities for employment creation and pres-
sure to ensure there is the necessary skills base to realise 
this opportunity.

Based on trends in the EU, the bulk of  employment is 
in deploying the technology for the solar PV industry. 
While there is a growth of  jobs in the EU solar indus-
try, 80% of  the 465,600 jobs are in the deployment of  
the technology, while manufacturing accounts for 44,200 
people, operations and maintenance accounts for 40,000 
and recycling accounts for 14,000 jobs (SolarPower Eu-
rope, 2022). As the peak of  demand for new deployment 
is reached, demand for operations/maintenance and re-
cycling skills may increase. 

However, opportunities also manifest in the area of  mi-
crogrids, which have the potential for significant accel-
eration as a means to increase energy access in devel-
oping countries. Findings from a Kenya study suggest 
that powering 1.1million houses through microgrids can 
create around 35,000 temporary jobs in the preparatory 
and construction phases and 10,000 permanent jobs in 
operations and maintenance (IRENA & ILO, 2023).

The installed capacity for battery storage grew from 500 
MWh to 1.2 GWh in 2023, representing a market value of  
R9 billion, and is expected to reach 6.5 GWh and a mar-
ket value of  R32.5 billion by 2030 (Reddy & Radmore, 
2024). Battery storage will somewhat track the demand 
for solar PV and other technologies. The scope of  em-
ployment creation will depend on the level of  upstream 
localisation for the production of  lithium-ion batteries 
(LIBs) and vanadium redox flow batteries (VRFBs) , al-
though the indications are that such localisation will be 
limited to downstream LIB assembly and manufacturing 
of  modules, casings, and cooling components and bat-
tery management systems (B&M Analysts, 2023). Down-
stream, the scope of  recycling and re-using batteries will 
be an increasing issue, but it is unlikely that local capacity 
will be established for this by 2030. 

However, battery storage is an integral part of  solar PV 
installations, so increasing demand for installation will 
invariably increase demand for battery storage.
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b) Institutional barriers to demand creation

Realising the renewable energy and battery storage in-
dustry’s potential to create employment will depend on 
the extent to which market conditions are conducive to 
demand growth and whether the skills system is suffi-
ciently agile to support the opportunities created by this 
market growth.

Growth in solar PV demand is undermined by limited 
capacity among engineering procurement construction 
(EPC) companies, resulting in too few companies that 
can service the demand, particularly for larger instal-
lations. The limitation in capacity is likely to be more 
pronounced outside of  the metropolitan centres and in 
the informal economy. There is also a lack of  regulatory 
mechanisms to ensure EPC companies meet quality and 
safety requirements. Finally, growth in demand depends 
on the availability of  financing instruments, insurance, 
and grid integration within municipalities and Eskom. 
Providing holistic and integrated support to enterprises 
in these various areas could be an important means of  
supporting market growth.

Although there is increasing demand for Lithium-Ion 
batteries, growth in the market is undermined by the low 
availability of  skills to support the design and installation 
of  new battery systems. This situation is worsened by 
weaknesses in the regulatory environment, which ham-
pers safety, as well as delays in imports arriving from 
China. 

c) Ensuring transformational and inclusive access to economic op-
portunities
Regardless of  the extent of  market development up-
stream, unlocking inclusive opportunities in installation, 
operations and maintenance, and end-of-life/recycling 
will require active interventions into upskilling, quali-
fying, and formalising individuals and small businesses, 
particularly those in township communities and linking 
them to emerging and/or established value chains and 
supply chains. 
As indicated in the occupational mapping below, the 
electrical trade dominates wind and solar PV installation, 
operations and maintenance, although other construc-
tion-related trades will feature strongly in installing both 
wind farms and utility-scale solar PV facilities. The scope 
of  transformational challenges is best understood in the 

context of  the large proportion of  electricians who are 
informal and single-person (own account) operators. An 
analysis of  the electrical contractors’ industry in 2017 by 
TIPS found that 82% of  the 44,285 reported electrical 
businesses were informal, and 69% were own account 
workers (GIZ/SD4GE, 2019). 

The study highlighted the skills and challenges faced 
by the industry. A survey of  a sample of  formal elec-
trical business owners for this study highlighted the 
importance of  on-the-job training and the desire for 
more skilled and knowledgeable staff; both are a signifi-
cant challenge in informal and own account businesses, 
which are not conducive to good quality training. The 
2023 Q4 QLFS data indicates that of  the 212,000 people 
working in the electrical industry, 20% are own-account 
workers and 73% work for someone for pay. Only 7% 
report working for an employer. The implication is that 
a relatively small number of  workplace learning environ-
ments are available. 
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Figure 11: Main work context of workers in the electrical industry

Source: StatsSA, QLFS 2023 (Q4)

Figure 12: Highest education level of electrical workers

Source: StatsSA, QLFS 2023 (Q4)
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Furthermore, according to the National Bargaining 
Council for the Electrical Industry (NBCEI), almost 
half  of  the people working in the electrical industry in 
2019 were categorised as ‘Electrical Assistants’, which is 
an entry-level graded worker who is unlikely to access 
a learning pathway to being an electrician. Therefore, 
there are large numbers of  workers in the electrical in-
dustry who have no recognised qualifications. Only 12% 
of  those in the industry are registered electricians and 
above. 33% of  workers are on a learning pathway to-
wards the electrical trade, either through the apprentice-
ship route or the Elconop route (an employer-driven 
training route unique to the electrical industry), although 
most of  these workers were still at the early stages of  
their learning progression. 

Using the 2023 Q4 QLFS data, an analysis of  people 
working in the electrical industry indicates that 41% of  
workers have completed secondary education (Grade 
12), and 34% have less than Grade 12. Only 23% have 
some form of  tertiary or post-school education (which 
would include an electrical trade qualification).

In summary, the various data sets cited above suggest 
that a significant effort will be needed to grow and ex-
pand the skills base in the electrical industry, which is 
crucial in supporting the development of  the solar, wind 
and battery storage value chains. While the electrical in-
dustry is not the only support industry for these chains, 
it represents a microcosm of  the skills challenges the 
country faces in achieving a JET and guides the planning 
needed to prepare the labour force to participate in the 
transition meaningfully.

d) A focus on mid-level occupations across the Solar and Wind
value chain
For this research, the focus is on mid-level skills/occu-
pations. Some consideration is also given to occupations 
that provide a pathway to these mid-level occupations 
and supervisory roles, which can be progression routes 
for individuals in these roles.

Being relatively nascent industries in the South African 
contexts and many other contexts across the globe, the 
full set of  occupations that make up these value chains 
is still being developed. However, many existing occupa-
tions have relevance and applicability for the three value 
chains. At the upstream level, the key challenge will be 

adapting the current skills and qualifications to meet the 
emerging and evolving technologies in the manufactur-
ing and assembly parts of  the value chain. In installation, 
operations and maintenance, there is scope for growth 
in labour-intensive occupations, particularly during the 
large-scale roll-out of  solar and wind farms.

In their engagements with industry stakeholders, B&M 
(2023) found that finding and retaining staff  in SA is 
becoming increasingly challenging, with many opting to 
work overseas. From a localisation point of  view, skilled 
technicians will be critical for manufacturing, mainte-
nance and refurbishment work as component warranties 
and lifespans expire. However, the report does not indi-
cate the quantum of  skills required.

5.2.4 Occupations across the value chains
For the purpose of  this research, the focus is on mid-lev-
el skills/occupations. Some consideration is also given 
to occupations that provide a pathway to these mid-level 
occupations and supervisory roles, which can be pro-
gression routes for individuals in these roles.

The tables below identify 33 mid-level occupations 
across the three value chains. Being relatively nascent 
industries in the South African contexts and many oth-
er contexts across the globe, the full set of  occupations 
that make up these value chains is still being developed. 
However, many existing occupations have relevance and 
applicability for the three value chains.

Few current jobs are at risk; some new occupations are 
emerging, and many are “in transition”. Many emerging 
occupations are found in the installation, operations, 
maintenance and end-of-life/recycling components of  
the solar PV and wind energy value chains. Occupations 
in transition depend on the extent to which upstream 
localisation of  processing of  minerals and manufactur-
ing of  components for the three value chains occurs, as 
imagined in the SAREM 2035. However, the nature of  
these transitions will require marginal reskilling in the 
workplace. However, the skills sets associated with these 
emerging technologies will need to be clearly defined 
so that the skills gaps can be better understood and the 
provisioning for these skills gaps can be addressed. Such 
skills gaps could be addressed through shorter skills pro-
grammes, particularly for the new products being intro-
duced.
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Emerging occupations are a major focus of  employment 
growth, as indicated in the growth in demand analysis 
above. While there are new qualifications and learning 
pathways in place for solar PV and wind turbine tech-
nicians, the quantum of  these occupations is yet to be 
established. Existing qualified tradespersons, particularly 
but not exclusively in the electrical field, can be upskilled 
for these roles.

In their engagements with industry stakeholders, B&M 
(2023) found that it is becoming increasingly challenging 
to find and retain staff  in SA, with many opting to go 
work overseas. From a localisation point of  view, skilled 
technicians will be critical for manufacturing, mainte-
nance and refurbishment work as component warranties 
and lifespans expire. However, the report does not pro-
vide any indications of  the quantum of  skills required.

Solar PV

The manufacturing and assembly of  Solar PV compo-
nents requires a range of  transitioning occupations which 
are core to production/assembly processes, including:

1. Mechatronics Technicians
2. Electricians
3. Welders
4. Glaziers
5. Toolmakers
6. Production Operators / Assembler
7. Production Process Controller

Occupations 1-5 are all registered trades and have 3-4 
year qualifications registered with QCTO. Occupations 
6-7 are recognised through the completion of  1-year
qualification at Levels 3 and 4 respectively.

In the area of  Installation, Operations and Maintenance, 
the OFO offers 3 emerging occupations in the Solar PV 
industry:

1. Concentrated Solar Power (CSP) Plant Process
Controller (OFO Code 2021-313106) –

2. Solar Photovoltaic Service Technician (OFO
Code 2021-313108)

3. Solar Installer (OFO Code: 2021-642602

The registered qualifications for the Solar PV Techni-
cians differentiates between a Technician for a PV farm 
technician (PV farm servicing), and a Standalone Tech-
nician, which incorporates roof-top and other off  grid 
solar installations.

In addition, the MerSETA has also registered a part-qual-
ification for a Solar Photovoltaic Standalone System 
Mounter at NQF Level 4 which offers progression to 
the Solar Photovoltaic Serve Technician at NQF Level 5.

A Standalone Solar PV installation business will typi-
cally have a Solar PV Technician/Installer and a team 
of  PV System Mounters as well as Electrical Assistants 

3(OFO 2021-862918). The latter provide support to the 
Electrician in the equipment room where the cables are 
brought from the panels and connected to batteries and 
the live circuits.

However, a survey of  the solar industry in North Amer-
ica by the North American Board of  Certified Energy 
Practitioners (NABCEP) found that installers are in-
creasingly offering services beyond just solar panel instal-
lation, including emerging occupations such as Energy 
storage installation, EV charger installation, Electrician 
services, and roofing work with a specialisation in So-
lar PV installations (a transitioning occupation to ensure 
roofs are safe to hold PV installations) (SolarReviews, 
2023). This implies that Solar PV companies will require 
access to a broader range of  specialised Electrical skills 
and potentially a Carpenter and Roofer. Electricians can 
transition into EV charger and Energy (Battery) Storage 
installations.

In addition, there are emerging challenges around how 
Solar PV installations integrate with other technology in-
stallations in existing buildings, such as security systems, 
CCTV, smart appliances etc. The integration of  these 
various technologies requires a sound understanding of  
systems integration to avoid conflicts and overload. Ad-
vanced skills in systems integration can be added to the 
solar technician qualification.

3 These electrical assistants should be differentiated from those reported by the NBCEI, as these are more likely to have formally 
recognized skills aligned to a part-qualification or skills programme.
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Utility-scale Solar PV Installation requires a construction 
team, including construction operators. In addition, the 
floating solar farms are potentially on an expansion tra-
jectory, there is no specific training specific for this but 
the pontoons will require specific product training.

3The O-NET provides for a Solar Energy Installation 
Manager, which is a first-line supervisor of  construc-
tion workers. The South African equivalent of  this role 
would probably be a Supervisor of  Construction Pro-
cesses which is not currently an occupation on the OFO 
but is a Level 4 qualification, with a variety of  elective/
specialisms including General Structures Construction, 
Concreting, Concrete Reinforcing, Access Scaffolding 
and formwork etc. This role could transition to a Solar 
Energy Installation Supervisor role, especially for larg-
er installations. Electricians also play an important role 
in maintaining Solar PV installations (both stand-alone 
and farms), in terms of  regularly inspecting and main-
taining electrical components, including checking wiring 
connections, inverters, transformers, and monitoring 
systems, and ensuring that all connections are secure and 
functioning properly.

The work of  the Solar PV Technician in the maintenance 
of  the Solar PV installation is complemented by the work 
of  Energy Efficiency Technician (Energy Auditors) 
(OFO 2021-311303) and Energy Performance Certifi-
cate Practitioners, which are emerging occupations, who 
audit, analyse and report on the energy performance of  
a building, particularly in the public, commercial and in-
dustrial property sectors. The EPC is a top-up for a qual-
ified artisan or graduate for an engineering qualification 
at a TVET institution.

Up to 96% of  a solar panel can be recycled, with the 
most complex task being the separation of  the silicon 
wafers from the glass protective layer. With a lifespan of  
25-30 years, the immediate demand for recycling will be
low but will ramp up in line with the large-scale roll-out
of  the solar PV installations, lending itself  to large-scale
employment creation in the medium-term. This will de-
pend on the development of  localised e-waste recycling
businesses and value chains.

For the electronic components of  the PV Panel, a quali-
fied E-Waste Operations Controller oversees sustainable 
processes and practices to fulfil the entire recycling chain 
from collection, repurposing and beneficiation of  suit-

able parts and components in accordance with circular 
economy-based pollution prevention and resource con-
servation principles. The Waste Electrical and Electron-
ic Equipment (WEEE) Manual Dismantler (Materials 
Recycler, OFO Code: 2021-524901) tests, assesses, dis-
mantles and depollutes ICT equipment, large and small 
household appliances (excluding temperature exchange) 
and consumer and entertainment electronic equipment. 
Both of  these are emerging occupations with distinct 
learning pathways.

Wind Energy

The manufacturing and assembly of  Wind Energy com-
ponents requires a range of  transitioning occupations 
which are core to production/assembly processes, in-
cluding:

1. Mechatronics Technicians
2. Electricians
3. Welders
4. Toolmakers
5. Machinist
6. Production Operators / Assembler

7. Production Process Controller

Occupations 1-3 are all registered trades with 3–4-year 
qualifications registered with QCTO. 

Occupations 6-7 are recognised through the completion 
of  a one-year qualification at Levels 3 and 4, respectively.

In the area of  Installation, Operations and Maintenance, 
the OFO offers 3 occupations in the wind energy indus-
try:

1. Wind Turbine Power Plant Process Controller (OFO
Code 2021-313105)

2. Wind Turbine Service Technician (OFO Code 2021-
313110)

There are a range of  complementary plant process con-
troller occupations in hydro, gas, and fossil fuels. As 
such, while there is no specific qualification yet for the 
Wind Turbine Plant Process Controller, there is clear ar-
ticulation/transitioning from these other occupations.

The wind turbine service technician is an emerging oc-
cupation requiring a based trade qualification in electrics, 
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fitting and turning millwright, or mechatronics. The in-
stallation of  a Wind Turbine, be it onshore or offshore, 
requires a construction team, which will invariably in-
clude:

1. Rigger / Assistant Rigger
2. Electrician
3. Welder
4. Fitter
5. Construction Supervisor
6. Construction Plant Operator
7. Machine Operator and Assembler

The first four are registered trades. Similar to the solar 
energy installation manager, the supervision of  con-
struction processes qualification has relevance—it is not 
currently an occupation on the OFO but is a Level 4 
qualification, with a variety of  electives/specialisms, in-
cluding general structures construction, concrete, con-
crete reinforcing, access scaffolding, and formwork. this 
role could transition to a wind energy installation man-
ager role.

Wind farm operations and maintenance require a wind 
service turbine technician and an electrician, who are 
supported by a power plant (wind farm) operator. 

Wind turbines have the potential to be fully recyclable. 
While blades have not been recyclable at scale to date, 
various smaller-scale innovations are in place to recycle 
blades, and the first fully recyclable blades are in devel-
opment. There are also drives to make wind turbines ful-
ly recyclable over the next two decades.

Wind Turbines have a lifespan of  around 20 years, and it 
is estimated that there will be 2 million tonnes of  wind 
turbine waste by 2050.

For the electronic components of  the PV Panel, a qual-
ified E-waste operations controller oversees sustainable 
processes and practices to fulfil the entire recycling chain 
from collection, repurposing and beneficiation of  suit-
able parts and components in accordance with circular 
economy-based pollution prevention and resource con-
servation principles. The Waste Electrical and Electron-
ic Equipment (WEEE) Manual Dismantler (Materials 
Recycler, OFO Code: 2021-524901) tests, assesses, dis-
mantles and depollutes ICT equipment, large and small 
household appliances (excluding temperature exchange) 
and consumer and entertainment electronic equipment.

Battery Storage

There are no occupations registered on the OFO or 
O-NET for battery manufacturing. There is a qualifi-
cation registered on the OFQUAL in the UK for bat-
tery manufacturing technicians, which is potentially an
emerging occupation and involves individuals who pre-
pare for and conduct processes in one stage of cell or
battery manufacture, with four areas of specialisation
across the battery production process:

● Electrode technician
● Cell assembly technician
● Ageing, formation and testing technician
● Module and pack technician

B&M (2023) identified the most feasible opportunities 
for localisation in the LIB battery assembly and manufac-
turing modules, casings, and cooling components. This is 
due to the existing capacity and capabilities, and the sec-
tor is considered competitive. The authors estimate that 
LIB casings, modules, and cooling components will rep-
resent around 30% of  the total value within the LIB as-
sembly storage sector by 2030. The manufacturing base 
has sufficient excess capacity to respond to this demand, 
which could create close to 3,000 direct jobs.

However, there is little scope for localisation of  cell pro-
duction linked to mineral beneficiation. This implies that 
the bulk of  employment will most likely be in battery 
assembly rather than battery production.

Opportunities in battery recycling to create new batteries 
or other products will ramp up after 2030 as batteries 
reach the end of  their initial life.
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Solar PV · Mechatronics
Technicians

· Electricians
· Welders
· Glaziers
· Toolmakers
· Production Oper-

ators / Assembler
· Production Pro-

cess Controller

· Solar PV Techni-
cian

· Solar PV Installer
· Solar PV Mounter
· Electrician
· Electrical Assis-

tant
· Energy (Battery)

Storage Installer
· Construction

Supervisor
· Construction

Plant Operator
· Crane Operator
· Roofer
· Carpenter

· Solar PV Techni-
cian

· Electrician

· Energy Efficien-
cy Technician
(Energy Audit
Technician)

· Energy Perfor-
mance Certificate
Practitioner

· E-Waste Operations Controller

· Waste Electrical and Electronic Equip-
ment (WEEE) Manual Dismantler

Table 22: Wind Energy Occupations

Manufacturing / 
Assembly

Installation Operations and 
Maintenance

Decommissioning and End-Of-
Life 

Wind · Mechatronics
Technicians

· Electrician
· Welders
· Toolmakers
· Machinist
· Production

Operators /
Assembler

· Production Pro-
cess Controller

· Wind Turbine
Technician

· Rigger / Assistant
Rigger

· Electrician
· Welder
· Fitter
· Construction

Supervisor
· Construction

Plant Operator
· Machine Opera-

tor and Assem-
bler

· Crane Operator

· Wind Turbine
Technician

· Electrician
· Plant Operator

· E-Waste Operations Con-
troller

· Waste Electrical and Elec-
tronic Equipment (WEEE)
Manual Dismantler

· Metalworker/Fabricator

Table 21: Solar PV Occupations

Manufacturing / 
Assembly

Installation Operations and 
Maintenance

Decommissioning and End-Of-Life 
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Battery · Process Operators

· Process Technicians

· Battery manufacturing
technicians

· Electricians

· Fitters

· Electrical Instrumentation
Technician.

· Battery Assembly
Technicians

· Battery Assembly
Technician

· Process Operators

· Process Technicians

Table 23: Battery Storage Occupations
Refinement and 
Processing

Component and Cell 
Manufacturing

Battery Assembly Battery Reuse and 
Recycling

5.2.5 Priority Occupations
The projected growth trends in Solar, Wind and Battery 
storage suggests:

• There will be increased demand for employment
in installation as these technologies are deployed
on a scaled-up basis into the market, including
solar installers, mounters, electricians, and electri-
cal assistants, as well as construction-related jobs
for larger installations.

• Therefore, employment growth for site supervi-
sors, technicians, and electricians is also likely in
the operations and maintenance of  such facilities
to optimally extend their life.

• To ensure inclusive access to opportunities
emerging from this ramped-up deployment, the
increased development of  formal electrical and
other relevant trade skills through upskilling and
recognition of  prior learning, as well as formal
training of  electrical assistants that are aligned
to the electrical trade, is critical as a basis for
increasing the number of  qualified electricians/
electrical assistants that can access opportunities
as these new technologies are deployed.

• Employment growth in the manufacturing and
assembly of  solar, wind, or battery technology
will depend on local market trends and the extent
to which upstream localisation can be realised.
This growth is inclusive. Much of  this will in-
volve retraining existing artisans, operators, and
assemblers or on-the-job training of  new artisans,
operators, and assemblers through apprentice-
ships and skills programmes.

• Employment growth will occur in the waste

economy as PV panels, wind turbines, and bat-
teries reach their end of  life or become viable 
for recycling. E-waste recyclers will be important 
occupations in the next few years.

The priority occupations are thus focused in the short 
term on those needed to lay the foundation for deploy-
ing the technologies into the market. The quantum of  
the skills needed and the localities in which they will be 
in demand will require deeper analysis and proactive 
tracking over time. In the medium- to long-term, a more 
detailed analysis of  skilling and reskilling will be need-
ed to assess what emerging industrial role-players in the 
upstream manufacturing and assembly of  the technolo-
gies will require. This could inform the development of  
specialised curricula for retraining or training of  artisans, 
operators and assemblers.
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Table 24:  Priority occupations in renewables and battery storage
Priority Occupations
1 Wind Energy Electricians, Riggers, Wind Turbine Technicians
2 Solar PV Electricians, Electrical Assistants, Energy Installers, PV Mounters, PV Technicians
3 Battery Storage Electricians, Battery Assembly Technicians

5.2.6 Change drivers impacting on employment and 
skills in the value chain

The shift to renewable energy represents South Afri-
ca’s best chance to resolve its energy crisis and become 
competitive in a global economy increasingly defined by 
green market conditions. This aligns with the country’s 
commitment and contribution to reducing global carbon 
emissions. The unlocking of  wind and solar energy as-
sets creates the potential for large-scale job creation and 
mitigating the negative effects of  climate change on job 
losses. In the context of  South Africa’s high levels of  
inequality, poverty and unemployment, the net-zero car-
bon transition must be “just” so that communities and 
workers impacted by the transition are not left behind. 

It is estimated that the large-scale deployment of  renew-
able energy would enable an almost 60% reduction in 
South Africa’s emissions, with renewables  becoming the 
main source of  energy across all sectors (NBI, 2022). If  
South Africa is able to localise key elements of  the re-
newable energy value chain, a renewable-dominant pow-
er system can create 2.4 million net positive jobs by 2050. 
The inevitable energy transition and the ramping up of  
renewable energy are critical drivers for investing in 
skills. The transition provides the opportunity to address 
some fundamental issues undermining inclusive growth 
in the South African economy, including the growth of  
SMMEs and better planning and implementation around 
demand-led skilling.

Adopting decarbonisation-oriented production and 
developing products that contribute to broader decar-
bonisation will impact the production processes and the 
skills needed for the new technologies introduced along 
the valuechains. To ensure the workforce is sufficiently 
skilled and that marginalised communities are not fur-
ther excluded from industrialisation and localisation, the 
focus of  the TVET and skills system must be on ensur-
ing widespread access to relevant green skills and learn-
ing pathways.

The priority occupations outlined above refer to those 

that larger companies employ through wage employ-
ment as well as those that operate their own business and 
require formal upskilling for themselves as well as their 
workforce, complemented by enterprise development 
support. Beyond the formal sector workforce, opening 
the three value chains through increased investment in 
localisation should be matched with investment in devel-
oping artisanal SMEs to enable optimal access to emerg-
ing opportunities. As such, the TVET and skills systems 
need to deliberately respond to not only the demand of  
the larger companies in the formal sector in its transi-
tioning process but equally to SMEs. These include those 
in the informal sector/township economy that have the 
potential to grow and increase their market presence in 
these value chains while simultaneously becoming ef-
fective workplaces for the training and employment of  
young people in the identified occupations.

5.2.7 Educational provisioning
As indicated in the table below, a range of  education and 
training providers have emerged in the solar PV industry, 
particularly in Gauteng and Western Cape, in response 
to the already significant uptake and projected uptake 
in solar PV installations over the next few years. There 
are far fewer providers in the wind energy industry, the 
most important being SARETEC in Western Cape, and 
minimal in battery storage. Public TVET Colleges are 
gearing up to qualify solar PV installers, but only a few 
have the necessary infrastructure and capacity to achieve 
accreditation and deliver these programmes. The devel-
opment of  institutional capacity for the delivery of  pro-
grammes linked to jobs within these value chains should 
be done off  the basis of  a careful mapping of  the scale 
of  demand-side opportunities to ensure that the invest-
ment in institutional development is going to result in 
programmes that will contribute to optimal labour mar-
ket transitions. This speaks to the spatial nature of  the 
market for these technologies. Ideally, the development 
of  skills must speak to local demand, which is guided by 
market conditions.
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Table 25: Educational provisioning for renewables and battery storage

Education provider Provincial 
location (HQ)

Solar Wind Storage Course type NQF level Course length

TVET colleges

Ekurhuleni East 
TVET College

Gauteng IRM: Plumb-
ing & Solar 
Water Heat-
ing, Solar PV 
Installer / 
Technician

Short course

Ekurhuleni West 
TVET College

Gauteng Solar PV 
Installer / 
Technician

Short course 10 days

Umfolozi College KwaZulu-Na-
tal

Renewable 
Energy 
Workshop 
Assistant

National 
Certificate 
(Vocational)

NQF levels 
2-4

3 years

Capricorn TVET 
College

Limpopo Solar Energy 
Fundamen-
tals

Short course 3 months

Gert Sibande 
TVET College 
/ RES4Africa / 
EWSETA

Mpumalanga Solar PV 
Installer / 
Technician

Short course

Gert Sibande 
TVET College

Mpumalanga Solar PV 
Installer / 
Technician 
(still in devel-
opment)

National Cer-
tificate

Nkangala TVET 
College / RES4Af-
rica / EWSETA

Mpumalanga Solar PV 
Installer / 
Technician

Short course

False Bay College Western Cape Solar PV 
Technician

Short course

Northlink TVET 
College

Western Cape Solar Ther-
mal Renew-
able Energy 
Technology

West Coast College Western Cape Solar PV 
Technician

Private colleges / other training academies etc

MSC Artisan Acad-
emy

Eastern Cape Design & 
Operation of  
Photovoltaic 
Systems

Short course

MSC Artisan Acad-
emy

Eastern Cape Install & 
Maintain 
PV Rooftop 
Systems

Short course

MSC Artisan Acad-
emy

Eastern Cape Solar Ther-
mal Systems 
Technology

Short course
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MSC Artisan Acad-
emy

Eastern Cape Under-
standing 
Wind 
Energy 
Technology

Short course

SP Wind Eastern Cape Basic Safe-
ty Training

Short course

SP Wind Eastern Cape Basic 
Technical 
Training

Short course

Africa International 
Training Facilities

Gauteng Solar Plumb-
ing Inspector

Short course 1 week

Africa International 
Training Facilities

Gauteng Solar Plumb-
ing Installer

Short course 1 week

Ekurhuleni Artisans 
Skills & Training 
College

Gauteng Solar Power Short course 5 days

Institute for Capaci-
ty Development

Gauteng Funda-
mentals 
of  Wind 
Energy

Short course

Lilovattech Gauteng Beginner & 
Intermediate 
Solar Instal-
lation

Short course

Lilovattech Gauteng Full practical 
training

Short course

Nepoworx Re-
newable Energy 
Institution

Gauteng Solar Pho-
tovoltaic 
Service Tech-
nician

National 
Occupational 
Certificate

NQF level 5

Sinetech Gauteng Solar Design 
& Installation 
Course

Short course

We Train You Gauteng Battery 
Mainte-
nance

Short course 2 days

Africa Skills Private 
College

Western Cape Solar PV 
Service Tech-
nician

Short course

Green Solar Acad-
emy

Western Cape Compliance 
for PV Sys-
tems

Short course 1 day

Green Solar Acad-
emy

Western Cape Financing of  
PV Systems

Short course 1 day

Green Solar Acad-
emy

Western Cape PV Mounter Short course 2 days

Green Solar Acad-
emy

Western Cape PV Sol De-
sign School

Short course

Green Solar Acad-
emy

Western Cape PVA Prep 
Course

Short course 1 day
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Green Solar Acad-
emy

Western Cape Solar 101 Short course 3 days

Green Solar Acad-
emy

Western Cape Solar Power 
Designer for 
Commercial 
PV systems

Short course 3 days

Green Solar Acad-
emy

Western Cape Sunrise (Solar 
PV basics)

Short course 2 days

Green Solar Acad-
emy

Western Cape SuperSolar-
School

Short course 5 days

Industry Training 
Centre

Western Cape GWO 
Blade 
Repair

Short course

Nepoworx Western Cape PV Green-
card

Short course 5 days

Nepoworx Western Cape Solar PV 
Designer 
Software

Short course 2 days

Nepoworx Western Cape Solar PV 
Fundamen-
tals

Short course 2 days

Nepoworx Western Cape Solar PV 
Project Fi-
nance

Short course 2 days

Nepoworx Western Cape Solar PV Sys-
tem Mounter

Short course 2 days

PQRS Solar 
PV Training

Western Cape Commercial 
Solar PV 
Design and 
Installation

Short course

PQRS Solar 
PV Training

Western Cape Solar PV 
Products and 
PV Systems

Short course

PQRS Solar PV 
Training

Western Cape Solar PV 
Exceed

Short course 2 days

PQRS Solar PV 
Training

Western Cape Solar PV 
Excel

Short course 2 days

PQRS Solar PV 
Training

Western Cape Solar PV 
Sales

Short course 1 day

Solar Training Cen-
tre SA

Western Cape SF Food 
& Energy 
(Agri-voltaic) 
Course

Short course 4.5 days

Solar Training Cen-
tre SA

Western Cape SSEG 
Technical 
& Financial 
Course

Short course 5 days

Solar Training Cen-
tre SA

Western Cape STC Install-
ers Course

Short course 5 days
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Terra Firma Solu-
tions

Western Cape Solar PV 
Feasibility 
Assessment

Short course

Terra Firma Solu-
tions

Western Cape Solar PV 
Installation

Short course

Terra Firma Solu-
tions

Western Cape Solar PV Op-
erations and 
Maintenance

Short course

Industry / Sector associations

Electrical Contrac-
tors Association 
(ECA)

Gauteng Solar PV Short course

South African In-
stitute of  Electrical 
Engineers (SAIEE)

Gauteng Anatomy 
of  Wind 
Turbines

Short course 2 days

South African In-
stitute of  Electrical 
Engineers (SAIEE)

Gauteng Photovoltaic 
Solar Systems

Short course 2 days

South African Wind 
Energy Associa-
tion (SAWEA)/ 
EWSETA

Gauteng Wind 
Industry

Internship

Southern African 
Energy Efficien-
cy Confederation 
(SAEEC)

Gauteng Solar PV 
Greencard 
Installer

Short course Certificate 5 days

SETA learning programmes

merSETA Gauteng Hot Wa-
ter System 
Installer 
(Solar Water 
Installer)

National 
Occupational 
Certificate

NQF level 4

merSETA Gauteng Solar Photo-
voltaic Stand-
alone Service 
Technician

Higher Oc-
cupational 
Certificate

NQF level 5

merSETA Gauteng Solar Pho-
tovoltaic 
Standalone 
Systems 
Installer

National 
Occupational 
Certificate

NQF level 4

merSETA Gauteng Solar Pho-
tovoltaic 
Standalone 
Systems 
Mounter

Part Qualifica-
tion

NQF level 4
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merSETA Gauteng Wind 
Turbine 
Service 
Technician

National 
Occupational 
Certificate

NQF level 5

Traditional universities

Nelson Mandela 
University, AMTC

Eastern Cape Wind 
Energy 
Technology 
& Systems

Short course 4 days

University of  Kwa-
Zulu-Natal

KwaZulu-Na-
tal

Mechanical 
Engineering 
(Solar Energy 
Thermody-
namics

Postgraduate

University of  Venda Limpopo Computa-
tional Physics 
for Solar 
Energy Har-
vesting

Masters / PhD

University of  Venda Limpopo Physics: 
Renewable 
Energy

Honours

University of  Venda Limpopo Renewable 
Energy: Solar 
energy

Masters / PhD

North West Uni-
versity

North West Photovoltaic 
Installation 
(Solar PV)

Short course 5 days

North-West Uni-
versity

North West Solar Techni-
cian

Stellenbosch Uni-
versity, CRSE

Western Cape Advanced 
Photovoltaic 
Systems

Short course 5 days

Stellenbosch Uni-
versity, CRSE

Western Cape Energy 
Storage 
Systems

Short course 5 days

Stellenbosch Uni-
versity, CRSE

Western Cape Solar Ther-
mal Energy 
Systems

Short course 5 days

Stellenbosch Uni-
versity, CRSE

Western Cape Wind 
energy

Short course 5 days

University of  the 
Western Cape

Western Cape Energy 
Storage 
& Fluid 
Treatment

Postgraduate

Universities of  Technology
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Tshwane Universi-
ty of  Technology, 
TICE

Gauteng Solar Tech-
nology

Short course 10 weeks

Durban University 
of  Technology, ETS

KwaZulu-Na-
tal

Design, 
Installation & 
Maintenance 
of  a PV 
System

Short course

Durban University 
of  Technology, ETS

KwaZulu-Na-
tal

Installation & 
Maintenance 
of  a Solar 
Water Heater

Short course NQF level 4

Durban University 
of  Technology, ETS

KwaZulu-Na-
tal

Planning 
Large Scale 
Grid-Con-
nected Pho-
tovoltaic

Short course

Durban University 
of  Technology, ETS

KwaZulu-Na-
tal

Small Scale 
Grid-Con-
nected Pho-
tovoltaics

Short course

Durban University 
of  Technology, ETS

KwaZulu-Na-
tal

Solar Pho-
tovoltaic 
Installation

Short course

Durban University 
of  Technology, ETS

KwaZulu-Na-
tal

Solar Photo-
voltaic Fun-
damentals

Short course

Durban University 
of  Technology, ETS

KwaZulu-Na-
tal

Solar Ther-
mal Funda-
mentals

Short course

Durban University 
of  Technology, ETS

KwaZulu-Na-
tal

Wind 
Energy for 
Engineers 
and Tech-
nicians

Short course

Mangosuthu Uni-
versity of  Technol-
ogy

KwaZulu-Na-
tal

Electrical 
Engineering: 
Solar Cells & 
Photovoltaic 
(module)

National Di-
ploma

4 years

Mangosuthu Uni-
versity of  Technol-
ogy

KwaZulu-Na-
tal

Electrical 
Engineer-
ing: Wind 
Tech-
nologies 
(module)

National Di-
ploma

4 years

Cape Peninsula Uni-
versity of  Technol-
ogy, SARETEC

Western Cape Basics of  
Solar PV 
Systems

Short course 2 days
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Cape Peninsula Uni-
versity of  Technol-
ogy, SARETEC

Western Cape Operation 
& Man-
agement 
of  Wind 
Farms

Short course

Cape Peninsula Uni-
versity of  Technol-
ogy, SARETEC

Western Cape Solar PV 
Installer

Short course 5 days

Cape Peninsula Uni-
versity of  Technol-
ogy, SARETEC

Western Cape Solar PV 
Green Card 
Assessment

Short course 2 days

Cape Peninsula Uni-
versity of  Technol-
ogy, SARETEC

Western Cape Solar PV 
Small Grid-
Tied System 
Basic Design

Short course 3 days

Cape Peninsula Uni-
versity of  Technol-
ogy, SARETEC

Western Cape Wind: Ba-
sic Safety 
Training

Short course

Cape Peninsula Uni-
versity of  Technol-
ogy, SARETEC

Western Cape Wind 
Energy for 
Engineers 
and Tech-
nicians

Short course

Cape Peninsula Uni-
versity of  Technol-
ogy, SARETEC

Western Cape Wind 
Energy for 
Generalists

Short course

Cape Peninsula Uni-
versity of  Technol-
ogy, SARETEC

Western Cape Wind Farm 
Project De-
velopment

Short course

Cape Peninsula Uni-
versity of  Technol-
ogy, SARETEC

Western Cape Wind 
Turbine 
Service 
Technician

Short course NQF level 
4/5

5 months

5.2.8 Learning Pathway Mapping
The learning pathways for intermediate/mid-level occu-
pations in the renewable energy-industries are as far as 
possible mapped against the OFO and existing qualifica-
tions. However, cognisance must be taken of  the range 
of  emerging occupations that do not currently exist on 
the OFO and/or for which there are no qualifications 
registered with QCTO/SAQA. There is also a mismatch 
between the stated occupational role and the qualifica-
tion (for example, people will use the generic title of  
solar installer without being a qualified solar installer 
or working in a clearly defined solar installer role). This 
makes it difficult to accurately measure or project the 
demand for these occupations.

As such the learning pathways identified below also make 
provision for newly recognised occupations, borrowing 
from other occupational categorisation systems (most 

notably the O-Net system). These newly recognised oc-
cupations address some of  the limitations of  the current 
pathways and form the foundation for the development 
of  new programmes and qualifications for skills that are 
in demand.

It is also important to recognise that many of  the skills 
sets/occupations across the value chains, specifically in 
the upstream manufacturing/assembly of  components, 
will be similar in nature for both wind and solar PV. From 
a supply perspective, TVET Colleges and private train-
ing institutions will generally support training against the 
generic trades.
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a) Learning pathways for Solar PV

Figure 13: Learning pathways for Solar PV

b) Learning pathways for Wind Energy

Figure 14: Learning pathways for wind energy



67

c) Learning Pathways for Battery Storage

With the exception of  the fitter and electrical trades, the 
occupations identified in the battery storage value chain 
do not currently exist on the South African framework 
for occupations and, therefore, do not have obvious 
learning pathways. More data is needed to support the 
development of  a clear understanding of  the jobs and 
skills needs in this value chain.

5.2.9 Insights from Pathway Stories
Learning Pathways stories for Solar PV:

In the exploration of  learning pathways within the solar 
sector, 12 participants with diverse professional back-
grounds were interviewed. Among them, six individuals 
held the title of  solar installer, each providing valuable 
insights into the study. Their duties range from commis-
sioning grid systems for residential installations, focus-
ing on cost-effective solutions, to managing client rela-
tionships and employing online monitoring systems for 
proactive maintenance. Proficient in installing inverters, 
solar modules, and panels of  various sizes on different 
roof  types, they also excel in commercial-level solar PV 
installations. Moreover, their expertise extends to off-
loading and protecting equipment, such as batteries, 
while trunking for organised electrical wiring. In essence, 
solar installers are integral to deploying and maintaining 
solar technologies, driving the transition towards sustain-
able energy solutions.

Additionally, one participant was a solar installer assis-
tant, overseeing the materials and the entire solar system 
installation process, from site preparation to connecting 
machinery. Another participant specialised as a solar 
technician, while one contributed as a solar technician 
assistant. These are both crucial roles to ensure the ef-
fective operation and maintenance of  solar systems. 
They are responsible for installing all components, in-
cluding inverters and batteries, and wiring them together. 
Their duties encompass installing solar panels and back-
up power systems for various settings, including residen-
tial, commercial, and industrial properties. Their skills 
are central to implementing reliable and sustainable ener-
gy solutions. Further enriching the data were individuals 
with specialised roles, including a commissioning techni-
cian responsible for ensuring the seamless integration of  
solar technologies, along with technical duties such as in-

stallation and maintenance, a lead solar technician, with 
expertise and vision, oversees projects, handling engi-
neering tasks and overseeing the commissioning of  solar 
systems, and a freelancer bringing a versatile perspective 
to the conversation is engaged in project-based work.

The analysis of  the solar pathway reveals a diverse edu-
cational background, with engineering qualifications be-
ing dominant. Four participants held national diplomas 
in electrical engineering, indicating a strong foundation 
in electrical principles and practices. Furthermore, one 
participant possessed a higher certificate in electrical en-
gineering; another held a higher certificate in civil and 
building construction. Additionally, one participant held 
a national diploma in mechanical engineering. Four par-
ticipants pursued short courses to enhance their skills, 
with one completing a Working at Heights course and 
three undertaking solar installation courses.

Several participants entered the solar sector from differ-
ent occupational backgrounds. Among them, several in-
dividuals with backgrounds in electrical work made no-
table transitions. For instance, one participant started as 
a junior electrician trainee, transitioned to a solar techni-
cian, and eventually transitioned to freelancing. Another 
participant began as an apprentice electrician, worked as 
a general worker, and later became a solar installer. Sim-
ilarly, another participant started as an electrician intern 
and then transitioned to solar installer. Furthermore, 
another participant started as an assistant electrician 
and progressed to a solar electrician, then transitioned 
through roles as a solar installer, solar technician, and 
back to a solar installer.

Furthermore, others entered the solar field from differ-
ent starting points. For example, one participant with a 
background in IT administration shifted to become a so-
lar installer. One participant shifted from a construction 
background to working as a general worker and transi-
tioned to becoming a solar installer. Similarly, another 
participant with experience in security transitioned from 
being an assistant technician to working as a solar install-
er assistant. Moreover, participants with diverse back-
grounds, such as cathodic protectors, moved to solar 
technicians, and development manager found their way 
into roles as solar technicians and transitioned to lead 
solar engineer technicians. In summary, these job transi-
tions highlight the dynamic nature of  career progression 
within the solar industry, with individuals moving be-
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tween various roles and levels of  responsibility, drawing 
from diverse backgrounds and experiences. The insights 
from the pathway stories revealed that people in the so-
lar energy sector make horizontal job moves because 
they move within their organisation or industry, typically 
shifting to a role at a similar hierarchical level or skill set 
as their previous position. 

The learning pathways unveiled various motivating fac-
tors prompting individuals to transition into the solar en-
ergy sector. Among the prominent motivations highlight-
ed by participants, a notable theme emerges concerning 
the new technology. Several respondents were fascinat-
ed with the innovative technology, indicating a genuine 
interest in technological advancement. Additionally, the 
pervasive load-shedding issue in South Africa is a pow-
erful motivator for many individuals, prompting them to 
seek employment within the solar sector. For example, 
participants noted that their experience of  load-shedding 
prompted their move into the solar sector. A participant 
said that completing academic studies without access to 
electricity motivated them to transition.

Additionally, familial influence emerges as a recurring 
theme, with several participants entering the solar energy 
sector through connections with relatives already work-
ing within the industry. This familial connection not only 
provides an entry point but also highlights the impor-
tance of  social networks in shaping career trajectories. 
Moreover, economic considerations, such as limited em-
ployment opportunities in other industries, emerged as a 
motivating factor for some participants, highlighting the 
promise of  long-term stability and growth. Other fac-
tors include the desire to gain experience in solar energy 
to establish one’s company or engage in subcontracting 
activities reflecting entrepreneurial aspirations among 
participants, indicating a broader ambition to leverage 
industry expertise for professional development.

Lastly, external factors, such as the economic fallout 
from the COVID-19 pandemic, contribute to partici-
pants’ career decisions. Some individuals turn to the so-
lar energy sector because of  job loss in other industries. 
Participants indicated that they entered the solar energy 
sector due to retrenchment from previous jobs. In sum-
mary, the motivations driving individuals to enter the 
solar energy sector differ, encompassing factors ranging 
from personal interest in technology to economic con-
siderations. 

Furthermore, three participants highlighted completing 
a solar installation course as crucial to entering the solar 
energy sector. This course provided them with hands-on 
experience and practical insights into the complexities of  
solar energy systems, enhancing their readiness for roles 
within the industry. Additionally, one participant attained 
a wireman’s license, another crucial enabler. In addition 
to technical training, first aid and firefighting certifica-
tions emerged as important enablers, enhancing par-
ticipants’ safety competencies and ensuring compliance 
with industry regulations. Two participants were further 
enabled by their technical knowledge. In summary, the 
pathways of  these participants highlighted the diverse 
pathways into the solar energy sector, enabled by a com-
bination of  educational background, specialised train-
ing, and industry-specific certifications. By gaining these 
enabling factors, individuals could successfully transition 
into roles within the solar energy industry, contributing 
to its growth and sustainability while fulfilling their ca-
reer aspirations.
Participants in the solar energy sector encounter various 
challenges in their workplaces and academic pursuits. 
Despite the enabling factors that facilitated their entry 
into the industry, several challenges emerged. Five par-
ticipants highlighted the precarious nature of  labour in 
the sector, where many jobs are project-based and lack 
full-time employment opportunities, leading to pro-
longed periods of  unemployment for some individuals. 
Financial constraints also pose a significant challenge, 
particularly regarding the affordability of  necessary 
training programs such as the Solar PV Green Card, 
creating barriers to skill development and career devel-
opment.
The challenge of  soft skills deficiencies was a recurrent 
theme among participants in the solar sector, significant-
ly affecting their interactions with clients, colleagues, and 
management. Five participants highlighted communica-
tion barriers with clients, citing difficulties in effectively 
conveying information and understanding client needs 
and concerns due to a lack of  service customer skills. 
For instance, one participant indicated a lack of  custom-
er service skills taught in formal education, resulting in 
an inability to manage client emotions and expectations 
adequately. This limitation hindered their ability to fos-
ter positive relationships with clients and advocate for 
the benefits of  solar power. Moreover, participants faced 
challenges in communicating with management, with 
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one individual noting difficulties in obtaining accurate 
information due to responses from management per-
sonnel. Additionally, diverse professional backgrounds 
among colleagues, such as construction and electrical 
industries, led to conflicting perspectives and communi-
cation breakdowns, exacerbating workplace conflicts and 
impeding collaboration efforts. Furthermore, the tran-
sition from mechanical to electrical engineering posed 
communication challenges for some participants. This 
shift in industries compounded existing communication 
barriers and required individuals to navigate unfamiliar 
terminologies while acquiring new skills and knowledge.

The challenge of  bridging the gap between theory and 
practice emerged as a substantial challenge for six par-
ticipants in the solar sector. Despite receiving theoreti-
cal knowledge in training institutions, individuals found 
it challenging to apply it in practical work settings. For 
example, one participant noted an absence of  practical 
skills training in university programmes, compared with 
the hands-on training provided in colleges. Consequent-
ly, participants were ill-equipped to handle real-world 
tasks upon entering the workforce, requiring them to 
learn essential skills on the job. This discrepancy between 
theoretical learning and practical application posed con-
siderable challenges for participants as they struggled to 
translate theoretical concepts into actionable tasks in the 
workplace. Many individuals expressed frustration at the 
lack of  preparation for practical scenarios encountered 
in their roles, highlighting the inadequacies of  their for-
mal education in providing relevant, job-specific skills. 
As a result, participants often do their own research to 
fill the gaps and acquire necessary skills, further delaying 
their ability to perform effectively in their roles.

Technical challenges, including wiring and installation 
placement issues, hindered project completion and qual-
ity assurance. The rapid pace of  technological develop-
ment within the industry exacerbated these challenges, 
requiring individuals to enhance their skills continually. 
Two participants noted difficulties acquiring the neces-
sary skills due to the fast-paced nature of  technologi-
cal developments and new products. Furthermore, one 
participant emphasised the absence of  internships in the 
fast-moving solar industry, which further adds to the 
challenge of  adapting to new technologies. Internships 
traditionally serve as valuable opportunities for hands-
on learning and practical experience, enabling individ-

uals to gain exposure to industry practices and develop 
relevant skills. However, the absence of  structured in-
ternship programmes in the solar sector deprives indi-
viduals of  these learning opportunities, making it even 
more challenging to stay informed of  technological de-
velopments and new products. Furthermore, the lack 
of  readily available information and resources exacer-
bates these difficulties, necessitating self-teaching and 
resourcefulness to overcome knowledge gaps and access 
reliable equipment.

In addition to workplace challenges, some participants 
face academic challenges, including a lack of  prepared-
ness for certification exams like the Solar PV Green 
Card and limited time to study due to work commit-
ments. Some individuals identify mentorship and guid-
ance in the energy sector as crucial needs. Additionally, 
inadequate mentorship and guidance within the work-
place hindered skill development and practical training 
opportunities.

The solar energy learning pathways show that most par-
ticipants aspire for vertical career advancement with-
in the solar energy sector in the future and particular 
managerial roles such as site managers and operations 
managers. Conversely, some participants aspire for hori-
zontal career advancement, exemplified by ambitions to 
become qualified solar installers/technicians. This role 
requires additional qualifications such as electrical engi-
neering, a wireman’s license, and a Solar PV Green Card. 
Moreover, four participants wanted to establish their 
own companies, recognising the entrepreneurial oppor-
tunities within the solar energy sector. This endeavour 
requires obtaining a Solar PV Green Card and business 
skills to navigate the complexities of  entrepreneurship. 
Additionally, some individuals aim to specialise in other 
areas such as energy efficiency, wind energy, battery stor-
age, and green hydrogen. However, participants iden-
tified various barriers hindering the realisation of  their 
career goals. The need for additional upskilling and accu-
mulating requisite years of  experience emerges as prima-
ry challenges. Moreover, financial limitations represent 
significant obstacles, impeding individuals from access-
ing the necessary training and resources to advance their 
careers. Despite these constraints, participants demon-
strate resilience and determination to overcome barriers 
and pursue their aspirations within the evolving solar 
energy sector.
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Learning Pathways Stories for Wind Energy:

In exploring learning pathways within the wind sector, 
six participants with diverse professional backgrounds 
were interviewed. Among them, four individuals held 
the title of  wind turbine technician, each providing valu-
able insights into the study. They specialise in the tech-
nical intricacies of  turbines, ensuring optimal perfor-
mance through maintenance and operational expertise. 
Furthermore, one participant was an installation techni-
cian in the construction phase, which encompasses tasks 
ranging from mechanical to electrical work during the 
construction phase, focusing on turbine installation. An-
other participant was a wind technician in the construc-
tion phase, focusing on service, maintenance, and annual 
planning, emphasising service troubleshooting.

The analysis of  the educational background within the 
wind energy sector reveals a diverse foundation rooted in 
engineering disciplines. One participant holds a nation-
al diploma in mechanical engineering, providing a solid 
groundwork in mechanical principles essential for tasks 
such as turbine assembly and maintenance. Similarly, two 
participants possess a national certificate in mechanical 
engineering, indicating proficiency in mechanical sys-
tems relevant to wind turbine operation. Furthermore, 
two participants hold higher certificates in fitting and 
turning. In addition, one participant holds a higher cer-
tificate in electrical and electronics engineering. 

The job transitions within the wind energy sector show 
diverse occupational backgrounds. Participants com-
monly transitioned from various technical roles into 
wind energy-related positions. For instance, one partici-
pant started as an air conditioning installer (technical as-
sistant), progressing to become a technician before tran-
sitioning into the role of  a wind turbine technician. They 
subsequently transitioned into the role of  an Installation 
Technician in the construction phase. Similarly, another 
participant started as a Mechanic in the automotive sec-
tor before transitioning into the role of  a wind turbine 
technician. From there, they advanced to become a wind 
technician in construction. Electrical apprenticeship 
served as a stepping stone for another participant, who 
transitioned into the role of  a wind turbine technician. 
Additionally, participants with backgrounds in mechan-
ical fitting embarked on the journey towards becoming 
wind turbine technicians. Moreover, another participant 
with expertise in hydraulics and pneumatics transitioned 

to a wind turbine service technician before progressing 
to the role of  turbine technician. In summary, the in-
sights from the pathway stories revealed that people in 
the wind energy sector make horizontal job moves be-
cause they move with their industry, typically shifting to 
a role at a similar hierarchical level or skill set as their 
previous position. 

The learning pathways unveiled various motivating fac-
tors prompting individuals to transition into the wind 
energy sector. For many, the prospect of  working in a 
new, upcoming sector held promise for career growth 
and advancement, motivating individuals to explore op-
portunities within wind energy. Additionally, the lack 
of  employment opportunities in other industries was a 
crucial motivator for participants seeking employment in 
the wind energy sector. Faced with limited options else-
where, individuals turned to the wind energy industry. 
A notable finding is the three participants’ interest and 
fascination with the emerging industry. Their longstand-
ing curiosity and enthusiasm for renewable energy drove 
them to pursue careers in the wind energy sector, align-
ing with their values and sustainability aspirations. More-
over, mentorship has emerged as a significant factor in 
facilitating career transitions into the wind energy sector. 
Participants who had mentors providing guidance and 
support found it easier to navigate the transition pro-
cess. Financial incentives also played a role in motivating 
individuals to enter the wind energy sector. Some par-
ticipants indicated money as a driving force behind their 
decision. 

The enablers enabling participants’ entry into the wind 
energy sector encompass a range of  factors, including 
training, mentorship, and technical expertise. Training 
and experience were foundational pillars for many partic-
ipants, equipping them with the requisite skills to thrive 
in the sector. Three participants highlighted the signifi-
cance of  their training and experience in providing them 
with the necessary competencies to excel in wind ener-
gy-related roles. Mentorship emerged as a critical enabler 
for two participants, who benefited from guidance and 
support from mentors familiar with the wind energy sec-
tor. Furthermore, participants identified specific training 
programs that enabled their entry into the wind ener-
gy sector. Three participants indicated that basic safety 
training from the Global Wind Organisation (GWO) was 
a foundational component of  their preparation for roles 
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within the industry. Additionally, participants undertook 
various technical training courses, including advanced 
rescue training, generator alignment, working at heights, 
first aid, fire-fighting, and manual handling, further en-
hancing their skill set and readiness for employment in 
the wind energy sector. 

Wind energy sector participants encounter various chal-
lenges in their workplaces and academic pursuits. De-
spite the enabling factors that facilitated their entry into 
the industry, several challenges emerged. One of  the pre-
dominant challenges identified by three participants is 
the precarious nature of  labour in project-based work, 
often resulting in extended periods of  unemployment. 
This uncertainty contributes to financial instability. Con-
tractual constraints, such as clauses preventing job tran-
sitions, present additional challenges for participants 
seeking career advancement within the wind energy 
sector. These restrictions limit professional growth and 
opportunities for individuals to pursue new roles and re-
sponsibilities. Financial barriers emerged as a significant 
constraint for four participants, hindering their ability to 
upskill and pursue further training opportunities. Lim-
ited access to resources for professional development 
limits career development. One participant highlighted 
that offshore training is not easily accessible in South 
Africa, limiting opportunities for skill development and 
specialisation in offshore wind energy projects. Acquir-
ing visas for overseas work poses a considerable chal-
lenge for participants seeking international employment 
opportunities.

Furthermore, safety capabilities are essential when work-
ing with wind turbines, particularly due to the elevated 
heights involved in turbine maintenance and operation. 
Two participants highlighted the inherent risks associ-
ated with working at heights, emphasising the need for 
PPE and training to mitigate potential risks. Travelling 
to remote work sites and adapting to new environments 
presents logistical and mental challenges for participants, 
particularly in terms of  prolonged periods away from 
family and familiar surroundings. Moreover, skills gaps 
pose a significant barrier for two participants, with edu-
cational institutions often prioritising theoretical knowl-
edge over practical skills relevant to the wind energy sec-
tor. Another challenge highlighted by the participants is 
the lack of  guidance and mentorship within companies, 
which poses challenges for participants in navigating the 

complexities of  the wind energy sector. Communication 
issues and teamwork challenges compound the complex-
ities of  working in the wind energy sector, affecting col-
laboration and productivity. Weather disruptions, such as 
lightning and adverse conditions, pose operational chal-
lenges for participants working on turbines, leading to 
downtime and delays in project timelines.

The wind energy learning pathways show that most par-
ticipants aspire for vertical career advancement within 
the sector in the future, with many participants aiming 
for specific roles such as site planner, operations and 
project manager. These roles require further training 
such as supervision training, and business management 
short courses. Conversely, three participants aspire for 
horizontal career advancement, with ambitions to be-
come offshore wind turbine technicians. This role re-
quires additional qualifications, such as sea survival train-
ing. Moreover, other career aspirations include pursuing 
further studies, with participants seeking qualifications 
such as a degree in electrical engineering and generator 
alignment training.

5.2.10	 Learning pathway gaps and interventions

There are significant gaps in available data that clearly ex-
plain the demand for skills in the renewable energy value 
chains. This then impacts the scope of  qualification and 
learning pathways that are available for new entrants and 
existing workers in these value chains. 

However, there is an indication that the deployment 
of  these technologies will not be consistent across the 
country, which will, in turn, impact the available mar-
kets for enterprise participation and growth. Building on 
the analysis of  the status of  individuals in the electrical 
trade, there is a need to clearly understand the scope of  
intervention that is going to be needed to address the 
skills base for the renewable energy value chain, particu-
larly in the context of  the JET. 

Understanding the nature of  the job, the skills required, 
and the scope of  interventions needed to address these 
skills will inform a holistic skilling strategy to support the 
development of  these value chains.

The proposed interventions are as follows:
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• The emerging data suggest an increasing demand
for skills in the end-of-life/decommissioning phase
of  the value chains. Together with EWSETA, de-
velop a qualification for renewable waste recycling
– particularly solar PV waste.

• To develop a coherent, demand-led strategy for
skilling, there is a need to conduct a detailed map-
ping of  the demand for RE skills across geographic
localities and the institutional capacity and require-
ments to deliver on these at a localised level, includ-
ing resourcing and accreditation. This can sup-
port more targeted interventions to gear up skills
institutions (particularly TVET Colleges) to deliver
on these skills (whether for reskilling, upskilling or
skilling of  new labour market entrants).

• The mapping of  renewable energy skills will rely
on a coherent and industry-accepted set of  occupa-
tions with clearly defined skill sets and articulation
pathways. These occupations should reflect the
emerging and evolving reality of  the sector and
ensure that all roles are factored in.

• Given the number of  people working in many of
the technical trades who are un- or under-qualified,
a coherent strategy for recognising and upskilling
people working in relevant trades is needed to
create a pool of  formally skilled individuals who
can adapt and engage in opportunities emerging
through the RE value chain. This can be achieved
through RPL and ARPL across critical sectors
where many individuals are working but are not
formally skilled.

• The strategy for upskilling should be accompanied
by a strategy for supporting entrepreneurship and
SMME development to enable those that can gen-
erate income independently as an account worker
or have the ability or appetite to establish a busi-
ness to be equipped to do so sustainably. This will
assist in opening up more expansive opportunities
for participation in RE markets in the value chains
to ensure the realisation of  the JET.

• The battery storage sector is the least understood
of  the three value chains, but there are high expec-
tations for localisation and growth of  industries
along the value chain. A research project is required
to unpack the skills and jobs required for the local-
isation of  battery manufacturing in South Africa in
alignment with the TIPS study on “Opportunities

to develop the lithium-ion battery value chain in 
South Africa” report in the following identified 
areas: 

• 1. Mineral refining
• 2. Cell manufacturing
• 3. Battery manufacturing and assembly
• 4. Battery recycling.

5.3 Mapping of  qualifications and initial Occupa-
tion Progression Pathways: Energy Efficiency
5.3.1 Description of  the energy efficiency value 
chain as an occupational context for pathways

As energy efficiency cuts across many different value 
and supply chains, with sometimes varying skills require-
ments, it was decided to focus on the energy efficien-
cy technology value chain rather than the energy value 
chain itself, although the two are related. Although there 
are efficiency improvements to be had in all forms of  
energy, it was decided to focus on electricity, given that 
this is the major focus for South Africa in an increasingly 
electrified world.

Figure 15 below depicts the electricity value chain. Ener-
gy efficiency can be implemented at various points along 
the value chain, including in production, transport, and 
storage. 



73

Figure 15: Electricity value chain

However, if energy efficiency in the use of electricity is included as an additional value chain, it expands, as 
shown in Figure 16 below.

Figure 16: Electricity value chain including energy efficiency
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The various utilities generally deal with energy efficiency 
in the electricity value chain. The focus of  this research 
was decided to be that part of  the value chain depicted 
by the grey blocks in Figure 17 above. 

The use of  electricity or broader energy takes place 
across all sectors and the major areas that are generally 
considered include:

• Buildings - residential, commercial and public
• Industry - manufacturing, processing, chilling,

heating etc
• Agriculture - motors for pumping water, harvest-

ing, drying etc
• Transport efficiency (including distribution in the

value chain)

5.3.2 Overview of  institutional architecture 

Given the complex value chains described above, the in-
stitutional architecture of  energy efficiency is a mixture 
of  interventions primarily driven by climate change-re-
lated policy but with individual and company behaviour 
adjustments. The role players are very diverse, and of-
tentimes, the owners of  systems are not invested in their 
energy efficiency. This disjuncture manifests as building 
developers not paying the energy bill and the buyer or 
renter not incentivised to install initially expensive but 
more energy-efficient systems. Energy users such as of-
fice workers are also not incentivised to use less energy, 
and behavioural and technical solutions must be found. 
Thus the role of  government in developing policy to in-
centivise this change in behaviour is critical but needs 
to be multifaceted to address the diversity of  energy 
uses. Given rising energy prices, direct industrial, com-
mercial and residential users are incentivised for change 
and skills development to optimise systems and be more 
energy efficient. But again, if  not hardwired into the 
system, change can rely on behaviour change. This un-
certainty can result in educational provisioners in energy 
efficiency-related certificates and qualifications training 
and learners being unable to find employment. In some 
countries, stricter energy efficiency policies and imple-
mentation are an effective mechanism for increasing the 
deployment of  energy efficiency technologies and pro-
cesses and, thus, jobs. In South Africa, the Department 
of  Minerals and Energy Resources is the lead Govern-
ment department, but there are also links to the Depart-

ment of  Fisheries, Forestry and Environment (climate 
change link) and the Department of  Trade, Industry and 
Competition (localisation and international competitive-
ness). The South African Bureau of  Standards also plays 
a critical role in setting standards that can be adopted in 
local and national regulations. 

Other role players in the system include the players in 
the PSET system and business associations that increase 
awareness. Mediators include organisations such as the 
SETAs (several of  them given the breadth of  energy ef-
ficiency including EWSETA, MERSETA and PSETA) 
and organisations such as the National Cleaner Produc-
tion Centre, which is mandated to drive green growth 
and improve energy efficiency in the industry in partic-
ular. These bodies provide important bridges between 
policy developers and businesses, as do municipalities, 
who are, in many cases, the energy suppliers, and they 
ensure regulations and standards are enforced. The insti-
tutional architecture is therefore quite fragmented with 
many moving parts and agendas. Skills provision reflects 
this fragmentation and the lack of  consolidated informa-
tion, including skills needs.

5.3.3 Labour market trends and issues influencing 
occupational learning pathways 

Globally, Energy efficiency is known to create jobs due 
to the labour-intensive nature of  installing new, more ef-
ficient equipment or retrofits (IEA, 2020). This varies 
depending on energy prices, energy security, the level of  
policy support, and the energy and carbon intensity of  
the energy sector.
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Table 26: IEA report on efficiency-related jobs post Covid-19 in various countries

The figure below shows that energy efficiency creates more jobs than other clean technologies, but policy in-
tervention is essential to stimulating uptake (IEA, 2020).

Figure 17: Jobs per million dollars of capital investment in energy technologies in Covid-19 recovery plans

There is little labour market analysis for energy efficiency jobs in South Africa. The following was identified through 
training providers:

• Training, mostly for certificates of  competency, at the National Cleaner Production Centre (NCPC) for their
Industrial Energy Efficiency Programme has resulted in more than 6 300 professionals being trained, almost
300 experts certified and almost 200 local trainers certified over a 12-year period.
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Figure 18: Number of NCPC trained Energy Practitioners

At the IEPA, for the Energy Practitioner Certificate Skills Programme (EPC), the following graph indicates the 
number of  students who found jobs after qualifying, which was less than expected due to regulatory uncertainty:



77

Figure 19: Student uptake of EPC-certified practitioners from IEPA 
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5.3.4 Occupations across the Energy Efficiency Value Chain

All qualifications related to energy efficiency were mapped across the value chain. Some qualifications have been de-
layed and are currently in progress. The focus was on intermediate level jobs (NQF 5-6) but both entry level (NQF 
1-4) and high level (NQF 7-9) were also included as part of  potential pathways.

Those occupations registered with the QCTO are indicated by the symbol
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These are mirrored in the table below, along with additional qualifications that could be assumed for manufacturing 
in the energy efficiency sector in South Africa, evidence of  which could not be found.

Table 27: Qualifications mapping for energy efficiency
Manufacturing / 
Assembly

Assessing and audit Installation Maintenance and operations 

Mechatronics 
Technicians 

Electrician

Welders

Toolmakers

Machinist 

Production Opera-
tors / Assembler 

Production Pro-
cess Controller

Electrician

REWA

Artisan trade certificate

Energy building auditor

Energy performance 
practitioner

Energy management 
advisor

EE Technician

Energy Engineer

Energy efficiency man-
ager

Electrical engineer

Electrician

Energy perfor-
mance practitioner

Energy manage-
ment advisor

EE Technician

Energy Engineer

Energy efficiency 
manager

Electrical engineer

Electrician

Energy performance practitioner

Energy management advisor

EE Technician

Energy Engineer

Energy efficiency manager

Electrical engineer

Figure 20:  Qualifications mapping for energy efficiency
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The analysis shows that the occupational pathways 
bridge right across entry to high-level jobs and that many 
occupations are already registered with the QCTO or are 
under development. An electrician qualification appears 
to be the base qualification for many pathways.

5.3.5 Insights from Pathway Stories:

Six energy efficiency learning pathways were explored, 
involving participants with various professional back-
grounds. Two were energy performance practitioners 
(EPCP), one specialising in solar energy, two were en-
ergy performance technicians, and one was a certified 
energy auditor (CEA).

The analysis of  the energy efficiency pathway showed 
that all six participants had an educational foundation 
in engineering. Specifically, one participant held a na-
tional certificate qualification in electrical engineering, 
while two possessed national diplomas in electrical engi-
neering. Additionally, one participant held a Bachelor of  
Technology degree in chemical engineering, and another 
held a national mechanical engineering diploma.

Participants from diverse occupational backgrounds 
were found to have entered the energy efficiency sector. 
Among them, three individuals with experience in elec-
trical engineering made the transition from electricians. 
Additionally, one participant, originally a panel beat-
er, shifted from a mechanical engineering background, 
while another, who had been a processing engineer train-
ee, moved from a chemical engineering background. 
Lastly, one participant transitioned from a previous role 
in retail. The learning pathways unveiled various moti-
vating factors prompting individuals to transition into 

the energy efficiency sector. These included the influ-
ence of  prevailing policies and Sustainable Development 
Goals (SDGs), the ongoing challenges of  load shedding 
and the electricity crisis in South Africa, a deep-seated 
passion for sustainability and reducing CO2 emissions, 
and a keen interest in the career opportunities presented 
by an emerging sector. A key finding from the learning 
pathways was that individuals with an electrical back-
ground exhibited a strong inclination to shift into the 
energy efficiency sector. They noted that occupations 
within this sector were predominantly electrical-focused, 
making the transition feel seamless for many participants 
due to their existing knowledge and familiarity with elec-
trical concepts.

Five participants made their entry into the energy ef-
ficiency sector by enrolling in an Energy Performance 
Certificate Practitioner (EPC) skills programme. Upon 
completing the programme, they secured positions as 
EPCP interns within various companies. Once with-
in the energy efficiency sector participants transitioned 
from Energy Performance Practitioners to Energy Ef-
ficiency Technicians, Energy Coordinators or Energy 
Audit Technicians within the same company. Another 
participant entered the energy efficiency domain by un-
dertaking a Certified Energy Auditor in Training course 
(CEAIT) and is currently an Energy Auditor. The in-
sights from the pathway stories revealed that people in 
the energy efficiency sector make vertical job moves be-
cause they move within their organisation or industry, 
as the job moves involve an expanded scope of  work, 
enhanced skill set, increased responsibility and increased 
career advancement opportunities.

Five of  the participants expressed that the technical skills 
they acquired in the EPC training programme equipped 

Specialised Occupational Diploma: Energy Management System (EnMS) Specialist

Specialised Occupational Diploma: Steam System Optimisation Specialist

Specialised Occupational Diploma: Fan System Optimisation Specialist

Specialised Occupational Diploma: Pump System Optimisation Specialist

Specialised Occupational Diploma: Compressed Air System Optimisation Specialist

Specialised Occupational Diploma: Heating, ventilating, and air conditioning (HVAC), refrigeration and 
chiller System Optimisation Specialist

Specialised Occupational Diploma: Process heating and cooling System Optimisation Specialist
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them with the necessary technical skills and knowledge 
demanded on the job. However, the majority of  the par-
ticipants noted that they faced challenges with report 
writing upon completion of  energy audits as well as in 
effectively communicating with colleagues, clients, and 
exercising leadership skills. This highlights the necessity 
for a greater emphasis on the development of  soft skills 
within the training curriculum. Furthermore, one partic-
ipant expressed dissatisfaction with the mentorship pro-
vided at their company, citing insufficient knowledge and 
inadequate training from mentors. This often led to the 
allocation of  general tasks instead of  specific, skill-build-
ing work. Additionally, the participant highlighted a lack 
of  access to resources, including equipment necessary 
for energy audits, due to limited funding and restrict-
ed access to buildings. These challenges hindered their 
practical, work-based training and limited their opportu-
nities to apply and practice their theoretical knowledge.

The energy efficiency learning pathways show that the 
participants aspire to vertical career advancement within 
the energy efficiency sector in the future, with the major-
ity of  the participants aiming for a specific role such as 
to become a Certified Energy Manager (CEM) with the 
exception of  three participants. Two of  the participants 
aspire to branch out into specific areas of  specialisation, 
particularly the solar sector within energy efficiency and 
one participant aspires to start up their own energy ef-
ficiency consultation company. The participants iden-
tified barriers hindering the realisation of  these career 
goals, including the need for additional upskilling and 
accumulating the necessary years of  experience. Con-
straints such as financial limitations and time constraints 
emerged as significant obstacles hindering participants 
from achieving their future job aspirations.

5.3.6 Priority occupations

The following priority occupations were identified

• EE Auditors as more people will require energy
systems management and energy audits are the first
step in this process as well as helping organi-
sations prioritise energy efficiency activities

• EPC Practitioners as they are the basis for the
majority of other skills pathways, together with
electricians

• An emerging priority occupation is that of en-

ergy systems optimisation and management as it is 
required for optimisation of use before the 
installation of renewables and storage, as well as 
for the integration of those systems into the 
overall energy system at eh point of installation. 
In addition battery charging facilities for EVs are 
oftentimes installed with solar installations, or as 
stand-alone charging systems and also need to be 
integrated into the electrical system of the site.

5.3.7 Change drivers impacting on employment and 
skills in the value chain

The major change drivers impacting on employment and 
skills in the energy efficiency value chain include:

• Energy price escalations – driving a need to reduce
usage and therefore cost

• Loadshedding – to help avoid loadshedding by
reducing demand

• Climate change mitigation – to reduce emissions
and avoid carbon taxes and possibly sell carbon
credits in the voluntary carbon market

• Environmental benefits – to reduce related en-
vironmental impacts such as water usage and air
pollution

• To minimise the cost of  self-generation – if  energy
management and efficiency are optimised then the
size of  self-generation plants can be smaller and
therefore lower cost

The policy drivers include:

• The Energy Efficiency Strategy which was ap-
proved in 2008 and which sets an energy intensity
reduction target of  12% by 2015 and sectoral ener-
gy efficiency improvement targets

• The National Building Regulations (updated 2011)
which translated into SANS 10400XA; Application
of  the NBRs, Energy Use in Buildings (2011) and
SANS 0204; Energy Efficiency in Buildings (2011).
These regulations apply to new build and upgrades
the require planning permission and not existing
buildings

• There are also voluntary standards whilst not
policy, are driven through SABS and accredited
certifying entities such as ISO 50001 which is
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Table 28: Educational provision data for energy efficiency related training

Education provider Provincial loca-
tion (HQ)

Course name

TVET colleges
Ekurhuleni East TVET College/
SANEDI

Gauteng Energy Performance Certificate (EPC) Practitioner Skills Programme

Ekurhuleni West TVET College/RC Gauteng Energy Efficiency
Ekurhuleni West TVET College Gauteng Energy Managementt
Capricorn TVET College Limpopo Energy Efficiency
College of  Cape Town/SANEDI Western Cape Energy Performance Certificate (EPC) Practitioner Skills Programme

Private colleges/other training academies etc
BSI Group Gauteng ISO 50001: Energy Management Implementation
BSI Group Gauteng ISO 50001: Energy Management Requirements
BSI Group Gauteng ISO 50001: Energy Management Internal Auditor
BSI Group Gauteng ISO 50001: Energy Management Lead Auditor
BSI Group Gauteng ISO 50001: Energy Management Lead Implementer
BSI Group Gauteng ISO 50001: Energy Management Masterclass
BSI Group Gauteng ISO 50001: Energy Management Requirements On-demand
DQS Academy Gauteng ISO 50001 Energy Management: Foundation
DQS Academy Gauteng ISO 50001 Energy Management Lead Implementer

aimed at “establishing, implementing, maintaining 
and improving an energy management system, to 
assure conformity to its stated energy policy, and to 
demonstrate conformity to ISO 50001:2011 (SANS 
50001:2011).

• Compulsory specifications for light bulbs that
outline minimum energy-efficiency standards that
effectively ban incandescent and fluorescent lights
(Vermeulen, 2023)

• The12L tax is “available to South African manu-
facturers that are approved by the Department of
Trade, Industry and Competition for making signif-
icant investments in qualifying manufacturing as-
sets. A minimum investment of  R30 million to R50
million is required, depending on the nature of  the
project. The manufacturer must invest in new man-
ufacturing assets in either a new (greenfield) project
or an expansion (brownfield) project. Additional
benefits are available for projects located in special
economic zones.” One of  the recognised categories
is that of  Improved Energy Efficiency where im-
provements of  12.5% to 15% are achieved relative
to the baseline for a 12-month period.

The final driver noted which links specifically to career 
pathways is that of  the increasing need for energy opti-
misation studies to be done before Solar PV plants are 
installed in order to not over-spec the plant and save on 
capital costs. In addition, the need to integrate the solar 
PV plants into the other systems also requires a blend 
of  expertise including energy systems management and 
energy systems integration. Thus energy systems inte-
gration and management are emerging priorities. 

5.3.9 Educational provisioning
The table below indicates the current training related to 
energy efficiency in South Africa. 
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Education provider Provincial loca-
tion (HQ)

Course name

NCPC-SA Gauteng Compressed Air System Optimisation
NCPC-SA Gauteng Energy Management 101 (EM101)
NCPC-SA Gauteng Energy Management System Implementation
NCPC-SA Gauteng Energy Performance Measurement Indicators (EnMPI)
NCPC-SA Gauteng Fan System Optimisation (FSO)
NCPC-SA Gauteng Large scale Cooling & Industrial Refrigeration System Optimisation
NCPC-SA Gauteng Motor System Optimisation (MSO)
NCPC-SA Gauteng Pump System Optimisation
NCPC-SA Gauteng Steam System Optimisation
SABS Training Academy Gauteng Introduction to Energy Efficiency Management Systems ISO 50001
SABS Training Academy Gauteng ISO 50001: Understanding and Implementation of  Energy Efficiency Man-

agement Systems
SGS South Africa Gauteng ISO 50001: Energy Management Systems: Internal Auditor
The Knowledge Academy Gauteng ISO 50001 Energy Management Systems
We Train You Gauteng Industrial Energy Efficiency and Savings
SBS Training Western Cape Introduction to Energy Audit and Energy Management
Industry / Sector associations 
AEE Gauteng Certified Energy Manager
AEE Gauteng Certified Energy Auditor
IEPA Gauteng Business Energy Professional
IEPA Gauteng Energy Auditor
IEPA Gauteng Energy Manager
IEPA Gauteng Energy Performance
IEPA Gauteng Industrial Energy Professional
IEPA Gauteng Lighting Efficiency Professional
IEPA Gauteng Measurement & Verification Professional
SAEEC Gauteng Business Energy Professional
SAEEC Gauteng Energy Auditor
SAEEC Gauteng Energy Manager
SAEEC Gauteng Energy Performance Certificate (EPC)
SAEEC Gauteng Fundamentals to Energy Management
SAEEC Gauteng Industrial Energy Professional
SAEEC Gauteng Lighting Efficiency Professional
Traditional universities 
University of  Johannesburg/RC Gauteng Energy Efficiency Audit Technician
University of  Pretoria Gauteng Electrical Engineering (Energy management module)
University of  Pretoria Gauteng Electrical Engineering (Energy optimisation module)
University of  Pretoria Gauteng Electrical Engineering (Energy systems & optimisation module)
University of  Pretoria Gauteng Energy Efficiency & Demand Side Management
University of  Pretoria Gauteng Energy Efficiency & Management in Buildings
University of  Pretoria Gauteng Industrial Energy Optimisation
University of  Witwatersrand, AELC Gauteng Decarbonising Energy (module)
University of  the Witwatersrand Gauteng Energy Efficiency & Renewable Energy for Buildings (module)
University of  the Witwatersrand Gauteng Environmental and Energy Economics
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University of  the Witwatersrand Gauteng Sustainable and Energy Efficient Cities
University of  KwaZulu-Natal KwaZulu-Natal Power Electronics 2
North West University, CRCED North West Energy Management
University of  Cape Town Western Cape Energy Efficiency and Sustainability
University of  Cape Town Western Cape Integrated Energy Systems
Universities of  Technology 
Vaal University of  Technology Gauteng Electrical Engineering: Energy Management & Energy Efficiency (mod-

ules)
Vaal University of  Technology Gauteng Electrical Engineering (Power): Energy Management (module)
Vaal University of  Technology Gauteng Engineering: Energy Efficiency (incl. Renewable Energy module)
Durban University of  Technology, 
ETS

KwaZulu-Natal Building Energy Audit & Training Programme (BEAT)

Durban University of  Technology KwaZulu-Natall Introduction to Energy Auditing & Assessment
Cape Peninsula University of  Technol-
ogy

Western Cape Energy: Energy Efficiency & Management (modules)

Cape Peninsula University of  Technol-
ogy

Western Cape Smart Energy: Energy Efficient Agriculture & Human Settlements

AEE = Association of Energy Engineers 

IEPA = Institute of Energy Professionals Africa 

SAEEC = Southern African Energy Efficiency Confederation 

RC = University of Johannesburg/Resolution Circle
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The data shows that there are a wide variety of  service 
providers for energy efficiency related training from a 
mixture of  sectors from higher education to industry 
associations. The university offerings are short courses 
or modules embedded in tertiary qualifications. Some 
of  the programmes are aligned with the formal qualifi-
cations identified in the mapping outlined above, whilst 
others are short courses. TVET colleges also offer a 
number of  courses and qualifications. 

As energy efficiency is oftentimes a specialism, training 
that provides CPD points for engineers to keep up their 
certification is another mechanism used by various or-
ganisations. 

The learning pathways are varied as detailed below as 
defined by the IAEE, and will depend on the context. If  
upskilling is required to an existing job that could involve 
on the job training or a specialist course or qualification, 
or it could be broader in nature in training entrepreneurs 
to be business owners including a multiple service offer-
ing Energy Service Companies (ESCOs).

Figure 21: Potential career path in energy efficiency and then broader ESCO offerings

Source: (Mathe and De Lange, 2022).

The figure above and the qualifications mapping indi-
cates that there are various options for entry into the 
energy efficiency career path, but also options for diver-
sification or exit into other sectors. The diagram below 
indicates the potential pathways for energy efficiency 
under the different context described above. This model 
aids in identifying the gaps and potential interventions.
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Figure 21: Potential career path in energy efficiency and then broader ESCO offerings

This multi entry exit model shows that given the vari-
ety of  different energy efficiency applications and the 
opportunities to link energy efficiency with renewables 
and storage, many lateral expansions of  knowledge and 
expertise are possible, as well as upward mobility into 
high level jobs such as electrical engineering or man-
agerial positions. These would however require quite 
onerous steps-ups and time commitments in terms of  
qualifications, particularly for the degree qualifications. 
Management or management advisor positions may 
be more attainable with shorter training interventions 
around finance and HR management etc.

The REWA and artisan trade certificate entry points al-
low for RPL and open a considerably expanded path-
way. The additional diploma qualifications under devel-
opment will expand the career prospects even further, 
although many of  them are deep specialisations in spe-

cific technologies or processes which may constrain the 
number of  future pathways or more lateral moves to be 
able to then progress. 5.3.10 Learning pathway gaps and 
interventions

The gaps that were noted in this analysis include the 
following:

• The demand for energy efficiency skills does not
match the issues facing South Africa such as load-
shedding, energy price increase and affordability
and carbon intensity

• Part of  this lack of  demand is attributed to the
policy environment which has been slow to man-
date energy efficiency standards and regulations
that would drive the uptake of  various technolo-
gies and processes.

• Skills pathways are being done in isolation and the

Figure 22: Various career and skills pathways in energy efficiency



86

development of  ESCOs that are more resilient to 
market changes by providing a diversity of  services 
are not a focus, although some moves are being 
made in this direction

• Alignment of  the various role player’s initiatives is
not happening meaning that there could be over-
laps and duplication

Proposed interventions include:

• Developing a programme for SMME ESCO de-
velopment, building on existing work but adding in
other skills such as finance, HR, procurement and
soft skills like problem solving and linking energy
efficiency, renewable energy and battery storage
skills

• Together with DMRE and SANEDI propose an
awareness programme for organisations to do
energy audits and run a parallel development pro-
gramme. This could be initially supported through
a government procurement programme for govern-
ment facilities

• Partner with industry associations to fast track
energy efficiency qualifications and the use of  CPD
points to upskill individuals

• Together with the EWSETA, help fast track the
Energy Systems skills programme and review and
possibly expand it to include energy systems inte-
gration, battery installation as well as energy man-
agement and optimisation

• Conduct research into the skills required for lo-
calising the energy efficiency value chain and the
required skills

• Develop a structured programme for electricians to
get apprenticeships in organisations focussing on
energy efficiency and renewable energy

• Analyse government policy to identify where regu-
lations can scale energy efficiency implementation
and map which skills would be required as a result.

5.4 Common learning pathways map
The learning pathways also show some commonalities 
and differences. If the majority of the occupations that 
have a pathway connection are mapped then a complex 
and interconnected picture emerges. 

The number of qualifications that are common to all 
three areas is 11 and could be an area of focus for GIZ 
going forward. It shows that there is a great deal of 

overlap and that due to the broadening of job require-
ments and clusters of jobs emerging, broad-based 
qualifications are needed that can work across a va-
riety of sectors.
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Figure 23: Integrated qualifications analysis for electric vehicles (yellow), renewables (green and red) and energy efficiency 
(light blue), with dark blue being common to all three.

5.5 Pathways in the energy sector: Collective analy-
sis and insights from the three focus areas
5.5.1 Collective analysis

Policy:

Policy across all three areas is in place but is fragmented 
and not always fully aligned with each of  the three areas 
and other critical policy interventions, such as South Af-
rica’s Nationally Determined Contribution submitted to 
the United Nations Framework Convention on Climate 
Change as agreed in the Paris Agreement. Much of  the 
policy is focused on technology enablement and locali-
sation opportunities, with skills developments being allo-
cated to thePSET system or business and little intercon-
nections between the two in terms of  planning. Another 
common issue identified was that policy implementation 
is slow, a general concern in South Africa. 

The EV pathways are developed in a structured and reg-
ulated environment, mostly in large companies where 
individual career paths can be scoped and monitored. 
Large-scale reskilling and upskilling programmes can, 
therefore, be designed around a particular manufactur-
er’s technology but also in common areas. In the EV 
sector, almost all current employees will require skills de-
velopment, which is being carried out piecemeal with no 
sectoral-wide strategy.

Solar PV and wind skills development are driven primar-
ily by market demand as the policy has enabled growth 
in the sector, together with load-shedding, energy price 
increases and carbon mitigation gaining momentum. 
As a result, many smaller companies are emerging and 
much of  the training is not linked to formal qualifica-
tions. Energy efficiency has been a much slower growth 
market with regulation and policy pressure lagging be-
hind renewables. Skills demand in this sector is therefore 
tending towards being latent or at least under potential. 
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There is a critical need for energy efficiency policy to 
drive demand and skills uptake.

Institutional architecture:

The institutional architectures of  the three areas have 
many differences, but also some commonalities. The 
biggest differences are the levels of  maturity and regu-
lations between the three sectors with energy efficiency 
behind the other two in regulation and market growth, 
EVs being the most regulated and renewables driven by 
market demand with some relatively new enabling policy. 
The role players are also different as every energy user 
is a potential player in the energy efficiency and renew-
able/battery market, and only a few big manufacturers 
are producing EVs with limited uptake in SA over the 
next few years, but expectations that this will increase 
globally. 

All three areas have different levels of  integration be-
tween the core and the periphery of  the industry, with 
large OEMs in EV (and to a lesser extent renewables) 
being controlled and directed often from other countries 
or major metropolitan areas, with the possibilities for en-
terprise development essentially operating as “markets 
on the margins”. All three areas also have quality and 
safety issues, which result in linkages to the insurance in-
dustry. Government role players are varied, with DMRE 
and DFFE being common across all three to some de-
gree, but many others also play a role, such as DTIC, 
DoT, National Treasury, and DHE. The South African 
Bureau of  Standards also plays a critical role in setting 
standards that can be adopted in local and national reg-
ulation. 

Other role players in the system include the players in the 
PSET system, business associations that increase aware-
ness and mediators/funders, including organisations 
such as the SETAs (a number of  different ones given 
the breadth of  scope of  the three areas). These bodies 
potentially play a mediation role (although they cannot 
generally play this role effectively) in the energy ecosys-
tem between policy developers and businesses, as do 
municipalities, who are, in many cases, the suppliers of  
the energy, as well as ensuring regulations and standards 
are enforced. Their inability to play this mediation role is 
one of  the critical weaknesses of  the skills systems. 

Therefore, the institutional architecture is quite frag-

mented, with many moving parts and agendas. Skills pro-
vision reflects this fragmentation and the lack of  consol-
idated information, including skills needs.

Value Chains:

All three sectors have complex value chains with a mix-
ture of  local and international components. DTIC devel-
oped industrialisation and master plan strategies for the 
EV and renewables sectors to increase the localisation 
of  the value chain, including local component manufac-
turing. The success of  these strategies will impact the 
skills and occupations required as well as the volumes 
thereof. 

There is little localisation for energy efficiency and bat-
tery storage, and thus, there is an opportunity for the 
country to develop local value chains. However, enabling 
policy, increased investment in manufacturing plants, 
and skills development are needed. The Renewable En-
ergy Master Plan includes the mention of  battery manu-
facturing as part of  a localisation strategy for the $400bn 
market expected by 2030 (Mudekwa, 2023). 

Bridging into work: Addressing bridging into work is 
critical as it identifies vital systemic challenges associated 
with the transition of  new learners from high school into 
the further education processes and then graduates from 
the learning environment into the workplace. 

Bridging into work can be challenging and impacted by 
various, diverse factors, including not only educational 
ones but also financial constraints, discrimination and 
bias, demand for skills, social issues and geospatial is-
sues. In all three areas, it was found that one of  the major 
barriers to entry into the work or education system from 
high school was the lack of  certain critical skills such as 
basic maths and IT knowledge and expertise. Once in 
the system, other barriers to bridge into new positions 
include the quality of  the education provisioning and 
the availability and quality of  work integrated learning 
(WIL) internships, learnerships, artisanships etc. These 
are critical barriers for learning pathways and oftentimes 
not recognised (Raelin, 2008).

Labour market context: occupational context:

In all three areas occupations were found not to be dis-
crete but interlinked with many opportunities for hor-
izontal progression (and few opportunities or many 
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barriers for vertical progression) and clusters of  occu-
pations available. More attention therefore needs to be 
paid to families of  occupations for example in the EV 
sector a cluster encompassing a spray painter to a wheel 
alignment occupation, or the solar PV mounter, solar 
PV installer and electrician. There are also possibilities 
for articulation between the informal and shadow econ-
omies and the formal industry sector (although this has 
historically proved very difficult to achieve). 

In response to technological and market change upskill-
ing of  the occupational family as a whole is therefore 
required and in some cases upskilling laterally, but across 
sectors. A clear example here is the case of  entrepre-
neurs starting an Energy Service Company where they 
offer a variety of  services from energy audits and effi-
ciency improvements to Solar PV and EV charging facil-
ities and integration into the household electrical system 
as customers’ needs become more integrated and require 
a “one stop” service. Oftentimes this means that occu-
pational progression could be from a lower level qualifi-
cation as part of  a series of  multi skilling interventions, 
ultimately leading to a high level qualification. Career 
aspirations of  participants in all three sectors aspire to 
vertical career progression, aiming for roles that have a 
higher level of  responsibility, authority, or pay scale, but 
within a similar role or function within the same industry.

Labour market context: occupational change:

Occupational change requires new knowledge shifts. A 
hybridisation of  occupations is sometimes occurring. 
For example, digital and IT knowledge and systems inte-
gration is increasing across all three areas as digitalisation 
and the interconnected energy ecosystem evolve. This is 
a cross-cutting shift for many occupations. This is also 
true of  many of  the soft skills, where occupations that 
are customer-facing need new skills around communica-
tion and problem-solving. In addition, the policy drive to 
localise energy and related value chains means that oc-
cupations in manufacturing and new technologies such 
as energy storage will be required. The policy enablers 
for localisation are varied and are much more advanced 
in EVs and Solar PV with wind and energy efficiency 
lagging behind and energy storage in its infancy.

The pace of  occupational change requires more agility 
from the skills system and more economical and effi-
cient expenditure (since almost all employees require 

some upskilling or reskilling). In addition, small and me-
dium-sized businesses, which make up the bulk of  enter-
prises in the installation, operation, and maintenance of  
the renewable energy value chain, do not generally en-
gage in formal on-the-job training and do not make use 
of  the skills levy. It also depends on existing demand and 
how this evolves will depend on the technology, the pace 
of  conversion to new technologies such as EVs and so-
lar and national competitiveness. Solar energy is a much 
bigger driver than wind energy, given the emerging resi-
dential and commercial markets. Electricians must legal-
ly sign off  installations, requiring a formal certification 
process. The solar market is becoming increasingly price 
competitive and there are challenges with quality, neces-
sitating stronger regulation and the increased need for a 
well-trained workforce. There is an existing demand for 
energy efficiency, but how long this will last and wheth-
er demand will plateau over time remains to be seen. It 
does, however, appear that the market is beginning to 
pick up in response to other drivers, such as renewables 
and energy systems optimisation, management and inte-
gration, which are evolving.

In each area, priority occupations emerged that are crit-
ical enablers in the learning pathways. Some of  these, 
like electricians, are common across the three areas. Still, 
others are specific, like energy auditors, which are linked, 
in some cases, as a precursor to solar PV installations. 
Interventions should focus on these priority occupations 
to unlock some of  the constraints and barriers. 

Implications for Skills Planning:

The complex and changing nature of  the labour market 
raises several challenges for effective skills planning. Ef-
fective skills anticipation relies on reliable occupational 
data that keeps track of  labour market trends. Planning 
for skills development necessitates agile institutional 
conditions that recognise and respond to emerging skills 
demands. South Africa falls short in both of  these areas 
in that the occupational data is not collected in a manner 
that accurately reflects the realities of  the labour market. 
The various institutions that are established to drive the 
planning of  skills development are limited in their ability 
to fully understand the demand for skills, particularly in 
SMMEs and the informal economy. 

As such, skills planning in South Africa tends to take a 
highly static and aggregated approach, limiting the ca-
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pacity of  the skills system to offer young people mean-
ingful pathways to employment and career progression 
within emerging green and digital sectors, and different 
geographical localities. Invariably, the public education 
and training system falls behind in providing demand-led 
skilling as the private sector takes up the immediate op-
portunities offered by these emerging and rapidly evolv-
ing sectors with more speed and agility. The skills system 
needs to be equipped with better tools and capacity for 
measuring and monitoring labour market demand, and 
this needs to be used to better guide expansive and in-
clusive skilling.

Provisioning and qualifications:

Given the regulated nature of  the EV sector, there is 
some data on enrolment and numbers of  people being 
trained and for which qualification. The renewables and 
energy efficiency sectors have less regulation, and few 
public education and training institutions are offering 
specific programmes in this regard. Thus, the data is not 
as readily available, and even if  it is, there is some infor-
mation on tracer studies as to which trainees get jobs and 
where. The SETAs have done some work in this regard 
but are fragmented and time-bound. Therefore, there is 
a significant gap in credible data to allow adequate pro-
visioning planning. 

Labour market signals and qualitative data suggest a 
shortage of  skills for emerging occupations, particularly 
at the higher levels. Pockets of  excellence exist in the 
higher education system, and there is a concerted effort 
under the National Digital Skills Strategy to grow these 
across the skills pipeline. Schools have introduced cod-
ing at the basic education level; teacher development 
and ITC infrastructure are being expanded; robotics and 
additive manufacturing are being integrated into TVET 
and higher education provision; and various industry 
councils have been established under the Presidential 
Commission on 4iR.

Overall, there is an adequate supply of  traditional en-
ergy qualifications at all levels (the number of  qualifi-
cations, not the number of  graduates) across the three 
areas. However, the pipeline for the trades cluster is not 
producing enough graduates, for example, automotive 
mechanics.

It is, however, the case that in all three areas, the transi-

tioning occupations are where substantial new skill sets 
will be needed and where education and training provid-
ers will need to update and recertify curricula and quali-
fications to reflect this. This is a delicate balance between 
introducing new areas and market demand for those 
skills. What is missing is the inclusion of  some new tech-
nologies or approaches e.g. energy systems management 
and recognition of  the need for multi-skilled individuals 
or clusters of  interrelated occupations. As a result the 
need for provisioning on new qualifications and training 
for occupations that understand and manage a plethora 
of  energy issues are emerging, e.g. the energy manag-
er or the energy system manager which may not be all 
technical and will include a number of  other soft and 
technical skills such as problem-solving and finance or 
procurement. Currently, educational provisioning con-
sists of  multiple training interventions, instead of  a com-
prehensive and coordinated offering, which can be done 
in its entirety or as individual skills offerings. In other 
words, learning pathways for some occupations are not 
at this stage codified into qualification frameworks, e.g. 
EVs and energy efficiency. There is an increasing shift 
toward micro-credentialing strategies (e.g. EVs) based on 
generic qualifications in some cases.

For EVs, the educational provisioning response for auto 
mechanics at Community and Technical Vocational Ed-
ucation and Training (TVET) Colleges appears adequate, 
and the OEMs all have their own in-house training pro-
grammes. However, this is spatially uneven - colleges not 
located near manufacturing hubs do not benefit from the 
infrastructure, teacher training or workplace experience 
in the same way as those that are. TVET Colleges are 
gearing up for the delivery of  Solar PV qualifications, 
but only a few have the necessary infrastructure and 
capacity to achieve accreditation and deliver these pro-
grammes. Investment in institutional development needs 
to be carefully considered to deliver optimal results. The 
development of  skills must speak to local demand, and 
TVET colleges, in some cases, are not responding to 
nor providing appropriate training for current and fu-
ture local demand, e.g. the Northern Cape, where the 
local TVET college provides no solar training. The skills 
pipeline from basic education is also poor. This impacts 
the throughput of  students in the relevant courses at the 
tertiary education level.

In all three areas, there is a proliferation of  short courses 
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and, in some cases, concerns about the quality of  the 
training and or whether the legal requirements are being 
enforced. For example, an electrician is required to sign 
off  on a solar PV installation, but anecdotal evidence 
indicates that this is not always the case. In many cases 
short courses do not provide a certified qualification or 
training intervention and the accreditation of  providers 
appears to be problematic. This can have a significant 
impact on learning pathways as a barrier to getting to the 
next career step.

Electricians and engineering technicians are key pivot 
points or bridges into work and the bigger pathways 
landscape, with many options available in all three sec-
tors, primarily through skills programmes, short courses, 
and some qualifications. They do, however, struggle with 
the compulsory learnership required to become a cer-
tified electrician or to bridge graduates to professional 
registration, as companies do not or cannot take enough 
learners, resulting in many being unable to finish their 
qualifications. There are also insufficient funds for this 
bridging and a lack of  experienced mentors, impacting 
the quality of  learning.

Pathway enablers: 

Enablers for entry into the energy sectors include foun-
dational education, specialised training programmes, 
mentorship, and technical expertise. Basic safety train-
ing, technical courses, and hands-on experience are cru-
cial in preparing individuals for roles within the industry. 
Work-integrated learning strategies should be prioritised 
in this context to enable bridging into work.

Motivations for an individual entering the energy sec-
tor include the emerging career opportunities presented 
by the transition, the growing emphasis on sustainabili-
ty and energy efficiency driven by policies and environ-
mental concerns, fascination with emerging technolo-
gies, economic considerations such as job stability, and 
familial connections within the industry. External factors 
such as load shedding and the impact of  the COVID-19 
pandemic also influence career decisions.

Pathway constraints and barriers:

There are unqualified participants in the informal sector, 
and RPL programmes and top-up training are needed 
to bring them into the formal sector. It is particularly 

difficult to transition these participants given some tech-
nology changes, e.g., the shift from ICE to EVs. Partic-
ipants in all three sectors face challenges with the ad-
equacy of  training programmes, with some expressing 
dissatisfaction with the level of  practical, hands-on ex-
perience and the emphasis on specific brand/product 
training over comprehensive industry-wide knowledge. 
Moreover, participants in all sectors emphasised the lack 
of  soft skills. Participants encounter challenges related 
to job insecurity, financial constraints, safety concerns, 
communication issues, and teamwork issues. Moreover, 
the precarious nature of  project-based jobs and the need 
for continuous upskilling, given the rapid technological 
advancement, create a high degree of  uncertainty.

Common barriers to career advancement include addi-
tional upskilling, the necessary years of  experience in the 
sector, financial limitations, and time constraints. Partic-
ipants also face challenges related to limited access to 
resources, mentorship for professional development, 
and opportunities for practical training. The absence of  
structured internship programmes and mentorship with-
in companies further impedes skill development and ca-
reer progression. The lack of  mentorship at all stages 
of  career progression, particularly during early stages 
and internships, was highlighted as critical. In addition, 
the mentorship quality required attention, with mentors 
possibly requiring retraining on new methodologies and 
technologies. Incentives to be a mentor and be mentored 
may also need investigation. 

Occupational progression:

EV, energy efficiency, solar and wind sectors attract in-
dividuals with engineering backgrounds, particularly 
in electrical and mechanical engineering, ranging from 
Higher certificates to National Diplomas. These partici-
pants commonly transition from various technical roles 
into energy-related positions, drawing from backgrounds 
in electrical work, mechanical fitting, and other technical 
fields. The transition often involves acquiring new skills, 
mostly on the job and adapting to the specific require-
ments of  the renewable energy sector. However, in the 
solar and wind sectors, participants without engineering 
backgrounds transition into the industry by acquiring 
specialised short courses relevant to the sector with lim-
ited opportunities for career progression.

Participants made a combination of  horizontal and ver-
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tical job moves in all three sectors. In both the solar and 
wind sectors, participants made horizontal job moves, 
e.g. solar installer to solar technician. In the energy ef-
ficiency sub-sector, some participants made vertical job
moves e.g. moving from EPCP to energy manager. Not
unexpectedly, participants in all three sectors aspire to
vertical career progression; they aim for roles with a
higher level of  responsibility, authority, or pay scale but
within a similar role or function within the same industry.
However, this poses challenges, given the considerable
training required to move vertically. An Energy Manage-
ment Systems qualification is a bridge for vertical career
progression in the energy efficiency sector.

These nascent industries are, therefore, already witness-
ing multiple entry points into, and mobility points with-
in, learning pathways across the value chains, particularly 
from an upskilling and reskilling point of  view. This is 
an important element of  the just transition and the skills 
system should create enabling conditions for flexible en-
try and progression. It is necessary to take cognisance 
of  these multiple entry points to make it easier for cur-
riculum planning and provisioning and to enable inclu-
sive access for those particularly affected by the shifts 
in labour market demand due to the decarbonisation of  
carbon-intensive value chains. 

5.5.2 Overarching insights from analysis - learning 
pathway enablers and barriers
Enablers and barriers are often different sides of  the 
same coin, depending on whether they are in place. 
These issues that can be enabling or constraining include 
the following:

• Level of  foundational education in STEM (primari-
ly) subjects for technical jobs

• Uncertainty in demand due to either a lack of  poli-
cy (or strategy eg localisation)

• Pace of  implementation, impacting market entry or
career progression and certainty of  work duration
for short-term/project-based jobs

• Legislating qualifications for compliance reasons
that need government support to ensure accessibil-
ity

• Accessibility and quality of  required educational
provisioning including slow progress in updating
and recertifying curricula and qualifications for
specialised training programmes including upskill-

ing for rapid technology advancement and other 
changes

• Quality and knowledge of  academic staff
• Provision of  infrastructure in education institutions

(including IT in education institutions).
• Availability of  RPL programmes
• Availability and quality of  mentorship
• Availability and quality of  hands-on experience

including incentives for certification of  formal,
recognised on-the-job training, learnerships etc.

• Limited access to structured internship pro-
grammes and opportunities for compulsory learn-
erships for certification

• Knowledge of  issues such as basic safety training
and specific brand/product training required in
some sectors

• Lack of  soft skills impacting the pace of  progres-
sion

• Financial constraints impacting time taken for ca-
reer progression

• Opportunities for vertical career moves as when
vertical progression takes place it is generally into
managerial positions rather than technical ones

• Availability of  time for training
• Need for multi-skilled individuals or clusters of

interrelated occupations
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6.2 Summary of  Interventions
The analysis of  the pathways reveals the need for formalised, transversal or integrated interventions. The interven-
tions were originally proposed per sub-sector:

Table 29: Summary of proposed interventions per sub-sector

Category Interventions EVs Interventions for RE and bat-
tery storage

Interventions for energy efficiency

Policy Engage ECSA and other 
bodies on elaborating rele-
vant technician categories

Increase funding for can-
didate support and other 
forms of  work-integrated 
learning

Develop a strategy for supporting 
entrepreneurship and SMME de-
velopment. Support the develop-
ment of policy to better regulate 
quality and compliance in RE 
installations

Analyse government policy to identify where 
regulations can scale energy efficiency im-
plementation and map which skills would be 
required as a result

Update of  the current strategy

Institutional 
architecture

Promote increased collab-
oration between industry 
associations across value 
chain segments in relation 
to skills

Partner with the insurance industry 
and industry associations to pro-
mote and support increased quality 
through enterprise and skills devel-
opment

Partner with industry associations to fast-track 
energy efficiency qualifications and the use of  
CPD points to upskill individuals

Value chain Increase focus on circulari-
sation (many more pro-poor 
jobs in this space)

Support development of business 
cases for investment in local man-
ufacturing within the RE/Battery 
value chain for emerging black-
owned enterprises

Develop an energy efficiency commercialisa-
tion strategy together with DTIC for enablers 
required for localising the energy efficiency 
value chain and the required skills and under-
stand why this is not being done at present and 
export strategies e.g. cars

Bridging into 
work

Focus SETA bridging-in-
to-work grant categories 
(WIL, internships, learn-
erships, artisanships) on 
priority occupations. More 
carefully quality assure 
these through e.g. reflective 
learning structured activity 
logbooks rather than work 
attendance records, to ensure 
learners gain relevant work 
experience. 

6. PROPOSED INTERVENTIONS
FOR GIZ
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Category Interventions EVs Interventions for RE and bat-
tery storage

Interventions for energy efficiency

Labour market Increase efforts to upskill, 
qualify and formalise in-
formal sector mechanics to 
address spatial dimensions 
of inequality. Take a stronger 
gender and disability focus 
in existing formal sector 
interventions.

Conduct a detailed mapping of the 
demand for RE skills across geo-
graphic localities and the institu-
tional capacity and requirements to 
deliver on these at a localised level, 
including resourcing, accreditation 
etc. This can support more target-
ed interventions to gear up skills 
institutions (particularly TVET 
Colleges) to deliver on these skills 
(whether for reskilling, upskilling 
and skilling of new labour market 
entrants).

Provisioning 
and qualifica-
tions

Build capacity at TVET and 
HEI level to address profes-
sional bodies not accepting 
some qualifications (or 
de-register these institutions)

Fund a coordinated ap-
proach to the review of 
engineering technician 
programmes to ensure better 
alignment with emerging 
skills priorities

Increase multidisciplinary 
collaborations for emerging 
occupations

Sustain enrolments and grad-
uation of relevant trades as 
there is currently a sufficient 
pipeline

Accredit workplaces to deliv-
er candidate support across 
technician categories

Develop a strategy for recognising 
and upskilling people working in 
relevant trades to create a pool of 
formally skilled individuals that 
can adapt and engage in oppor-
tunities emerging through the RE 
value chain. This can be achieved 
through RPL and ARPL across 
key sectors where large number of 
individuals are working but are not 
formally skilled

This also includes strengthening 
the PV Green Card to give it more 
substance and formal recognition 
for electricians who wish to enter 
and compete in the Solar PV 
industry

Together with EWSETA, devel-
op a qualification for renewables 
waste recycling – particularly solar 
PV waste

Together with the EWSETA, help fast track 
the Energy Systems skills programme and 
review and possibly expand it to include energy 
systems integration, battery installation as well 
as energy management and optimisation 
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Category Interventions EVs Interventions for RE and bat-
tery storage

Interventions for energy efficiency

Pathway en-
ablers

Provide more formal path-
way mapping within families 
of occupations; and 
between skills programmes 
and full qualifications within 
each family

Do a research project on the skills 
and jobs required for the locali-
sation of  battery manufacturing 
in South Africa in alignment with 
the TIPS study on “Opportunities 
to develop the lithium ion battery 
value chain in South Africa” report 
in the following identified areas: 

1. Mineral refining;

2. Cell manufacturing;

3. Battery manufacturing and
assembly;

4. Battery recycling.

Develop partnerships for awareness pro-
grammes so organisations can do energy audits 
and run a parallel development programme. 
This could be initially supported through a 
government procurement programme for 
government facilities

Develop a programme for SMME ESCO 
development, building on existing work but 
adding in other skills such as finance, HR, pro-
curement and soft skills like problem solving 
and linking energy efficiency, renewable energy 
and battery storage skills

Pathway con-
straints

Incentivise workplaces 
through funding and men-
tors through CPD system to 
promote increased work-
based learning

Cross-cutting interventions are also recommended:

• Support the development of  effective skills plan-
ning systems by developing a common language for
occupations in the emerging value chains that allow
for more coherent measuring and monitoring of
demand and ensuring sufficient buy-in and capacity
within key SETAs to embed this in their planning
and resourcing life cycles.

• Develop an energy skills provision atlas for South
Africa that builds on the mapping suggested above,
consolidates all the available energy-related qualifi-
cations in the country in one place, and provides a
planning and tracking mechanism for monitoring
interventions.

• Engage the various “frontier technology” coun-
cils (e.g. the AI Council, the IOT Council) around
building skills pipelines into the energy sector and
develop digital skills intervention strategies for the
next 5 years to be included in current curricula and
upskilling programmes to equip new and current

workers and entrepreneurs.
• Incentivise mentoring of  technicians and trades

workers through recruiting retired mentors; increas-
ing the number of  CPD points that can be earned
through mentoring; and embedding a requirement
for mentoring into service provider contracts
(where appropriate). This must include training of
mentors in new technologies and approaches.

• Bridging programmes for maths, soft skills, basic
science, IT basics

• TVET lecturers upskilling - a different approach,
giving them practical experience and incentivising
them to include new material and getting SME
training as part of  the course ie over and above
the theory

• Review qualifications to minimise and consolidate
to give broad-based learners more flexibility in
career paths. For example, in energy efficiency
qualifications should cover a broad range of
equipment and not be narrowly focussed on one
element such as pumps
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• Assessing opportunities for the circular economy

6.2 Assessing the intervention through various lens-
es

The interventions were assessed through various “lens-
es” to determine which would have the biggest impact 
over the next five years.

6.2.1 Lens of  policy objectives

National policy in the three sectors is defined precisely 
(in the case of  Electric Vehicles), emergently (in the case 
of  Renewable Energy), and incipiently (in the case of  
Energy Efficiency). However, the Energy Efficiency and 
Renewable Energy industries preceded Electric Vehicles 
and are further advanced (this accounts for the limited 
qualitative data on Electric Vehicle pathways). The weak-
er quantitative data in Renewable Energy and Energy Ef-
ficiency is because these sectors are more diffuse and less 

regulated and organised, whereas the stronger quantita-
tive data in Electric Vehicles is because the automotive 
sector is highly organised, regulated and contained. 

This has impacted the level of  delicacy achieved in the 
study. The study “backcasted” from (as yet, not always 
fully defined) policy objectives. A diagram from the 
Treasury Framework for Managing Programme Perfor-
mance Information summarises how the interventions 
should be used to plan, budget and manage the skills 
development toward achieving these policy objectives. 

Figure 24: Managing Interventions toward Impact

Source: Framework for Managing Programme Performance Information (2015).
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Table 30: Interventions in terms of policy objectives for EVs

Engineering Technician Cluster (EVs)
Inputs a. Automotive specialisations in Discipline-Specific Guides for engineers

employed in the automotive industry are elaborated (mechanical
engineers, electrical engineers, industrial engineers, software engi-
neers…).

b. Funding for candidate support is increased

c. Automotive companies are accredited to provide candidate support

d. Retired (or other) engineers are recruited to mentor candidates

Processes a. Automotive engineering technician candidates are provided with
supervised workplace experience

Outputs a. Reduced % of  candidate engineering technicians registered for longer
than 3 years

b. % increase in professionally registered previously disadvantaged
engineering technicians

Outcomes a. % increase in engineering professionals employed in automotive
companies

Impacts a. Masterplan targets are achieved in relation to localisation, transfor-
mation, production and export.

Table 31: Interventions in terms of policy objectives for Renewables

Trades Cluster, Electricians (RE)
Inputs a. Detailed map of  demand in different parts of  the country

b. More detailed map of  pathways within/across families of  occupations

c. Improved regulation of  compliance in RE installations

d. TVET lecturers are upskilled

Processes a. ELCONOP support programme is delivered

Outputs a. % increase in qualified, skilled RE staff  in trade categories

Outcomes a. 49 700 new staff  employed in RE (Present Energy Scenario) are skilled and qualified

b. BBBEE industry scorecard reflects transformation charter commitments

Impacts a. SAREM targets in relation to inclusive industrial development are achieved

Tables 30-32 below illustrate how interventions proposed for each sub-sector should be planned, budgeted and 
managed to achieve the policy objectives.
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The lens is intended to show that “demand-led” skills 
policy relies on clearly defined areas of  demand. Giv-
en policy uncertainty and the extensive “latent demand” 
in each sector, this study has suggested interventions 
that are likely to serve the policy objectives that seem 
to be emerging. As policy is clarified and projects initi-
ated, it will be important for interventions to be shaped, 
planned, budgeted, managed, and monitored/evaluated 
to achieve these. 

In the case of  EVs, as component manufacturing ar-
eas are agreed upon, candidate support and work-based 
learning should focus on the trades and engineering tech-
nicians required to manufacture these. Similarly, RPL tar-
gets and interventions should be embedded within initia-
tives such as the Chamdor Hubs.

In the case of  Renewable Energy, the map of  demand 
in specific locations should be the focus of  upskilling 
TVET lecturers and delivering the ELCONOP pro-
gramme. 

Regarding energy efficiency, training, work-based learn-
ing, and enterprise development should focus on the 
specific subsectors and locations where energy efficiency 
awareness programmes and commercialisation strategies 

are implemented. 

This point is worth emphasising because once targets 
are cascaded to SETA strategies (for example), they have 
sometimes been achieved through more generic ap-
proaches rather than strategically focused capacity-build-
ing partnership arrangements. 

6.2.2 Lens of  time
The interventions were firstly consolidated where ap-
propriate and then mapped in terms of  their implemen-
tation (starting) timeframes as outlined in the table be-
low. The analysis showed that the three technical areas 
overlapped a great deal regarding solutions for enabling 
learning pathways, albeit with a different focus in some 
cases.

Table 32: Interventions in terms of policy objectives for energy efficiency

EE Cluster

Inputs

a. Partnerships to increase awareness of  EE are established

b. EE industrial policy is updated, and the skills required have been identified

c. A strategy for commercialising EE is in place

d. Pathways within and between families of  occupations are detailed

Processes a. Bridging into work programmes are established and improved

Outputs a. % increase in number of  learners graduating each EE occupation

b. % increase in PDI learners graduating

Outcomes a. % increase in the number of  EE graduates employed per sub-sector

Impacts a. % improvements in EE implementation per sub-sector
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Short term ( 1 year ) Medium term ( 2-3 year ) Long Term (3-5 years )

Engage ECSA and other bodies in elabo-
rating relevant technician categories

• Elaborate automotive specialisations
in the Discipline-Specific Training
Guidelines for engineering occupa-
tions employed in the automotive
industry

Increase capacity for candidate support 
and other forms of work-integrated learn-
ing.

• Increase funding for candidate
support

• Solicit participation from automo-
tive employers in candidate support
programmes

Review and engage government on policy 
to

• Better regulate quality and com-
pliance in RE installations
• Identify where regulations can scale
energy efficiency implementa-tion and
map which skills would be required as
a result
• Update of current energy ef-ficiency 
strategy

Work with government to develop new 
strategies in the following areas:

• An energy efficiency commercialisa-
tion strategy together with DTIC

• Strategy for supporting JET
entrepreneurship and SMME
development including ESCOs
adding in skills such as finance, HR,
procurement and soft skills like
problem-solving and linking energy
efficiency, renewable energy and
battery storage skills

• Strategy for recognising and up-
skilling people working in relevant
trades to create a pool of formally
skilled individuals

• Do a research project on the skills
and jobs required for the localisa-
tion of battery manufacturing in 
South Africa

Engage the various “frontier technol-ogy” 
councils (e.g. the AI Council, the IOT 
Council) around building skills pipelines 
into the energy sector and developing 
digital skills intervention strategies for the 
next 5 years

Review of qualifications to minimise and 
consolidate to give more broad-based 
learners that have more flexibility in career 
paths, for example in energy efficiency 
qualifications should cover a broad range 
of equipment and not be narrowly fo-
cussed on one element such as pumps

Allocations 33: Allocation of proposed interventions into short, medium and Long term for completion
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Short term ( 1 year ) Medium term ( 2-3 year ) Long Term (3-5 years )

.Increase capacity for candidate sup-
port and other forms of  work-integrat-
ed learning

• Increase funding for candidate
support

• Solicit participation from automo-
tive employers in candidate support
programmes

. Promote increased collaboration between 
industry associations and the insurance 
industry to:

• Promote and support improved
quality through enterprise and skills
development

. Conduct a detailed mapping of  the 
demand for RE skills across geographic 
localities and the institutional capacity 
and requirements to deliver on these at a 
localised level

. Accredit workplaces to deliver candidate 
support across technician categories

. Provide more formal pathway mapping 
within families of  occupations (including 
skills programmes and full qualifications

. Develop partnerships for awareness pro-
grammes so organisations can do energy 
audits and run a parallel development 
programme supported by a government 
procurement programme

. Develop bridging programmes for maths, 
soft skills, basic science, IT basics
. Support DHET in the development of  
more agile skills planning systems through 
developing a common language and pilot-
ing skills anticipation mechanisms for oc-
cupations in the emerging value chains to 
support SETAs and industry associations

. TVET lecturers upskilling - a different 
approach:

• Giving them practical experience
• Incentivising them to include new

material in particular in relation to
emerging skills

• Including SME training as part of  the
course ie over and above the theory

• Integrating energy-related skills into
the National Digital Skills Strategy
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Short term ( 1 year ) Medium term ( 2-3 year ) Long Term (3-5 years )

• Use the outcomes of the above
bullet point as input into a JET Skills
Atlas. This Atlas would not just be a
list of occupations but rather begin
to detail the plethora of different
pathways and high-light areas where

. Review the value chains to increase focus 

on circularisation and promote initiatives 

to increase circularisation in the waste 

economy, e.g. recycling of  tyres and other 

waste material
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The lens of  time indicates that some of  the more sys-
temic issues, such as building foundational skills, chang-
ing policy, and evolving qualifications to allow better ca-
reer progression, will take longer to complete, but some 
critical enablers must be addressed in the short term. 
These shorter-term interventions include partnering 
with others to avoid duplication, increasing funding to 
existing initiatives, and working on mentoring. These will 
increase impact and replicate success stories. 

A skills atlas that starts to reflect some of  the issues 
transforming the skills ecosystem, such as the broaden-
ing and clustering of  occupations and the need to upskill 
these clusters, will set the foundation for future work 
on alignment with the OFO system and the review of  
qualifications needed to ensure better opportunities for 
career progression.

Emerging skills will also evolve over time, so continu-
al reassessment and new qualifications are necessary. In 
the medium to longer term, if  some of  the foundational 
issues are addressed, new policy will help drive demand 

for skills, and upgrading educational provision and the 
institutional capacity to manage this will upgrade the 
quality of  education. 

6.2.3	 The lens of  addressing pathway barriers

When all the research was assessed, a set of  pathway 
barriers and enablers were identified. If  the system is to 
operate more effectively these will need to be addressed. 
If  the interventions are mapped against the learning 
pathway barriers and/or enablers, the following picture 
emerges for the short, medium and long term.
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Barriers or Enablers:

Engage 
ECSA and 
other bodies

Increase 
fund-
ing for 
candidate 
support

Pro-
mote in-
creased 
collabo-
ration

Conduct a 
mapping of  
the demand 
for RE 
(Renewable 
Energy) skills

Accredit 
work-
places to 
deliver 
candidate 
support

Provide 
pathway 
mapping 
within 
families 
of  occu-
pations

Develop 
partner-

ships 
for EE  

awareness 
programs

Develop bridging 
programs

Support DHET for 
more agile skills plan-
ning systems

JET Skills 
Atlas

Level of  foundation education in Stem
(primarily) subjects for technical Jobs

Uncertainty in demand due to either a 
lack of  policy ( or strategy eg localisa-
tion
Pace of  implementation, impacting mar-
ket entry or career progression

Legislating qualifications for compliance 
reasons that need government support

Accessibility and quality of  required 
educational provisioning
Quality and knowledge of  academic 
staff
Provision of  infrastructure in education 
institutions
Availability of  RPL programmes

Availability and quality of  mentorship

Availability and quality of  hands-on 
experience
Knowledge on issues e.g. basic safety 
and specific brand/product training

Lack of  soft skills impacting pace of  
progression
Financial constraints impacting time 
taken for career progression

Opportunities for vertical career moves

Availability of  time for training

Need for multi-skilled individuals or 
clusters of  interrelated occupations

Outcome 4 6 6 2 6 2 3 4 7 4

Proposed Short term interventions

Table 34: Mapping of interventions against pathway barriers and/or enablers for the short term
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Table 35: Mapping of interventions against pathway barriers and/or enablers for the Medium term

Barriers or Enablers:

Better regulate 
quality and 
compliance in 
RE installa-
tions

Identify 
where regula-
tions can 
scale EE 
implementa-
tion

Update 
of  current 
EE strat-
egy

EE commer-
cialisation 
strategy

Strat-
egy for 
support-
ing JET 
SMME   
develop-
ment

Strategy for 
recognis-
ing and 
upskilling 
in relevant 
trades

Research 
project on 
localisation of  
battery manu-
facturing

Fast 
track the 
Energy 
Systems 
skills pro-
gramme

Qualification 
for renewables 
waste recycling

Incentivise 
mentoring to 
increase work-
based learning 

Level of  foundation education in Stem
(primarily) subjects for technical Jobs

Uncertainty in demand due to either a 
lack of  policy ( or strategy eg localisation)

Pace of  implementation, impacting mar-
ket entry or career progression

Pace of  implementation, impacting mar-
ket entry or career progression

Accessibility and quality of  required 
educational provisioning

Quality and knowledge of  academic staff

Provision of  infrastructure in education 
institutions
Availability of  RPL programmes

Availability and quality of  mentorship

Availability and quality of  hands-on 
experience

Knowledge on issues e.g. basic safety and 
specific brand/product training

Lack of  soft skills impacting pace of  
progression
Financial constraints impacting time 
taken for career progression
Opportunities for vertical career moves

Availability of  time for training

Need for multi-skilled individuals or clus-
ters of  interrelated occupations

Outcome 6 4 3 1 13 13 1 6 4 11

Proposed medium term interventions
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Barriers or Enablers:
Engage the various “frontier technol-
ogy” councils

Review of  qualifications to 
minimise and consolidate to 
give more flexibility

Level of  foundational education in STEM (pri-
marily subjects for technical jobs)

Uncertainty in demand due to either a lack of  
policy (or strategy e.g. localisation)

Pace of  implementation, impacting market 
entry or career progression

Legislating qualifications for compliance rea-
sons that need government support

Accessibility and quality of  required educa-
tional provisioning

Quality and knowledge of  academic staff

Provision of  infrastructure in education institu-
tions

Availability of  RPL (Recognition of  Prior 
Learning) programmes

Availability and quality of  mentorship

Availability and quality of  hands-on experience

Knowledge on issues e.g. basic safety and spe-
cific brand/product training

Lack of  soft skills impacting pace of  progres-
sion

Financial constraints impacting time taken for 
career progression

Opportunities for vertical career moves

Availability of  time for training

Need for multi-skilled individuals or clusters of  
interrelated occupations

Outcome 9 13

Table 36: Mapping of interventions against pathway barriers and/or enablers for the Long term

Proposed Long term interventions
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The following interventions contributed to addressing the highest number of  barrier/enablers (6 or more).

Table 37: Interventions that address the highest number of pathway barriers and/or enablers

Short Medium Long

Increase funding for candidate
suport

Better regulate quality and 

compliance in RE installations

Engage the various “frontier 
technology” counsils

Proomote increased collabora-
tion

Strategy for supporting JET 
SMME development including 
ESCOs 

Review of  Qualifications to 
minimise and consolidate to 
give more flexibility

Accredit wcandidate supportorkplaces to deliver Strategy for recognising and 
upskilling in revevant trades 

Support DHET for more agile
skills planning systems

Fskill progast trac rammek the Energy Systems

Incentivise mentoring to in-
crease work based learning.

Intervention

The interventions assessed to have the highest potential 
to address barriers include supporting a more agile skills 
planning system, increased collaboration, supporting 
SMMEs and supporting work-based learning in various 
forms. The need to address the qualifications system and 
optimise qualifications to not only be future-proofed 
but multidisciplinary will also contribute significantly to 
learning pathways agility and appropriateness for South 
Africa’s economic context.

Again the need for a variety of  interventions that ad-
dress the system is evident.

6.2.4 The lens of  where in a career progression 
the interventions would be applied
For this analysis, the barriers identified above were over-
laid onto the career progression process, and the inter-
ventions were mapped to match the point in the pathway 
where they would be applied.
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This lens firstly showed some gaps where there were no 
interventions, for example, the need for career signalling 
and RPL support. Given the socio-economic challenges 
in South Africa, these are critical issues that will allow 
many unemployed people or employees with much more 
potential to study in areas where there is demand for 
their skills, find decent work if  they are unemployed, and 
then progress in their careers.

Secondly, it showed that some of  the barriers are com-
mon across a number of  points in the career progression 
pathway, such as financial constraints and the quality of  
the steps in the process. Some of  these barriers are criti-
cal to progression in the JET sector, given the rapid pace 
of  technology change and the need to upskill and reskill 

as these technologies are adopted at scale.

Lastly, it reflects the interconnectedness of  the system 
and reinforces the importance of  addressing the system 
as a whole and not individual elements, which may have 
successful outcomes when looked at in isolation but not 
contribute to the transformation of  the system. For ex-
ample, if  the education providers are assisted in improv-
ing infrastructure and the quality of  their education and 
financial support is given to students, but the students 
cannot meet entry-level requirements due to an inade-
quate basic education system, then the effort is wasted. 
The complexity also significantly impacts skills planning 
and the need to develop more robust, agile and resilient 
planning processes that can timeously adjust to change.

Figure 25: Mapping of career progression pathway with barriers and inter-
ventions (green indicates barriers and blue interventions)
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6.3 Consolidated analysis and recommendations
It was noted that the interventions coalesced around the 
following issues:

• Policy and national strategy
• Qualification reviews to develop more broad-based

qualifications that allow flexibility in career path-
ways

• Upskilling and supporting TVET lecturers/infra-
structure

• Supporting mentorship and work-based learning
• Bridging interventions to aid in entry into the path-

ways but also progression
• Collaboration across various industry players to

increase impact
• Future proofing qualifications in recognition of  the

fast-changing technology landscape

To develop the recommendations, these clusters of  in-
terventions were assessed against a set of  principles. The 
principles around which the prioritisation of  effort and 
focus was done were that interventions should:

• Not duplicate existing effort, but rather build on
and amplify it and support collaboration and
partnerships

• Align and support JET IP efforts as a major
strategic driver for the country

• Focus on the system rather than the individ-ual
components, as it is the pathways that are
important

• Be able to provide impact.

Noting that the JET IP skills chapter makes a series of  
recommendations as follows: 

• Establishment of a three-tier JET skills ecosys-tem
to coordinate and align JET skills activities across
multiple institutions and stakeholders, in alignment
with the Department of Higher Ed-ucation and
Training’s (DHET’s) national Skills Master Plan
2030

• Establishment of Skills Development Zones
(SDZs) (local learning networks) focused on

three core value chains: in Mpumalanga (renew-
able energy and transmission); in the Eastern Cape 
(EVs); and the Northern Cape (GH2), anchored in 
local education institutions in part-nership with 
business to support community and local economic 
development initiatives

• JET skills needs assessments for each of these
three core JET value chains and the implica-tions
for tertiary education institutions JET capacity
development for government and key government
institutions

• Support for foundational skills development
involving upskilling teachers and integrating
sustainable energy concepts into school curric-ula

• Using these principles, the various clusters of
interventions and the insight gained through the
various lens analyses, the following recom-
mendations are made:
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No Recommendation Intervention cluster addressed Justification

1 Give impetus and guidance to the JET 
IP activities around skills, such as the 
JET IP Desk which is currently being 
set up using the high-level framework 
of  interventions

. Policy and national strategy

. Collaboration across various industry 
players to increase impact
. Future proofing qualifications in recog-
nition of  the fast-changing technology 
landscape

The framework can be used to ensure that 
a transformative approach is taken, where 
the ecosystem is unblocked in key areas to 
allow better career progression. 
The National JET Skills Advisory Forum 
can be utilised to give input and guidance to 
the proposed strategy interventions

2 Support the increase in quality of  educa-
tional provisioning by doing a systems-
led series of  pilot programmes to work 
with TVET colleges, businesses and 
SETAs to upgrade and support as well 
as bridge into work and ensure learner-
ships and certification

. Upskilling and supporting TVET lec-
turers/infrastructure
. Supporting mentorship and work-
based learning
. Collaboration across various industry 
players to increase impact
. Future proofing qualifications in recog-
nition of  the fast-changing technology 
landscape

This will allow GIZ to be the convenor of  
several efforts and pull together funding 
and leanings that can be replicated. It can 
link to the SDZ envisaged in the JET IP 
skills chapter and help establish and sup-
port them where appropriate. It encourages 
a demand-led skills approach

3 Support an expanded and coherent RPL . Bridging interventions to aid in entry 
into the pathways but also progression
. Collaboration across various industry 
players to increase impact

This is a significant barrier to entry for 
many South Africans and requires a 
focused approach that makes RPL more 
accessible, affordable, and developmen-
tal in nature. This will have a significant 
transformative effect on the ability of  
young people and adults, particularly those 
in township communities, to gain recogni-
tion for their skills, become more mobile in 
the labour market, open opportunities for 
income generation, and progress towards a 
trade qualification.

There are intrinsic challenges with RPL, 
but at least some of  these lie in the models 
of  RPL that have been attempted (largely 
influenced by poor assessor training). Other 
models piloted in SA and elsewhere are bet-
ter suited to address the challenge.
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No Recommendation Intervention cluster addressed Justification

4 Partner with the Digital Skills Strategy . Bridging interventions to aid in entry 
into the pathways but also progression
. Collaboration across various industry 
players to increase impact
. Future proofing qualifications in recog-
nition of  the fast-changing technology 
landscape

The first Digital Skills Implementation Plan 
ends in 2025. Engaging now with imple-
mentation planning for 2026-2030 provides 
an efficient mechanism for systemic inclu-
sion of  the JET skills priorities from basic 
education through TVET to universities.

5 Through the JET IP Skills Desk and 
Advisory Forum begin to review the 
qualifications framework and approach 
required for JET skills and skills clusters 
which starts with the development of  a 
JET Skills Atlas

. Qualification reviews to develop more 
broad-based qualifications that allow 
flexibility in career pathways
. Upskilling and supporting TVET lec-
turers/infrastructure
. Collaboration across various industry 
players to increase impact
. Future proofing qualifications in recog-
nition of  the fast-changing technology 
landscape

This will address the barriers of  financial 
requirements for continual retraining and 
upskilling due to technology changes. It can 
also provide the basis for developing train-
ing for job clusters and for SMMEs where a 
variety of  skills may be needed. It can also 
address the OFO alignment issue and en-
sure that qualifications can be quickly and 
efficiently developed or reviewed.
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to aid with addressing barriers and enabling a fast-
er and easier progression along the interconnected 
skills pathways. These were prioritised into interven-
tions for the short, medium and long term and prior-
itised. The interventions assessed to have the high-
est potential to address barriers include supporting 
a more agile skills planning system, increased collab-
oration, supporting SMMEs and supporting work-
based learning in its various forms whilst building 
on existing initiatives and taking a systems approach. 
Addressing the qualifications system and optimising 
qualifications to be future-proofed and multidisci-
plinary will also contribute significantly to learning 
pathways agility and appropriateness for South Afri-
ca’s economic context.

Therefore, the pace of  occupational change is var-
ied due to budget constraints and existing demand, 
which cause uncertainty and require agility in the 
market. These issues can only be addressed through 
radical collaboration to address the lack of  coordi-
nation and integrated planning. This collaboration 
involves co-creating solutions from top-down stra-
tegic and bottom-up impact-forward perspectives. 
Only by taking this holistic approach can the identi-
fied gaps in the learning pathways be addressed.

It is evident from the research that skills learning 
pathways in the JET areas studied are changing rap-
idly and fragmented. There are many barriers to ed-
ucational progression. Some of  the areas identified 
as transforming these learning pathways were iden-
tified as:

• Policy across all three areas is in place but with
different impacts and focused on technology en-
ablement and localisation opportunities, with few
interconnections between PSET and planning.
Policy is, however, not driving demand sufficient-
ly.

• Technology is transforming the learning pathways
and requires new skills and qualifications or new
learning pathways, some of  which do not exist.

• Across sectors, there is an emerging digitalisation
of  roles and skills needs due to the introduction
of  various frontier technologies.

• Emerging skills are in demand at high levels
(e.g. AI, IOT) required to drive the need for the
job clusters discussed in this report. High-level
emerging skills are key to unlocking intermedi-
ate-level job growth in emerging skills.

• Value chains are complex, with a mixture of  local
and international components to increase local-
isation but localisation efforts could be further
driving demand.

• Occupational change is occurring with the hybri-
disation of  occupations (technical and soft skills)
and more interlinked occupations within clusters
or streams of  occupations.

• Upskilling of  the occupational family as a whole
is required and, in some cases, upskilling laterally
across sectors. There is also a shift in some areas
to construction with all the temporary Occupa-
tional progression could be from a lower level
qualification to multi-skilling, leading to a
higher level qualification

The work identified several potential interventions 

7 CONCLUSIONS
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Skills Narrative/Pathway Questions for individuals in renewable occupations

Introductions & Brief  Explanation of  the project:  

My name is (interviewees name).

I am a Researcher at the Centre for Researching Education & Labour (REAL), at the University of  the Witwa-
tersrand in South Africa. The Centre is currently working on a project that is trying to understand How people enter 
jobs in the energy sector. This can help us to understand how we can create more seamless access routes for young 
people. And this will help to create a better flow within education and training, improved connections between ed-
ucation and work, and improved development and use of  skills at work.

We are focusing on the following emerging energy sub sectors: energy efficiency, electric vehicles, solar PV, wind 
energy and storage. 

Inform participant about consent/anonymity:

• This interview will take approximately 30-40 minutes. All information provided will be kept confidential.

• Do you consent to being recorded for research purposes?

Bibliographic information

1. What is your name?

A) General Pathway Questions:

2. Where do you currently work within the energy sector ?

a. Can you please provide an overview of  your current role and responsibilities in the energy sector?
b. In your role what other jobs do you commonly work with?

3. How long have you been working in the solar/wind/EV/EE/storage sector?

4. What motivated you to pursue a career in solar/wind/EV/EE/storage?

B) Pathway Dynamics

5. What was your first job in the energy sector?

a. Where did you work?
b. Did you study any qualifications that helped you to access this job?

APPENDIX 1: INTERVIEW GUIDE



118

C) Trace the job moves

6. From this job where did you move to?

a. What helped you to make that job move.

7. Can you give us an idea of  some of  the other energy jobs you have worked in?

8. What type of  courses have you done?

a. Can you list them for us?
i. Certificate/qualification/short course / skills programme ?

b. Where have you done most of  your training – (private providers/ public – universities etc.; workplace-based train-
ing?)

9. Has it been difficult to find the training you need?

a. Has there been training that you think you need but you cannot find/access?

10. Did you have any mentors or influential figures who guided you in your career path?

a. If  yes, how did they influence your journey?

11. What are some of  the challenges you have faced along your career route (both academic and in the workplace)?

a. If  so, how did you overcome them?

12. Did you participate in any internships, apprenticeships, or work-study programs related to renewable energy?

a. If  yes, how did these experiences contribute to your career development?

13. Have you encountered any gaps or discrepancies between the skills you learned in your educational/training
programs and the skills demanded by employers in the solar/wind/EV/EE/storage sector?

14. Looking forward, where would you like to go/move in your career?

a. Are there any specific roles or areas of  specialization you are aiming for in the near future?

b. Do you think there are any skills/or other barriers  that may be hampering your career progression in the
energy sector ? If  so, can you provide examples?

15. What advice would you give young people that are keen to enter the energy sector?

Closing:

16. Do you have any other questions for me? Or is there anything else you would like to add?

Thank you for your time and your valuable insights and participation in this interview. If  we have any further ques-
tions we will be in contact.
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