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EXECUTIVE SUMMARY 

The South African National Energy Association (SANEA) in partnership with the Wits Business 
School’s African Energy Leadership Centre (AELC), the University of Witwatersrand’s Centre for 
Researching Education and Labour (REAL) and with the support of the South African BRICS 
Business Council proposed the development of a South African Energy Skills Roadmap to support 
a Just Energy Transition in South Africa. The project is funded by Deutsche Gesellschaft für 
Internationale Zusammenarbeit (GIZ). 

It was acknowledged that there are many existing initiatives completed or underway that address 
skills in the energy sector, however, there are gaps in that there is not one cohesive initiative, the 
broader energy sector is not fully covered, and the longer-term skills are not adequately considered. 

The primary objective of the project was therefore to develop a comprehensive energy and related 
skills roadmap, identifying new skills and competencies that will be needed in the energy sector in 
the future because of the energy transition. 

The project was executed over three phases to 
answer key questions in the development of a 
roadmap. The methodology used was a 
combination of various approaches customised 
to suit the South African context and energy 
sector. The detailed process followed is shown 
in the fish diagram below which culminated in 
the energy skills roadmap. 

Background and objectives 

Process followed 
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This assessment was carried out in Phase 1 of the project and involved identifying and analysing 
over 200 documents written on skills in the South African energy sector over the last 5 years. This 
avoided duplication; built on existing findings; identified gaps and informed the development of a 
long-term roadmap of future energy skills. 

The work was categorised into four groupings namely Decarbonisation; Decentralisation; 
Digitalisation and Market structure. 

It was concluded that the energy sector is being driven by several key trends both global and local. 
These have critical implications for skills development as not only will current jobs be impacted, but 
new occupations and skills will be needed. 

Skills requirements for the energy system necessitate an ecosystem and integrated approach and 
acknowledgement of the transformative process that is occurring over time and in local geographic 
areas. Siloed approaches need to therefore be avoided to maximise any opportunities and build 
any trade-offs into decision-making. 

To determine the future skills requirements, it is critical to predict what future trends will impact the 
sector, as well as how various energy players will react to them. This was done considering the 
global level as well as the national level. 

Global Meta trends transforming the world were identified in phase 1 of the project as well as from 
the political, economic, social, technical, legal and environmental dimension analysis undertaken 
by SANEA in the development of the South African Energy Risk Report (2022), which also considers 
global impacts. 

A series of workshops held with industry players identified critical trends up until 2050. These 
trends were consolidated into clusters and prioritised. The additional global trends of automation 
(including robotics) and Artificial Intelligence (AI) were identified as likely to impact on the energy 
sector although not necessarily direct energy technologies. These trends are detailed below as 
well as how they change in terms of rate of change over the time period up until 2050. 

Baseline study 

Trends and uncertainty 
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It is clear that the energy sector in South Africa is in crisis and faces a great deal of uncertainty in 
developing a skills roadmap as a result. To deal with the uncertainties, a set of scenarios 
was developed, and a set of no-regret actions identified. The scenarios and trends were used to 
identify uncertainties as they could play out over time and impact skills demand and provisioning. 

By analysing the trends as well as uncertainties in the energy sector as identified by SANEA in 
their South African Energy Risk Report, uncertainties that will impact skills supply and demand 
were identified. 
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The impact of these trends on occupations and skills was analysed per trend and a comprehensive 
analysis of the various occupations that will be needed over time was carried out. The following 
emerged: 

● The shift to decarbonisation and electrification is being reflected in the increased demand
for a wider variety of jobs, including outside the energy sector.

● This has resulted in the emphasis on only techno-economic jobs shifting to include a socio-
economic and just transition emphasis as well.

● The private sector is employing specialists in future areas such as green hydrogen to inform
policy and clients that will shape the trajectory. The public sector tends to be more focused
on current jobs and issues.

● The decentralisation and automation/AI trends are resulting in a shift in the types and
locations of jobs from more technical to more construction jobs.

● The emerging energy markets are driving new types of jobs and where they are located
geographically and sectorally, e.g. from a central utility to a municipality etc.

● Consideration needs to be given to transversal skills that can be used across various
national initiatives such as infrastructure development.

To ensure that the labour market’s demand and supply were met, the implications of the energy 
trends on the education sector were also examined. This included the consolidation of all the 
current energy-related degrees, diplomas, short courses etc. currently offered in South Africa. 

The following conclusions were drawn: 

● There is an adequate supply of traditional energy qualifications at the university level
(number of qualifications not the number of graduates).

● Traditional energy education is not adequately supplying specialisations such as
qualifications in renewables or clean energy.

● It is unclear if post-school curricula and education quality are responding adequately or
appropriately to future demand.

● Community and Technical Vocational Education and Training (TVET) colleges are not
responding to nor providing appropriate training for current and future local demand e.g.,
solar in the Northern Cape.

● The skills pipeline from basic education is poor. This is having an impact on the throughput
of students in the relevant courses at the tertiary education level.

Implications for the education sector 

Occupations and skills 
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Skills planning is a critical issue given the integrated and systemic nature of the sector. If adequate 
and timely skills planning for the energy sector is to be realized, attention should be given to the 
following: 

● The need for flexibility given the uncertainties. This is currently not adequately considered.

● Acknowledge occupation demand and skills along the transition time continuum, not just
current and end goals.

● Consider the ecosystem of activity, this being the broader energy sector value chain and
geographical location.

● Include skills planning upfront in sector and development plans - not ‘tagged on’ at the end.

● A single accountable entity for skills planning is required that would include government,
industry, academia and civil society (at all levels) to avoid duplication and ensure that the
enabling jobs are adequately provisioned.

Considering all the data, analysis and conclusions, of the following recommendations are made to 
facilitate implementation, a critical consideration in the South African context. 

Consideration Recommendation 

Uncertainty and trends ● Develop a more detailed set of scenarios and impacts on jobs to 
acknowledge the nuances of each scenario on jobs and locations e.g. 
Northern Cape etc. 

● Track uncertainties to feed into the flexibility of skills planning. 

Multi-dimensional approach 
to skills development 

The SA skills roadmap will need to have a coherent vision and concurrently 
work on the following: 
● Reskilling and upskilling adults to be better equipped to navigate the energy 

transition at various points in the energy value chain. 
● Aligning the energy skills development system with the anticipated labour 

force needs of the future, with a particular focus on jobs to support a just 
energy transition. This involves sophisticated anticipatory skills 
development and working with labour market intelligence, as well as the 
strengthening of skills system innovations across the energy value chain 
and its associated ecosystem i.e. not to be relegated to a narrow band of 
technical skills only. It also involves investing in a skills development capacity 
and building new types of skills and specialisms. 

● Resourcing foundational skills development throughout the education 
system to improve the adaptive capacity of the broader workforce. This 
involves curriculum transformation, teacher capacity development in the 
schooling and post-schooling system (especially also TVET and community 
educator competencies), restructuring employer-provider (demand-supply) 
relations, and expansion and diversification of learning pathways (currently 
the skills for green jobs arena is dominated by high-skills learning 
pathways). 

● The skills plan will need to offer national-level strategic support and local-
level alignment with emerging priorities and opportunities. Mediating 
between national to local is critical as the roadmap unfolds. The focus 
should be on capacitating governments and national entities but also 
consider bottom-up skills processes that could be driven and/or informed 
by local affected communities. 

Considerations and recommendations 

Skills planning 
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Consideration Recommendation 

Occupation and skills ● Development of an occupation and skills atlas. 
● Undertake an employee workplace-based survey to develop clearer ideas 

on workplace-based learning needs. 
● Undertake skills ecosystem mapping in high-impact areas (either decrease 

or increase in jobs). 
● ‘Soft’ skills need to be identified and accommodated across various job 

levels. 
● Consideration needs to be given to transversal occupations and skills that 

can be used across various national initiatives such as sector and 
infrastructure development plans. 

Implications for the education 
sector 

● To investigate energy transition-related student throughput (graduations) 
vs employer demand. 

● Curriculum review of energy transition-related course content for relevance 
/ specialisms (especially within critical hotspot geographical areas). 

● Understanding learning pathways in the energy sector through a focused 
and detailed study of how job seekers can progress within the energy 
sector. This should include the streams of work associated with core jobs 
that are going to be impacted by or required to transition South Africa’s 
energy sector. 

● To review or research to better understand how to enhance partnerships to 
provide education and training. 

Skills planning ● The skills implementation plan should be driven by one accountable entity, 
yet include government, industry, academia and civil society (at all levels) 
to avoid duplication, that enables jobs to be adequately provisioned, and is 
responsive to ever-changing uncertainties. 

● Cross-SETA collaboration and coordination to support skills provisioning 
for the energy transition. 

● Develop and implement an energy just transition skills implementation plan 
and a skills hub that can coordinate skills planning processes (governance, 
time, cost, research) 


