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Abstract 
Energy access extends beyond social amenities; it is an essential part of life. 
The energy supply system is a crucial infrastructure because it underpins all 
sectors of society. South Africa, recognised for its infrastructure development, 
has experienced a slowdown in service delivery due to a decline in energy sup-
ply. Several factors contribute to reduced energy access; however, a close con-
nection exists between South Africa’s electricity and coal minerals, known as 
the minerals-energy complex (MEC). The MEC system influences South Af-
rica’s electricity supply, as it relies heavily on coal mining. Consequently, the 
decreasing demand for coal, driven by rising climate awareness, causes ripple 
effects on South Africa’s electricity system. Therefore, there is an urgent need 
to transition from the current energy production system to sustainable forms 
of energy generation. This study examines the governance of the energy tran-
sition from a fossil fuel-based electricity system to renewable sources in South 
Africa, focusing on the roles of actors, institutions, national and global net-
works, and the dynamics at various levels that determine the success or failure 
of the transition. The research employs the sociotechnical system framework, 
based on the theories of the multi-level perspective (MLP) and strategic niche 
management (SNM). The findings indicate that the emerging electricity sys-
tem cannot fully replace the existing regime; it can only complement it. There-
fore, the government should promote the development of renewable energy 
equipment and component manufacturing companies within South Africa to 
create jobs, particularly for coal workers affected by the transition to renewa-
ble energy. Furthermore, the government should actively fund renewable en-
ergy projects and incentivise their adoption. 
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1. Introduction 

Access to energy extends beyond the mere availability of social amenities; energy is 
a fundamental part of life. The energy supply system is a vital infrastructure because 
all sectors in society depend on it for their survival. The efficient functioning of 
transportation, housing, industrial, food production, and healthcare systems relies 
on a dependable and affordable energy supply [1]. South Africa, recognised for its 
infrastructural development, has experienced a slowdown in service delivery due to 
declining energy supply. Indeed, approximately 25 per cent of South Africa’s popu-
lation lacks access to electricity [2]. Several factors contribute to the decreasing en-
ergy access; however, a symbiotic relationship exists between South Africa’s elec-
tricity and coal mineral supply, known as the minerals-energy complex (MEC). The 
MEC system influences South Africa’s electricity supply, as it depends heavily on 
coal mining activities. Therefore, the decline in coal demand driven by rising climate 
awareness triggers a ripple effect on South Africa’s electricity system. 

Climate change mitigation is another concern due to the coal-intensive nature 
of South Africa’s electricity generation. Baker et al. [3] state that South Africa’s 
coal-dependent electricity sector was responsible for 45 per cent of the country’s 
national emissions of 237 Mt CO2-equivalent in 2010. According to Geert and 
Loorbach [1], severe air pollution in large cities is a direct result of coal burning, 
as seen in cities such as Kimberley in the Northern Cape, South Africa. In addition 
to air pollution, the reliance of South Africa’s energy supply system on the exten-
sive use of fossil fuels leads to the formation of CO2, a product of carbon emissions, 
and a constituent of greenhouse gases (GHGs). Araujo [4] reveals that “In April 
2016, 175 countries signed the Paris Agreement,1 which aims to slow the growth 
of greenhouse gases (GHGs), including CO2, in the atmosphere, to limit global 
warming”, with South Africa being one of the signatories. Earlier, at the Copen-
hagen climate change summit in December 2009, President Jacob Zuma pledged 
to reduce the country’s GHG emissions by 34 per cent by 2020 and 44 per cent by 
2025 [5]. Less than five years before the 2025 target, GHG emissions are still very 
high in the country. Thus, the effort towards climate change mitigation becomes 
an obligation for the South African government. In addition to the crises of energy 
access and energy sustainability, South Africa has also continued to struggle with 
high unemployment rates [5]. According to Baker et al. [5], the production of al-
ternative energy would enhance the employment prospects of 25 per cent of the 
population that remains unemployed. Thus, the need for a switch from the current 
system of energy production to a sustainable, economically viable, and environ-
mentally friendly mode of energy production has become a necessity. Grubler [6] 

 
1The Paris Agreement is an international treaty within the United Nations Framework Convention on 
Climate Change (UNFCCC), dealing with climate change mitigation, adaptation, and finance [7]. 
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believes that the current energy systems have become unsustainable based on many 
social, economic, and environmental criteria. This study aims to examine the gov-
ernance of the energy transition from a fossil fuel-based electricity system to a 
renewable electricity system in South Africa. It will revisit the role of actors, insti-
tutions, national and global networks, and the dynamics at different levels, which 
determine the success or otherwise of the energy transition. The study will employ 
the framework of the sociotechnical system, whereby technological advancements 
are intertwined with and work in tandem with the country’s social structures, 
drawing on the theories of the multi-level perspective (MLP) and strategic niche 
management (SNM). 

2. Profile of the South African Electricity System 

The state-owned utility company, Eskom,2 has an installed capacity of 42 GW, 
comprising 35.7 GW of coal-fired stations, 1.8 GW of nuclear power, 2.4 GW of 
gas-fired stations, 600 MW of hydroelectric power, and 1.40 GW of pumped stor-
age stations [3]. Eskom, which supplies 90 per cent of the country’s coal-fired 
electricity, is now debt-ridden and in crisis. The Renewable Energy Independent 
Power Producers’ Procurement Programme (REIPPPP) is currently the most suc-
cessful energy programme in the country. The program has approved 79 projects 
that allocate 5243 MW of renewable energy from wind, solar photovoltaic (PV), 
concentrated solar power (CSP), biogas, and small hydro sources, with a total pri-
vate investment of USD 16 billion [8]. Table 1 presents South Africa’s key eco-
nomic indicators.  
 
Table 1. South Africa’s key indicators (Source: [9]). 

 2000 2018 2030 

GDP ($2018 billion, PPP) 491 789 1010 

Population (million) 46 57 66 

• With electricity access 77% 95% 100% 

• With access to clean cooking 56% 87% 90% 

CO2 emissions (Mt CO2) 280 420 321 

3. Methodology 

This study utilises peer-reviewed journal articles, policy documents, textbooks, 
and government reports to analyse the energy transition in South Africa, with a 
focus on the governance of the electricity sector. The framework underpinning 
the study is the sociotechnical theory, used for global energy transition, which 
primarily concentrates on developed Western countries. While the MLP examines 

 
2Eskom is a South African electricity public utility. It was established in 1923 as the Electricity Supply 
Commission (Escom), and is also known by its Afrikaans name, Elektrisiteitsvoorsieningskommissie 
(Eskom) [10]. 
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niche emergence amid pressures from the coal-fuelled electricity regime and the 
broader landscape, including government policies on renewable energy adoption 
and network expansion, SNM highlights the actions, activities, and actors that in-
fluence niche emergence.  

4. Electricity Governance in South Africa: Actors 

According to Kooiman [11], “Governing can be considered as the totality of in-
teractions in which public, as well as private actors, participate, aimed at solving 
societal problems or creating societal opportunity”. Thus, electricity governance 
is the totality of activities among the actors—public and private—involved in the 
process of electricity supply and utilisation. These include the policies, regula-
tions, markets, state-owned utilities, and independent power producers. Accord-
ing to Baker et al. [3], the following institutions are responsible for the governance 
of electricity in South Africa: The Department of Energy (DoE), which is respon-
sible for energy policy and planning; the National Energy Regulation of South Af-
rica (NERSA), the Independent System Market Operator (ISMO), and the Minis-
try of Energy (MoE). The Independent Power Producer (IPP) manages the renew-
able energy procurement program and is responsible for private power genera-
tion. Others are metropolitan and municipal governments, organisations such as 
the Association of Municipal Electricity Utilities (AMEU), and the South African 
Local Government Association (SALGA). 

5. The Energy Transition: From a Fossil-Fuel Electricity  
System to a Renewable Electricity System 

As presented by Bridge et al. [7], “energy transitions are major structural shifts 
within an energy system”. The structural shift extends beyond a change in indi-
vidual energy technology or fuel source; it encompasses the entire energy system 
[12]. According to Bridle and Geddes [13], the share of fossil fuels in South Af-
rica’s total primary energy is 92 %. The authors maintain that South Africa’s en-
ergy sector is concentrated on one single energy source: coal. Due to the fossil-
fuel energy system’s contributions to global warming and the growing awareness 
of climate change, the energy transition in South Africa is primarily focused on 
the electricity system.  

5.1. Governance of Energy Transition in South Africa 

The governance of the energy transition is necessary due to the complex nature of 
energy transitions. Energy transition involves multiple actors at various levels, en-
compassing a complex system. It is a co-evolutionary process that requires nu-
merous changes in sociotechnical configurations, multi-actor function, involving 
a large variety of social groups, and radical shifts from one structure to another 
[1]. Due to the complexity of events in the energy transition, without proper gov-
ernance, it may lead to market, government, or structural failures. Changing the 
manner of energy production and consumption presents a considerable challenge. 
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Therefore, effective governance is crucial in establishing the foundation for a suc-
cessful energy transition. Under the governance of the energy transition, three key 
elements are essential to understanding its dynamics: scope, characteristics, and 
timing. The scope of this essay is electricity, charting the move away from the 
existing fossil fuel electricity to a renewable electricity system. The characteris-
tics of the energy transition in South Africa are shaped by its political structures, 
the MEC system, and the country’s political economy. Baker et al. [5] posit that 
South Africa’s energy sector is characterised by its unique socio-political and 
economic legacy of apartheid. Other characteristics are infrastructural decay, 
economic decline, and environmental concerns. Concerning timing, the process 
of transitioning to electricity is always slower due to the complex mix of tech-
nology, infrastructure, and capital investment. The timeline spans from 1860 to 
2019 and beyond, as the transition is still ongoing. The following section sum-
marises the timeline of South Africa’s system change in electricity, from 1860 to 
2019. 

5.2. Timeline of South Africa’s Energy Transition (1860-2019) 

The shift from one electrical system to another in South Africa has evolved over 
the years. Essex and Groot [6] argue that the electricity system in South Africa 
underwent significant changes as early as 1860. Over this period, various policy 
initiatives have been implemented in response to political inclinations, including 
those of the apartheid and post-apartheid eras. The policies led to the develop-
ment of different regimes of technology, including coal, nuclear, and renewable 
energy. There has also been the emergence of other actors and institutions, such 
as municipalities and private companies generating electrical power. Essex and 
Groot [6] identified four broad, but distinctive chronological phases of the elec-
tricity system change in South Africa as follows: the limited spatial extent of the 
supply infrastructure in the colonial period (1860-1948); the highly segregated 
supply of the apartheid period (1948-1994); the more equitable and pro-poor em-
phasis of the post-apartheid era (1994-2011); and the so-far unknown effects of a 
sustainable energy transition (2011-). Table 2 presents the timeline and the rela-
tionship between the political, technological, and institutional dynamics of the 
electricity systems from 1860 to 2019.  
 

Table 2. The inter-relationship between the political, technological, and institutional dynamics of electricity systems in South Africa, 
from 1860 to 2019 (Source: [6]). 

Period Political Technological Institutional 

1860-1948 

Emergence of a national 
industrial strategy based on 
MEC, dependent upon cheap 
electricity and labour. 

Generation of electricity from 
cheap coal and hydro sources. 
Limited distribution capacity. 

Private companies generated power for mining 
operations. Municipalities generated their power for 
public spaces in town and city centres, which later 
extended to businesses and residential areas. Creation of 
Eskom in 1926 to pool and distribute low-cost 
electricity. 
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Continued 

1948-1994 

Apartheid era: Overt forms of 
racial segregation and 
exclusion created highly 
segregated urban forms  
(Well-serviced white areas 
were geographically separated 
from poorly serviced black 
townships). 

Plentiful supply of electricity 
from cheap coal (and later 
nuclear power). 

Eskom: Effective in generating cheap and plentiful 
electricity as a central feature of the industrialisation of 
the country within the ‘Minerals-Energy Complex’. 
Local government: Many urban municipalities generate 
and distribute their electricity only to white areas. 
Bantustans/homelands for black populations and elected 
councils for black townships (after 1982) had limited 
‘parastatal’ electricity providers. 

1994-2011 
Post-apartheid: pro-poor 
policies to reduce inequalities 
in society. 

Plentiful supply of electricity 
from cheap coal and nuclear 
power until 2007. Then, 
shortages in the generation 
capacity require  
load-shedding. 

Eskom: Retained distribution of electricity to rural areas 
and some parts of cities and merged with the Homeland 
electricity parastatals. Failed government attempts to 
privatise the sector resulted in a lack of investment in 
generation capacity from 1998 to 2004, creating the load-
shedding crisis from 2008 to 2015. 
Local government: Municipalities given a 
‘developmental’ role in the new Constitution, including 
the distribution or reticulation of electricity in urban 
areas with cross-subsidisation of poor populations, 
especially in townships. Municipalities in urban areas 
were able to build on their existing functions and 
competencies from the apartheid era. In contrast, 
townships and rural and homeland areas had to start 
from a low or non-existent base. 

2011- 

Climate change agenda and 
renewable energy. The 
government pledges to reduce 
carbon emissions by 34 per 
cent by 2020 and 42 per cent 
by 2025 (Copenhagen Climate 
Change Conference, 2009). 

Shortages in generation 
capacity encouraged 
investment in two new coal-
burning power stations, as well 
as nuclear power and 
renewable energy, particularly 
wind and solar. 

Eskom: Following the lifting of the 2004 ban on 
investing in new generation capacity, Eskom suffered 
from a lack of expertise and mismanagement in 
developing this new capacity from 2010 onwards. The 
rising cost of new investment necessitates an increase in 
electricity costs for consumers. In the 2010 Integrated 
Resource Plan, the Government encouraged independent 
power producers to generate renewable energy. 
Local government: Some municipalities formulate 
climate change strategies as an additional duty alongside 
their pro-poor obligations. The effect of small-scale 
embedded renewable energy as a form of decentralised 
generation is recognised as a potential threat to the 
financial viability of pro-poor subsidised energy 
provision. 

6. Sociotechnical Analysis of Energy Transition in South Africa 

This section analyses the energy transition from fossil fuel-based electricity sys-
tems to renewable electricity in South Africa using the sociotechnical system frame-
work. Geels [14] defines the sociotechnical system as an analytic perspective that 
emphasises the inherent linkages between the technical and social aspects of en-
ergy provision. He highlights the following factors as the chief components of a 
sociotechnical system: technology, markets, user practice, public policies, regula-
tions, and infrastructure (Figure 1). The change in the electricity system in South 
Africa will be analysed using theories of the MLP and SNM from the sociotech-
nical system framework.  
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Figure 1. Sociotechnical system of electricity (Source: author; adapted from [14]). 

6.1. The Multi-Level Perspective (MLP) 

The multi-level perspective (MLP), according to Geels et al. [15], sees energy tran-
sitions as driven by interactions between three analytical levels: a) the sociotech-
nical regime, which is stabilised by lock-in mechanisms; b) niche innovations, 
which differ radically from the existing dominant regime; and c) exogenous land-
scape developments such as slow-changing trends or shocks that destabilise the 
regime and facilitate the breakthrough of niche innovations. Instead of single driv-
ers, the MLP’s key point is that transitions come about through the alignment of 
processes within and between these three levels (Figure 2). The landscape exerts 
direct pressure on the regime and indirect pressure on the niche (Figure 3). MLP 
analyses systems change from the level of ‘landscapes’, ‘regimes’, and ‘niches’, as 
shown in Figure 2, and is helpful because it attempts to capture how technological 
and political change is embedded within and affected by broader landscapes, as is 
the case with South Africa [5]. 
 

 
Figure 2. Multi-level as nested in a hierarchy (Source: Geels [14]). 

 
In the context of South Africa, the niche is the emerging renewable energy of 
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solar and wind power. The regime is the fossil-fuel electricity system. Climate 
awareness, inadequate electricity, and economic decline are the exogenous factors 
affecting landscape development. Other factors include the introduction of a reg-
ulatory framework for renewable energy, the emergence of independent power 
producers, and international dynamics such as rapidly evolving trends in the re-
newable energy sector [16].  
 

 
Figure 3. The emergence of a niche in a sociotechnical system (Source: [14]). 
 

While MLP theory proposes a deliberate regime destabilisation, the case of 
South Africa is primarily the result of multiple crises in the electricity sector, no-
tably those related to the energy company Eskom [3]. The exogenous landscape 
factors of climate awareness, inadequate electricity, and economic decline also put 
pressure on the sociotechnical regime of South Africa’s electricity system. The 
combination of these pressures (Figure 2 and Figure 3) led to a breakthrough in 
the niche of solar PV and wind power, entering the realm of fossil-fuel electricity. 
The crisis between state and non-state actors also played a role in the regime’s 
destabilisation. According to Baker et al. [3], the disintegration of close-knit rela-
tionships between actors in Eskom, coal, and other mining companies, as well as 
the state, adversely affected the electricity regime, providing an opportunity for a 
niche breakthrough. At the niche level, the establishment of the RE IPPPP pro-
vides tools for empowering the emergence of a niche [16]. As a framework, the 
MLP is concerned with how incumbent regimes lose stability and thereby undergo 
transitions because of coordinated pressures from the niche and landscape levels 
[5]. With this considered, an MLP analysis of the electricity system change indi-
cates that the sociotechnical regime of coal-based electricity has lost stability in 
South Africa. 

https://doi.org/10.4236/epe.2025.179015


A. A. Akinola 
 

 

DOI: 10.4236/epe.2025.179015 266 Energy and Power Engineering 
 

6.2. Strategic Niche Management (SNM) 

SNM is a theory that examines the roles of niches in the emergence of radical 
innovation [14]. A niche refers to a protected space where radical innovations and 
knowledge, such as new technologies, markets, ideas, practices, and policies, 
emerge, which deviate from the dominant regime [5]. A niche thus offers a pro-
tective space to shield, nurture, and develop a new technology. The following ac-
tors and agencies contributed to the development of a niche in South Africa: i) bi-
lateral donors and private finance; ii) international institutions such as the World 
Bank, United Nations Framework Convention on Climate Change (UNFCCC), 
and initiatives such as the Clean Development Mechanism (CDM);3 and iii) the 
IRP 2010 process, which demonstrates the contribution of emerging niche actors 
in private renewable energy generation [5]. Others are industry associations, en-
ergy firms, and environmental Non-Governmental Organisations (NGOs). These 
actors, supported by actors at the landscape level, create space for niche develop-
ment and weaken the fossil-fuel electricity regime. To further analyse the devel-
opment of renewable technologies in South Africa, using the concepts of SNM. 
Three kinds of processes are essential for the development of niches: i) the build-
ing of a social support network to nurture the new technology; ii) the learning 
process to stimulate the price and performance ratio of the technology; and iii) 
articulation and adjustment of expectations and visions [14]. The renewable en-
ergy actors in South Africa have established a social support network. The learn-
ing process has been successful, with a noticeable effect on the falling prices of 
renewable energy. Regarding the articulation and adjustment of the vision, the 
agendas influencing electricity in South Africa are numerous and conflicting [6]. 
Thus, different actors, institutions, and consumers have different visions and ex-
pectations. The development of renewable technologies in South Africa has moved 
to stage 2 (Figure 3), evidenced by the dramatic decrease in the tariffs bid by pro-
ject developers under the RE IPPPP [2], which shows that many RE projects are 
now cost-competitive with Eskom’s coal projects. While niches have gained some 
level of access to the regime, with support from landscape actors, South Africa’s 
coal-generated electricity regime has thus far been able to resist pressures for more 
profound change [3]. 

6.3. Renewable Energy Policies in South Africa 

Public policy is a significant component of the South African sociotechnical sys-
tem, playing a crucial role in the country’s push towards renewable electricity. 
Nevertheless, there are challenges to the policy process. The secretive nature of 
apartheid-era policymaking made national and public debate on energy nearly 
impossible [2]. Decision-making in electricity is highly politicised, with a marked 
lack of transparency and power struggles, such as battles over which technologies 

 
3A CDM project is one form of carbon trading that aims to reduce greenhouse gases through interna-
tional cooperation between an emitter in a developed country and a project owner in a developing 
country [17]. 
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should be prioritised and which institutional arrangements should facilitate them 
[5]. The problem definition centred on a lack of adequate power, global warming, 
and unemployment. The agenda-setting brought various actors together. There 
were actors for and against the shift to renewable energy (Table 3). According to 
Rennkamp et al. [8], renewable energy became a priority in 2003, with a target of 
10,000 GWh by 2013. Still, implementation failed as strong coalitions of the coal 
business opposed the program. The renewable energy policy was only implemented 
in 2011 when the government hosted the international climate change negotiations 
in Durban (COP17).  
 

Table 3. Arguments in support and opposition of the RE policy (Source: [8]). 

Arguments used in support Arguments used in opposition Most contested 

Economic incentives, job creation, 
industrial development, emissions 
reductions, and international investment. 

Policy uncertainty, policy strategy, 
and baseload power. 

Policy uncertainty, policy strategy, and 
infrastructural benefit 

7. Conclusions 

Decarbonisation extends beyond purely technological or economic limits; it in-
volves a range of complex political and social factors. The South African govern-
ment’s direct support of both production and consumption of fossil fuels in vari-
ous forms, such as direct budgetary transfer, regulated prices and tariffs, continues 
to aid fossil fuel energy, suppressing the growth of renewable energy [13]. Despite 
resistance to system change and limited capital investment by the South African 
government, renewable electricity now makes up about 5 per cent of the total elec-
tricity supply [8]. While this progress is positive, structural path dependencies re-
main around coal-fired generation and ensuring security of supply [3]. The tran-
sition is mainly influenced by three key factors: energy inadequacy, climate con-
sciousness, and economic decline. Nonetheless, even though system change is largely 
imposed, society stands to gain significantly from the new energy system in the 
future.  

“Energy transitions, like other forms of change, can be proactive or reactive. 
While transformations can occur at times in response to challenging circumstances, 
windows of opportunity also exist to not only optimise an energy pathway, reduce 
environmental effects, and encourage industries, but to advance society itself” [4]. 

8. Recommendations 

Based on the limited adoption of RE, the emerging electricity system cannot replace 
the incumbent electricity regime; it can only supplement it. Therefore, there is a 
need to enhance Eskom’s capacity through unbundling and privatisation as a me-
dium-term solution. At the same time, the short-term solution involves an infra-
structure overhaul and Eskom’s network expansion. The long-term solution would 
be a significant investment in constructing high-capacity hydro-power plants.  
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The government should encourage the growth of renewable energy equipment 
and component manufacturing firms in South Africa to create employment op-
portunities, especially for coal workers affected by the transition to a new electric-
ity system. Furthermore, the government should directly finance renewable en-
ergy projects and incentivise the adoption of renewable energy to promote its use.  
The policy process should be more transparent and collective, and there should 
be better synergy between the various South African government institutions.  
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