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CONTEXT
• The energy transition is happening globally, 

and the pace of change is accelerating
• The energy transition is resulting in sector 

coupling into related sectors, increasing the 
complexity 

• Future skills will also be needed for other new 
technologies such as robotics, artificial 
intelligence, nanotechnology and 3D printing as 
these technologies are impacting our 
customers and suppliers

• According the WEF South Africa has a long 
way to go in order to improve its Just Energy 
Transition Readiness

• The transition provides many opportunities for 
South Africa, but the transition must be just

• Ensuring we have the right skills at the right 
place and at the right time will be a critical 
enabler



Definition from the IISD

The following three dimensions of justice need to 
be considered in the South African context:
• Procedural
• Distributive
• Restorative (after TIPS)

A just energy transition is a negotiated vision and 
process centred on dialogue, supported by a set of 
guiding principles, to shift practices in energy 
production and consumption.  It aims to minimise 
negative impacts on workers and communities with 
stakes in high carbon sectors that will wind down, and 
to maximise positive opportunities for new decent 
jobs in the low carbon growth sectors of the future.  It 
strives to ensure that the costs and benefits of the 
transition are equitability shared. (IISD)



Implications of trends on jobs

Decarbonisation of the sector requires a major shift from fossil-fuels and a change in the country’s energy 
mix. This will have significant implications on current jobs in the coal, oil and natural gas sectors. In turn a 
growth in clean and renewable energy provides an opportunity for those currently employed in these 
sectors to transition to sectors of growth, and the creation of new jobs.



Partners and key contributors (1)

This project is a partnership between the South African National 
Energy Association (SANEA) and the African Energy Leadership 

Centre (WITS/AELC) at WITS University Business School. 

Wits University’s African Energy
Leadership Centre is a first in Africa and
designed to equip businesses,
policymakers and other stakeholders with
the interdisciplinary leadership skills
necessary to manage the extensive
transitions underway in the energy sector.
It provides two cutting edge postgraduate
courses in energy leadership as well as
public outreach events and research

SANEA represents a hub for objective
thought leadership on energy and related
matters. In so doing, SANEA stimulates
original thinking to catalyse a
transformation of the South African Energy
Sector. SANEA will be able to draw on its
extensive network locally and
internationally, to guide and lead this work.
SANEA leads several energy sector
projects aimed at contributing towards a
just energy transition



Partners and key 
contributors (2)

• In addition to the Advisory 
Committee, expert input will be 
sought through the South 
African Chapter of the BRICS 
Business Council (SABBC) as 
one of the country councils of 
the BRICS Business Council

• The SABBC is a significant 
parallel stream to the 
intergovernmental process, 
initiated to focus on business-to-
business engagements in the 
interests of creating tangible 
inter-trade and investment 
opportunities between the 
partner countries.  

• A great deal of work has been 
done by the BRICS Business 
Council on both energy and 
skills areas and so they will be 
brought in as experts to assist 
with the process.



Energy Skills 
Roadmap 
Objectives 
The project for Skills Roadmap to support a Just 
Energy Transition in South Africa is to develop 
an energy skills roadmap:
• Identifying new skills and competencies that 

will be needed in the energy sector in the 
future as a result of the energy transition

• The development of strategies to ensure that 
these are in place when they are needed

• Identification of those skills that will no longer 
be needed or will be needed at much lower 
levels in the future as a result of the energy 
transition

• The development of strategies that will 
reorient and reskill these groups of people.

The aim is to build on existing work, collate 
all the relevant information in one place and 
look longer term so that proactive measures 

can be taken



Phases of the Energy Skills Roadmap Project (1)

Phase 1: Set up and defining a detailed scope of work 
o Set up a database of projects related to this initiative, conduct 

interviews and get stakeholder input into the scope and 
objectives and confirm the gaps. Finalise scope of work

o Set up an advisory committee of active stakeholders working in 
this area (including DPE, DMRE, DEFF, NPC, BUSA, NGO’s 
researchers etc) to guide the work going forward and avoid 
duplication

o Develop a baseline dataset of current skills categories and 
training facilities.  This work will be done by doing up-front 
research to gather available data and interviewing various 
experts in the field.

o Develop a list of experts and interested and affected parties that 
will be invited to co-create the energy skills roadmap by 
participating in the workshops and form a virtual network for on-
going collaboration and information exchange. 

o Partners will be sought to host and manage the database.



Phases of the Energy Skills Roadmap Project (2)

Phase 2: Developing the Energy Skills Roadmap
o A series of workshops with representatives from relevant bodies will

be held to validate the baseline data from Phase 1 and identify gaps
etc.

o It is possible that further workshops may be required to reconcile or
normalise the data where there are large differences, or at least
produce a range or benchmark and explain the differences.

o Four to five workshops that will use the baseline data to develop
emerging jobs in the energy sector in South Africa will be held with
interested and affected parties.

o Facilitators will build on the baseline study and will lead participants
through the process to try and predict the future jobs in the sector.
These workshops will generate new material and knowledge.

o A final workshop will then be held to develop a set of
recommendations for business, government etc as well as to identify
additional work that may be needed.

o A report will be written, edited and copy edited and published on the
SANEA, BRICS and WITS/AELC websites.

o SANEA will set up a virtual “Impact Community” to provide a
platform for exchange and further collaboration



Phases of the Energy Skills Roadmap Project (3)

Phase 3: Communication and Dissemination of Results

o Following the finalisation of the report SANEA, BRICS and AELC
will publish the report on their websites

o The EWSETA will be approached to supplement their sector
reports and NBI their economic pathways report

o Specific presentations will be made to relevant government
departments e.g. DMRE, DEFF, DTI, DPE etc.

o A presentation and brochure will be developed and disseminated
to the network (including the BRICS member countries) and
advisory committee for further dissemination

o A series of co-hosted (SANEA, BRICS and AELC) events will be
held to communicate the results and encourage further debate
and to assist government and business with skills planning
initiatives



Objectives for the day
What we want to cover What we will not be covering

For us to playback the high level 
results

For you to review and reflect on the 
results – we are here to listen to you

Identify gaps 

Insights for final report

To set the vision for the sector

To confirm the quantum of required 
occupations/skills for the sector – just 
reflect what is needed

To promote or criticise any of the 
studies or technologies

To select preferred technologies
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Considerations 

● In relation to trends not just techno-
economic

● What is the journey that joins the start and 
end

● Scales of magnitude and timing

● Level of readiness – policy and actors in the 
system

● Is it just

● Risk and uncertainty



Process

Data analysis Trend workshop Skills workshop Jobs analysis Analysis & review 
SKILLS ROADMAP

Major trends 
identified and 

probability

Identification of 
required skills 

and jobs

Job advert 
analysis

Trend analysis 
and scenarios

>200 
publications 

assessed

Trends impacts 
and time frame 

Recommendations 
for education

Geographic 
implications

Jobs and skills
Survey

Analysis on 
skills, policy and 

technology
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Data analysis



System drivers

Global Meta-trends

Technology drivers Socio-economic drivers

Just 
energy 

transition

Prosumerism and new 
business models 

Sector coupling & 
new value chains

Acceleration of technological 
& social change

Renewable energy

Hydrogen and other 
clean molecules

Energy storage

SMART technologies

Sustainable livelihoods 
and employment

Women and youth

Socio-economic growth

Localisation

Greening of 
systems



Graphic representation

Drivers Occupations and skills

Techno-economic
Not market driven

Not value chain based
Soft skills enablers but not 

recognised

Technology
Socio-economic

Global

Policy

Integrated policy lacking
Energy vision not clear
Skills planning lacking

Social dimensions are included 
but level of detail lacking



Trends



Energy sector labour market

Global employment profile, by sub-sector (2019)

Source: Derived from IEA (2022).

South Africa employment profile, by sub-sector

Sources: Derived from Rennkamp and Bhuyan (2017), DMRE (2022), Hako 
(2022), Hermanus (2022), IRENA and ILO (2021), Sapia, (2019), Skidmore 
(2021), Statista (2022), StatsSA (2022a)



Trends that emerged from the workshops



Trend: Climate change - achieving net zero by 2050
Definition The Oxford Language definition of net zero is “target of completely negating the amount of greenhouse gases

produced by human activity, to be achieved by reducing emissions and implementing methods of absorbing
carbon dioxide from the atmosphere”.

Time Horizon

Probability/rate of change

What is it impacted by Whether or not South Africa is able to reach net zero by 2050 is impacted by a number of factors including:
•Energy consumption patterns
•The degree to which energy efficiency and demand side management are implemented
•The electricity mix (RE, storage, gas, nuclear, coal)
•Green hydrogen and Power to X (PtX) production or importation
•Financial support such as grants, concessional financing etc.
•The degree of electrification of the economy
•Economic growth

What it impacts This trend has a wide ranging impact on the entire country and every sector, but particularly the energy 
sector. Some of the impacts include:
•Cost of energy and thus the cost of doing business and energy affordability
•South Africa’s competitiveness in global markets
•The need for supporting infrastructure eg ports and pipelines

Actions or mitigation required The actions required are identified in various policy documents, but many feel that what South Africa has 
committed to is not enough and is predicated on the support of developed countries, particularly funding and 
technology transfer:
•Decisions on the pathway for a transition to cleaner fuels, including the role of gas as a transition fuel
•This means updated Integrated Resource Plan (IRP) and Integrated Energy Plans (IEP) that are regularly 
updated every 2 years as a minimum.
•Extension of the current IRP to 2050 and not just 2030 as it currently stands
•Integration of government policy including incentives and taxes, trade issues, education, innovation systems 
and planning
•National funding plan
•Cost abatement curves

90% 60% 20%



Consolidated trends



What the trends tell us

The complexity of the 
landscape

The inter-relatedness of the 
issues

The central role of 
renewable energy

Where some key decisions 
will need to be taken that 

can change the energy 
sector fundamentally

The central role of energy 
security 

Automation and 
digitalisation are also key 

drivers from a skills 
perspective as they will 

result in a decline in jobs 
over time



Energy scenarios





Scenario key driving forces

Key driving force Change

Here comes the sun I wanna hold your hand Long and winding road A hard day’s night

GDP >5% <3% <1% >1%

Ease of business High Low Low High

Energy security Low to high Low to very low Low to extremely low Low to medium

Net zero achieved Yes Maybe No Yes

Renewables Strong growth Strong growth Medium growth Medium growth

Gas Strong growth Low growth Low growth Low growth

Coal Decline Decline Decline Decline

Nuclear Maybe No No No

Energy efficiency High High High High

Green H2 & PtX High Medium Low Low

Market Many players, open No movement No movement Some players

Prices Moderate increases High increases Moderate increases Moderate increases

Finance Increasing Increasing Low Medium

Prosumerism Medium High High Medium

Grid/SMART Appropriate Adequate Insufficient Insufficient

Localisation High Low Low Low

Just Yes Maybe Maybe Maybe
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No regret options

• Renewable energy (and by association GRID and SMART)
• Energy efficiency (and by association SMART)
• Prosumerism (and by association renewables)
• Finance
• Energy security especially in the near term

Decisions will need to be taken 

• Gas
• Nuclear
• Market
• Green hydrogen and PtX

Declining 

• Coal

Finally there are skills required to make the 
transition just no matter what the scenario.
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Energy skills 
analysis

• Job demand analysis
• Trends implications on 

work

• Implications on skills



Job profile 
category

Accounting & 
Finance

6%
Administration

1%

Business, Consulting 
& Management

24%

Customer Service
1%

Data Science & 
Analysis

3%

Design
2%

Education & training
1%

Engineering & 
Manufacturing

40%

Environment & Social
4%

Human Resources
2%

IT
1%

Legal & Regulatory
7%

Media
0%

Sales & Marketing
8%

Transport & Logistics
0%



Job advert analysis: Main 
types of jobs (1)

46
43

30

19

13

9 9 8 8 8

Electrician Electrical
Engineer

Boiler
Operator

Project
Manager

Procurement
Officer

Accountant Energy
Performance

Assessor

Electrical
Foreman

Engineering
Manager

Renewable
Energy

Engineer

Top 10 job titles



Job advert analysis: Main 
types of jobs (2)

7 7

6

5 5 5 5 5 5 5 5 5 5

5 or more adverts



No of jobs with engineer in 
the title

166  = 22,25% 



Job advert analysis: By 
employer type

Civil society
Education / 

Research
4%

Government
36%

Industry / business
59%



Job advert analysis: Level of skill



Implications of trends on jobs

WIDENING ENERGY COST GAP
Impact on the world of work

Short-term negative impact 
on workers across all 
economic sectors
(but increased prices can lead 
to optimisation and job 
protection)

Impact vulnerable 
households - need policies 
to ensure protection 
measures are put in place.

Increase in energy 
prices

Employers to implement energy 
efficiency policy and reduction 
activities

Householders to better 
understand and reduce energy 
usage

Government officials / advisors, 
and regulators required to 
develop and implement energy 
sector master plans which 
acknowledge universal access 
to reasonably priced electricity.



WIDENDING ENERGY COST 
GAP

Energy / electricity affordability 
and access

E-market 
trader

Electricity 
policy director

Energy lawyer

Legal advisor / 
associate

Policy 
integration 
specialist

Policy & 
regulatory 

expert

Regulation 
manager

Regulatory 
auditor

Regulatory 
analyst

Transaction 
advisor

Implications of trend on jobs: Job types required



Implications of trend on jobs

CLIMATE CHANGE: 
ACHIEVING NEXT ZERO 

BY 2050
Impact on the world of work

Significant reduction in 
fossil-fuel use - reduction 
in employment in coal, oil 
and gas sectors and 
associated communities

Significant increase in 
clean energy (e.g. green 
hydrogen) and renewable 
energy (e.g. solar, wind, 
bioenergy) - increase in 
employment 

● Coal miners and process 
operators most affected / 
unlikely to find like-for-like 
positions

● Localisation impact - jobs 
and communities 

Education, upskilling and 
reskilling critical to enable 
move to other employment 
opportunities in energy / other 
sectors, and locally / 
elsewhere

Requires considered, timely 
and targeted strategies (incl. 
skills), stakeholder 
engagement, and 
investment

Decommissioning / 
retrofitting of coal-fired 
plants

Requires unique skills and 
knowledge (technical and 
managerial)
Upskilling of current 
workforce to transition

Requires planning, strategy, 
R&D, technology 
manufacture, installation, 
operations, management, 
maintenance, sales & 
marketing, clerical, technical, 
financial workers and skills.

Shift from centralised to 
decentralised model require 
shift in skills from SoE to 
municipal and public to private

Significant need for 
enhanced energy 
efficiency practices in 
energy intensive 
industries, large retail / 
public buildings

Research, planning, 
procurement, operations 
(technical), 
management, 
monitoring, reporting 
jobs and skills critical

Tip of the iceberg
Illustrates some of the 

complexities and 
considerations



Implications of trend on jobs: Job types required

CLIMATE CHANGE: 
ACHIEVING NEXT ZERO 

BY 2050
Impact on the world of work

Key:

Reduction in fossil fuels

Carbon 
consultant

Carbon-based 
Fuels Educator

Climate / 
Energy 

Strategist

Climate Action 
campaigner Climate / 

Energy 
Strategist

Climate 
Change 

Specialist / 
Researcher

Just Transition 
specialist / 
researcher

Comms / PR 
Manager

Community 
Liaison Officer

Dispute 
Resolution 

Lawyer

Economic 
Advisor / 
Specialist

Education 
Developer / 
Practitioner

Education & 
Skills Specialist

Employee 
Relations 
Specialist

Energy Analyst

Energy 
Development 

Specialist

Energy 
Economist

Energy Lawyer

Energy Sector 
Specialist

Environmental 
ScientistGas Policy 

Director / 
Developer

HR Manager

Gender, 
Equality & 

Social Inclusion 
Officer

Industrial 
Relations 

Officer [Unemployment] 
Insurance 
AdvisorJournalist

Labour 
Relations 
Manager / 
Specialist

Legal Advisor / 
Counsel

LED Manager / 
Officer / AdvisorEnergy 

Modeller

Green 
Economy 
Advisor / 
Specialist

Mine Closure 
Engineer

Mine Closure 
Manager

Mineral & 
Petroleum 

Policy 
Developer

M&E Specialist

People 
Relations 
Advisor

Policy 
Developer

Programme / 
Project 

Manager
Remuneration 

& Benefits 
Manager

Risk Analyst

Social Scientist

Stakeholder 
Engagement 

Specialist

Change 
Strategy 
AdvisorSustainable 

Human 
Settlements 
Specialist

Trade Union 
Official

Training & 
Development 

Specialist



Implications of trend on jobs: Job types required

CLIMATE CHANGE: 
ACHIEVING NEXT ZERO 

BY 2050
Impact on the world of work

Air conditioning 
& Refig. 

Technician

Business 
Improvement 

Specialist

Campaign 
Strategist

Control & Inst. 
Engineer

Comms. 
Director / 
Manager

Diesel 
Mechanic

Digital Content 
Specialist

Education 
Practitioner

Electrical 
Engineer

Electrician

Electrical / 
Electrician 
Educator

Electrical 
Foreman

Energy 
Efficiency 
Manager

Energy 
Efficiency 
Specialist

Energy 
Engineer / 
Technician

Energy 
Maintenance 

Engineer

Energy 
Performance 

Assessor

Engineering 
Manager

Environmental 
Manager / 

Officer
Facilities 
Manager

Finance 
Manager

Generator 
Manager

Graphic 
Designer

Manufacturing 
& Energy 
Specialist

O&M Manager / 
Supervisor / 
Technician Procurement 

Manager / 
Officer

Plant Manager
Procurement 

Manager

Quality 
Assurance 
Manager

Project 
Manager

Auto-electrician

Business 
Analyst

Business 
Development 

Manager

Comms / PR 
Manager

Contracts 
Manager

Design 
Engineer

Electrical 
Engineer

Risk Analyst

Environmental / 
Sustainability 

Manager

Engineering 
Manager

EV Sales Rep

EV Station 
Manager / 
Attendant

Financial 
Director

Green 
Hydrogen 
Analyst

Green 
Hydrogen Fuel 
Cell EngineerGreen 

Hydrogen 
SpecialistHealth & Safety 

Manager HR Manager
HV Electrical 

Design 
Engineer

Investment 
Analyst

Operations 
Manager

Policy 
Developer

Nuclear Energy 
OfficerProcurement 

Officer
Programme / 

Project 
Manager

Proposal 
Specialist

Quality 
AssuranceR&D Specialist

Radiation & 
Protection 
Supervisor

RE Technology 
Sales RepSales Manager 

/ Executive

Training 
Developer / 
Instructor

Training 
Instructor

Solar Engineer 
/ Technician

Social EngineerSite Manager / 
Supervisor

RE Manager
RE Engineer

RE Specialist
REIPPP 
Manager

Quantity 
Surveyor

O&M Manager / 
Supervisor

Off-grid Energy 
Specialist

Mechanical 
Engineer

Marketing 
Manager / 
Executive

Installation 
Electrician / 
Technician

Infrastructure 
Manager

Grid Integration 
Manager

Gender / 
Equality 
Inclusion 
Manager

Market AnalystEnvironmental 
Consultant

EI(S)A 
Specialist

Environmental 
Engineering 

Lecturer

EPC Energy 
Lawyer

Draughtsman

Design 
Engineer / 
TechnicianCost Engineer

Construction 
Engineer

Commercial 
Director

Civil Engineer / 
Technician

Business Unit 
Portfolio 
Manager

Bioresource 
Engineer

Asset Manager

Key:

Energy Efficiency

Clean Energy

Renewable Energy

Renewable & Clean Energy



Jobs along time horizon
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2022 2030 2040 2050

Automation and digitalisation

Widening energy cost gap

Deteriorating energy security
Achieving net zero carbon emissions by 2050

Resilient and adaptable energy systems
Shifting towards sector coupling

Evolving energy markets



Implication on skills provisioning

CURRENT PROVISIONING

Public universities
● Offer electrical engineering 

degrees and diplomas
● Mining and other traditional 

engineering programmes
● Renewables (DUT, SARATEC @ 

CPUT)

TVET colleges
● Traditional electrical engineering, 

installation and infrastructure 
certificates

● Few placing emphasis on 
renewable energy or energy 
efficiency

Short courses
● A notable trend to meet employer 

demand (leadership through to 
installation)

REQUIRED PROVISIONING

Universities
● Need to provide specialisms e.g. 

renewables, storage, energy 
efficiency (explicit), systems / grid 
management, trading, clean energy 
e.g., green hydrogen and EV

● Need to be multi-disciplinary e.g. 
incorporating social sciences

● Focused research centres

TVET & community colleges
●Need to respond to location 
demand e.g. in coal communities 
(upskilling) or Northern Cape Solar 
PV training

SETAs and employers
●Enable work-based learning 
(learnerships) to gain experience
●Transferral of skills from 
international technologists and OEM 
suppliers



Preliminary 
recommendations

● Areas of focus along the horizon
● Further research
● Occupations/job atlas
● Employee workplace based 

survey/learning
● Pathways
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Next steps
• Do a survey to verify final dataset

• Complete report

• Launch end January 2023

• Disseminate



Thank you
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