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ABSTRACT

South Africa faces an enduring triple challenge of poverty, inequality and
unemployment, which is compounded by an energy crisis rooted in historical
dependence on coal. In response, the NDP 2030 articulates an ambitious vision of an
inclusive, sustainable and low-carbon economy. Central to this vision is the
transformation of the energy sector through the deployment of renewable energy
technologies that can stimulate economic growth, create employment and promote
environmental sustainability. This dissertation investigates the pivotal role of
increased renewable energy deployment in realising South Africa’s NDP 2030
objectives, specifically the eradication of poverty and the reduction of inequality.
Situated against South Africa’s legacy of deep socioeconomic disparities and heavy
reliance on coal, this study critically examines how renewable energy serves as a
transformative vehicle for sustainable development and economic inclusion. Utilising
a comprehensive literature review of South Africa’s energy sector historical, legal and
policy frameworks and the multifaceted challenges hindering the adoption of
renewable energy, the research highlights the interplay between the expansion of
the provision of renewable energy and socioeconomic outcomes. The findings reveal
that renewable energy would contribute multidimensionality to the NDPs
developmental objectives. While renewable energy policy and procurement
mechanisms such as IRP and REIPPPP have catalysed progress, significant barriers
impede the full realisation of these benefits. The research concludes that while
renewable energy deployment is not a panacea, it constitutes a critical enabler of
South Africa’s transition towards an equitable, low carbon and inclusive society
envisioned in the NDP 2030.
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Chapter 1 INTRODUCTION AND BACKGROUND

1.1 Background

South Africa stands at a pivotal crossroads in its socioeconomic and environmental
history, facing a confluence of pressing challenges: pervasive inequality and poverty,
energy insecurity and mounting impacts of climate change. Today’s South Africa is
characterised by pervasive and enduring poverty, alongside exceptionally high levels
of inequality.! Against this backdrop the National Development Plan was adopted as
a blueprint for sustainable and inclusive development, outlining a transformative
vision that seeks to eradicate poverty, reduce inequality and reduce unemployment.2
South Africa’s NDP provides a comprehensive framework aimed at addressing the
country’s persistent challenges of poverty, unemployment and inequality by the year
2030.3 Central to this plan is the transformation of the energy sector to facilitate
economic development, enhance social equity and ensure environmental
sustainability.* The NDP sees renewable energy as driving macroeconomic growth,
promoting industrialisation and facilitating social transformation, while also

acknowledging its contribution to climate change mitigation.>

This transition is envisioned as delivering multiple, interlocking benefits, including
revitalising economic growth, catalysing large-scale job creation, ensuring
environmental sustainability and securing reliable access to affordable electricity.® In
pursuit of this objective the DMRE’ released the second iteration of the Integrated
Resource Plan (IRP) 2019.8 This serves as the government’s strategic blueprint for

meeting national electricity demand until 2030, incorporating capacity expansion

C Bundy 2020 Oxford Research Encyclopedia of African History 1.

National Planning Commission National Development Plan: Vision for 2030 (2012) 1.

PM Molepo, K Aboalez and Mathaba TND 2025 Energy for Sustainable Development 2.

PM Molepo, K Aboalez and Mathaba TND 2025 Energy for Sustainable Development 2.

NPC: National Development Plan 150.

Department of Minerals and Energy: White Paper on the Promotion of Renewable Energy and

Clean Energy Development: Part One — Promotion of Renewable Energy (August 2002) 1.

7 Formally known as the Department of Mineral Resources & Energy, the Ministry has since been
restructured into distinct entities: the Department of Mineral and Petroleum Resources (DMPR)
and the Department of Electricity and Energy.

8  The Minister of Mineral Resources and Energy, in terms of section 35(4) of the Electricity

Regulation Act,2006 read with item 4 of the Electricity Regulations on New Generation,2011

published the IRP for implementation.
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measures and detailing the diverse energy technologies required to achieve a
balanced and sustainable energy mix.° Recently the SAREM' has been introduced to
systemically advance the renewable energy agenda. These policies target ambitious
capacity additions of solar, wind and other renewables. South Africa’s renewable
energy procurement strategy reflects its commitment to diversifying its energy mix

and reducing dependence on coal as the dominant and primary source.

Globally the transition to renewable energy has become central in policies addressing
climate change, fostering sustainable development and ensuring energy security.
This transition holds particular importance for South Africa due to the country’s
heavy reliance on coal, which is the country’s largest economically recoverable
energy resource.!2 South Africa ranks as the 7t largest producer and exporter of coal
in the world.* Domestically coal remains the backbone of the energy sector,
accounting for the largest share of primary energy consumption, approximately 80%
of electricity generation and approximately one third of liquid fuel production.*
Consequently South Africa is a major emitter of carbon dioxide, contributing
significantly to global greenhouse gas emissions and climate change.* The adoption
and deployment of renewable energy technologies present tangible opportunities for
reducing the country’s reliance on fossil fuels and addressing the socio-economic

challenges South Africa is facing in the process.
1.2 Problem statement

South Africa's continued dependence on coal as the primary source of electricity
presents a fundamental challenge to realisation of the NDP objectives of eliminating
poverty, reducing inequality. Despite policy commitments to a low carbon transition,

coal based energy generation remains dominant, contributing significantly to

°  Department of Mineral Resources and Energy: Integrated Resource Plan (IRP) 2019 (October
2019) 11.

10 Department of Mineral Resources and Energy: South African Renewable Energy Masterplan
(SAREM) (2025).

11 PM Molepo, K Aboalez and Mathaba TND 2025 Energy for Sustainable Development 3.

12 NPC: National Development Plan 163.

13 Worldometers 2025 https://www.worldometers.info/coal/coal-consumption-by-
country/#google_vignette.

14 NPC: National Development Plan 164.

15 NPC: National Development Plan 164.
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greenhouse emissions and environmental degradation.!® South Africa ranks as the 7t
largest producer and exporter of coal in the world.” Domestically coal remains the
backbone of the energy sector, accounting for the largest share of primary energy
consumption, approximately 80% of electricity generation and approximately one
third of liquid fuel production.’® Consequently South Africa is a major emitter of
carbon dioxide, contributing significantly to global greenhouse gas emissions and
climate change.® This is further examined in greater depth in Chapter 2 where the

drivers of renewable energy deployment are discussed.

These impacts exacerbate socio-economic vulnerability, particularly among poor and
historically marginalised communities who are disproportionately affected by climate
change, energy insecurity and environmental harm.2® The adoption and deployment
of renewable energy technologies present tangible opportunities for reducing the
country’s reliance on fossil fuels and addressing the socio-economic challenges South

Africa is facing in the process.

Renewable energy deployment has been identified in national policy frameworks as a
key mechanism for achieving climate change mitigation and sustainable
development, its role in advancing NDPs developmental objectives remains
inadequately integrated into energy governance and implementation strategies. The
persistence of fossil fuel centric infrastructure, regulatory inertia and institutional
constraints continues to limit the transformative potential of renewable energy.?! As
a result, renewable energy deployment risks being treated as a narrow
environmental or technical intervention rather than as a comprehensive socio

economic tool capable of addressing structural inequality and poverty.

Over the past decade South Africa has experienced notable growth in renewable

energy deployment, with solar photovoltaic (PV) and wind installations expanding

16 Bothongo and Kinyar 2025 Sustainable Futures 10.
17" Worldometers 2025 https://www.worldometers.info/coal/coal-consumption-by-
country/#google_vignette.
18 NPC: National Development Plan 164.
19 NPC: National Development Plan 164.
20 Klausbrucker et al 2016 Environmental Science and Policy 70.
2 Engineering News 2025 https://www.engineeringnews.co.za/article/transmission-expansion-
delays-strain-south-africas-power-grid-2025-04-18.
3
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rapidly, particularly under the Renewable Energy Independent Power Producer
Procurement Programme, which has emerged as a continental benchmark for
competitive energy procurement.?? This expansion has already begun to deliver
measurable economic, social and environmental benefits by stimulating new
industries, creating both direct and indirect employment opportunities and gradually
diversifying the country’s coal-dominated energy mix.?> Nonetheless, the extent to
which renewable energy can fully advance the objectives of the NDP is constrained
by a range of complex challenges, including policy and regulatory uncertainty,

inadequate grid infrastructure and skills gaps.2*

The White Paper on the Promotion of Renewable Energy and Clean Energy
Development* provides a comprehensive framework for the advancement of
renewable energy sources and the promotion of clean energy development within
the country.? It emphasises the importance of promoting renewable energy sources
such as solar, wind, hydro and biomass to diversify the energy mix and reduce
reliance on fossil fuels.?” Also, it aims to facilitate the development and deployment
of clean energy technologies and infrastructure to achieve energy security and
sustainability.?® By advocating investment in renewable energy projects and
industries, the White Paper seeks to stimulate economic growth, create employment
opportunities and foster innovation.?® One of its primary objectives is to mitigate the
adverse environmental effects of conventional energy generation by transitioning to

cleaner, more sustainable alternatives.’® The vision of the White Paper is to ensure

22 QObisie-Orlu Maximising the impact of the Renewable Energy Independent Power Producer
Procurement Programme (REIPPPP) (Policy Briefing 2023) 5.

2 New Development Bank South Africa: Renewable Energy Sector Development Project Approach
Paper: Methodology and Process (April 2024) 13-24.

24 Engineering News 2025 https://www.engineeringnews.co.za/article/transmission-expansion-
delays-strain-south-africas-power-grid-2025-04-18.

% White Paper on the Promotion of Renewable Energy and Clean Energy Development
complements the Energy Policy White Paper. The Energy Policy White Paper acknowledges the
substantial potential of renewable energy in the medium and long term.

% Department of Mineral Resources and Energy: White Paper on the Promotion of Renewable
Energy and Clean Energy Development: Part One Promotion of Renewable Energy (August 2002).

27 DMRE White Paper on Promotion of Renewable Energy 4.

28 Department of Mineral Resources and Energy: White Paper (Part Two — Clean Energy
Development) (2003).

2 DMRE: White Paper on Promotion of Renewable Energy 4.

30 DMRE: White Paper on Promotion of Renewable Energy 3.
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equitable access to energy resources and services for all citizens’* The government
aims to develop a renewable energy sector that generates a supply of energy from
modern sources, eventually providing a sustainable and financially viable alternative

to fossil fuels.32

South Africa’s transition towards a low carbon and socially inclusive economy is
fundamentally shaped by its legal and policy frameworks governing energy.s
Although the NDP sets out a vision of eliminating poverty, reducing inequality and
ensuring a just transition, the current legal and regulatory environment for
renewable energy deployment remains fragmented, uncertain and at times
contradictory.** This misalignment between developmental objectives and energy
frameworks has contributed to delayed reforms, policy uncertainty, slow
procurement processes and inconsistent implementation.3> The central legal problem
underpinning this study is the inadequate alignment between the NDPs
developmental goals and the existing legislative and policy instruments governing
renewable energy. While renewable energy is positioned by the NDP as a driver of
inclusive growth and environmental sustainability, South Africa’s energy framework
contains several gaps and limitations that impede large scale deployment. This is
further examined in greater depth in Chapter 4, where the challenges hindering

renewable energy deployment are critically analysed.

This study seeks to map the critical intersection between renewable energy
deployment and the NDP. It offers a comprehensive assessment of how increased
deployment in renewable energy could advance the overarching goals of the NDP. It
examines the multi-faceted contributions of renewables to economic growth, job
creation, environmental sustainability and energy security within South Africa’s

unique socioeconomic context. The study therefore addresses the following question:

31 DMRE: White Paper on Promotion of Renewable Energy 1.

32 DMRE: White Paper on Promotion of Renewable Energy iv.

33 Andreoni et al. 2022 Oxford Review of Economic Policy 250-55.

3% Mauger and Barnard 2018 Journal of Energy in Southern Africa 2-4.
35 Mauger and Barnard 2018 Journal of Energy in Southern Africa 3, 19.
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To what extent can increased renewable energy deployment contribute to achieving
the objectives of the NDP, particularly the elimination of poverty reduction of

inequality within the context of South Africa’s transition to a low carbon economy?
1.3 Research aim and objectives
Aim:

To critically examine how the increased deployment of renewable energy in South
Africa is contributing to the realisation of the NDP 2030 objectives, specifically the
elimination of poverty and the reduction of equality within the just energy transition.

To achieve this, this study pursues the following objectives:

Objective 1: To analyse the historical development of South Africa’s energy sector
and assess its continuing impact on current renewable energy challenges and

opportunities.

Objective 2: To analyse the legal and policy frameworks governing renewable

energy deployment.

Objective 3: To identify the challenges and barriers that hinder large scale

renewable energy adoption.
1.4 Research method

This study will employ a literature review as a method of research. A literature
review comprises of the critical analysis of published sources on a particular topic.
These sources can be divided into two main categories, namely primary and
secondary sources. Examples of primary sources are legislation, policies, treaties and
case law. Examples of secondary sources are books, chapters in books and journal

articles.
1.5 Research framework
Chapter 1: Introduction

Chapter 2: Renewable energy deployment in South Africa.

6



Chapter 3: An overview of the NDP and its objectives, and the legal framework for

renewable energy in South Africa

Chapter 4: Challenges and barriers to renewable energy adoption.
Chapter 5: Conclusion

1.6 Relevance to the Research Unit

The proposed study falls within the broad focus of the Faculty’s Research Unit Law,
Justice and Sustainability and specifically under the sub-project Environmental
Change. This research is highly relevant for the Research Unit as it addresses key
issues related to energy law, climate change mitigation and sustainable development.
By examining the socioeconomic impacts of renewable energy deployment, the
research contributes to a deeper understanding of the broader implications of

attempts to bring about an energy transition in South Africa.



Chapter 2 TRANSITION TO RENEWABLE ENERGY/RENEWABLE
ENERGY DEPLOYMENT IN SOUTH AFRICA.

2.1 Introduction

The transition to renewable energy in South Africa represents a pivotal development
in the country’s efforts to restructure its historically carbon-intensive energy sector.
This chapter provides a critical examination of the key themes underpinning this
transition. Firstly, the chapter will discuss the historical overview of South Africa’s
energy sector, which was characterised by a longstanding reliance on coal and the
dominant role of Eskom in electricity generation and distribution. This context is
essential for understanding the structural and policy challenges currently shaping the
shift towards a low-carbon economy. The analysis proceeds to explore some of the
drivers of renewable energy deployment, including South Africa’s international
climate change commitments and policy, as well as socio-economic considerations.
These factors illustrate the multifaceted rationale for expanding the renewable
energy sector and underscore the alignment between energy transition and the
broader developmental objectives of the NDP. Further, the chapter examines the role
of Eskom and independent power producers in the production and acquiring of
renewable energy. By analysing the above themes, the chapter lays a foundation for
analysing the extent to which renewable energy deployment can aid in advancing the
objectives of the NDP.

2.2 Historical context of South Africa’s energy sector

South Africa’s energy sector has undergone significant transformations over the past
century, evolving from early electrification efforts to its current challenges and
transitions. The journey began in the late 19t century when Kimberley became the
first South African city to install a public electricity supply in 1882, using streetlights
powered by a coal-fired plant.® The mineral revolution significantly contributed to

the electrification of South Africa.’” Although diamond mining played a role in early

36 Holtzhause A comparative analysis of the coverage of the South African electrical energy crisis
during the period 2005-2010 by Cape Town newspapers 5.
37 SA History 2024 https://www.sahistory.org.za/article/short-history-eskom-part-1-1923-2001.
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electrification, the discovery of gold in 1882 was the primary catalyst, promoting the
rapid expansion of electricity to towns along the Witwatersrand reef.3® Johannesburg
was electrified in 1981, and by the early 1900s most major cities in the country had
access to electricity.* The increasing demand for electricity was closely tied to gold
mining, which depended heavily on coal as a key energy source, forging a strong
connection between gold mining and electricity generation from the late 19t century
onwards.® Initially power grids were managed by municipalities, but over time
private companies like Rand Central Electric Works Limited established and operated

their own power stations.*

Coal was discovered during this period, alongside the more frequently noted
discoveries of diamonds and gold.* The first commercial coal mining began in
Newcastle, Natal, in 1885.% In 1887 coal was also discovered in Boksburg, Transvaal,
which discovery was followed by further discoveries in Brakpan and Springs two
years later.** The first coal-fired power station was constructed by a German
company and became operational in 1887; however, electricity production was
interrupted during the Anglo-Boer war in 1899-1902.% In 1988 the Table Bay
Harbour Board in Cape Town concluded that using a central station that supplies the
public or other buildings by means of transformers would be more efficient than
operating multiple individual lighting plants.* Consequently, in 1891 the Harbour
Board established South Africa’s first central power station and electricity distribution
system.* Power stations were located near gold mines, which were key centres of

energy consumption, resulting in a mutual dependence between energy generation

38 Dubresson and Jaglin £skom Electricity and Technopolitics in South Africa 15.

3 Gentle "Escom to Eskom: From racial Keynesian capitalism to neo-liberalism (1910-1994)" 55.

40 Worthington "Cheap at half the cost: Coal and electricity in South Africa" 127.

41 Worthington "Cheap at half the cost" 127.

42 Veck Eskom And The Electrification Of South Africa 1980 — 1995 44.

43 Veck Eskom And The Electrification Of South Africa 1980 — 1995 44.

4 Veck Eskom And The Electrification Of South Africa 1980 — 1995 44.

4 Holtzhause A comparative analysis of the coverage of the South African electrical energy crisis
during the period 2005-2010 by Cape Town newspapers 5.

4 Eskom 2020 https://www.eskom.co.za/heritage/the-early-
years/#:~:text=Between%201884%20and%201890%20the,and%20Port%?20Elizabeth%20in%?2
01906.

47 Eskom 2020 https://www.eskom.co.za/heritage/the-early-
years/#:~:text=Between%201884%20and%201890%20the,and%20Port%?20Elizabeth%20in%?2
01906.
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and mineral discoveries.®* The growing demand for power stations led to an
interesting competition between advocates of coal-fired power in Vereeniging and

supporters of a hydroelectric scheme at Victoria Falls.*

The Victoria Falls and Transvaal Power Company (VFTPC) was the leading electricity
generator in the early 1900s.° Although initially intended to harness hydroelectric
power from Victoria Falls, the company shifted its focus to the abundant coal
resources in the Transvaal, where operations were simpler and more profitable.
Recognising the growing demand for electricity, the South African government
enacted the Electricity Act,*? leading to the formation of the Electricity Supply
Commission (ESCOM) in 1923. ESCOM, later known as Eskom, was established as a
state-owned entity to oversee electricity generation and distribution across the
country.>* The Electricity Act replaced the Transvaal Power Act of 19105 and was
designed to extend its scope beyond the Transvaal to cover the entire Union of
South Africa.®® The first section of the Act focussed on establishing the Electricity
Supply Commission, which was tasked with developing, maintaining and managing
electricity supply operations across South Africa, as well as with coordinating the
existing electricity supply entities.>*®* The second section introduced the Electricity
Control Board, which was to be responsible for overseeing and regulating the

Commission’s electricity supply activities.>”

In 1925 ESCOM built the Malieveldspruit hydro station as a temporary measure until
the Sabie River Gorge plant became operational in 1927.5%8 The company further

expanded by acquiring the Victoria Falls Power Company (VFP) in 1948 and

4 Gentle "Escom to Eskom" 53.

4 Holtzhause A comparative analysis of the coverage of the South African electrical energy crisis
during the period 2005-2010 by Cape Town newspapers 5.

0 SA History 2024 https://www.sahistory.org.za/article/short-history-eskom-part-1-1923-2001.

1 Dubresson and Jaglin Eskom Electricity and Technopolitics in South Africa 15.

2 Electricity Act 42 of 1922.

>3 GA History 2024 https://www.sahistory.org.za/article/short-history-eskom-part-1-1923-2001.

>* The Act was significant for establishing two fundamental principles, i.e. it recognised the
provision of electricity as a public service and that the electricity supply should fall under state
authority, ensuring that it would be regulated and managed as a public good.

> Veck Eskom And The Electrification Of South Africa 1980 — 1995 45.

6 Veck Eskom And The Electrification Of South Africa 1980 — 1995 45.

7 Veck Eskom And The Electrification Of South Africa 1980 — 1995 45.

8 Moore 2019 https://ruleoflaw.org.za/2019/06/13/review-of-laws-governing-electricity-provision/.
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Kimberley’s central power station in 1950.5 This acquisition marked a pivotal shift
towards a vertically integrated state utility responsible for generation, transmission
and distribution.®® The subsequent decades saw a substantial increase in coal-fired
power generation to meet the demands of industrialisation and urbanisation.
Between 1952 and 1959 eight power stations were commissioned, including Hex
River, Vierfontein, Umgeni, Wilge, Salt River 2, West Bank 2, Taaibos and Highveld.s!
This growth was fuelled by the nation’s vast coal reserves, which offered an

affordable and dependable energy source.®?

South Africa ventured into nuclear power to diversify its energy mix. The origins of
South Africa’s nuclear industry can be traced back to the mid-1940s, when the
organisation that would later become the Atomic Energy Corporation (AEC) was
established.®* In 1959 the government approved the development of a domestic
nuclear industry, and planning commenced in the following year to construct a
research reactor in collaboration with the US Atoms for Peace Program.5* By the mid-
1950s the government had recognised that, alongside utilising South Africa’s vast
coal reserves, the country’s uranium deposits could be used for power generation.s
The government established a commission in 1956 to assess the viability of
introducing nuclear power, but the commission was unable to provide definitive
evidence supporting the feasibility of the programme.s Koeberg s construction
began in 1976, with its two reactors connecting to the grid in 1984 and 1985
respectively.®” Situated near Cape Town, Koeberg was developed as the primary
power source for the Western Cape, after fossil fuel power stations were considered

to be too small and costly.®® It supplies electricity to the national grid, enabling

> Boers 1985 Civil Engineering= Siviele Ingenieurswese 519.

60 Van Niekerk 2021 https://aidc.org.za/a-brief-history-of-eskom-1923-2015/.

61 Eskom 2021 https://www.eskom.co.za/heritage/history-in-decades/escom-1953-1962/.

62 Between 1945 and 1955, ESCOM more than doubled the capacity of its power stations and
projected that it would need to double capacity again over the next decade.

63 World Nuclear Association 2025  https://world-nuclear.org/information-library/country-
profiles/countries-o-s/south-africa#Notes.

64 World Nuclear Association 2025  https://world-nuclear.org/information-library/country-
profiles/countries-o-s/south-africa#Notes.

6 Van Wyk 2015 Historia 54.

6 Van Wyk 2015 Historia 54.

67 PMG 2024 https://static.pmg.org.za/241031pcenergyreport2.pdf.
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surplus power to be distributed across the country when needed. ¢ Koeberg is the
only commercial nuclear power plant in Africa and currently the station contributes

approximately 6% of South Africa’s electricity supply.”

For the past decades, South Africa has explored ways to enhance its nuclear energy
capabilities.”* It has been developing new nuclear technologies since 2000, including
the Pebble Bed Modular Reactor (PBMR), which is designed to improve the energy
supply and efficiency.”? The aim of this innovation will be to support the electricity
sector, which is under pressure with rising demand.”? In 2006 the South African
government announced that it was considering the construction of an additional
conventional nuclear power plant, potentially at Koeberg, to enhance the electricity
supply in the Cape Province.” By early 2007 Eskom’s board had approved a plan to
expand the country’s power generation capacity to 80GWe by 2025.7* This included
adding 20Gwe of new nuclear capacity, increasing nuclear energy’s share of the
supply from 5% to over 25%, and reducing the contribution of coal from 87% to
below 70%.7¢ The IRP 2019 emphasised the importance of maintaining nuclear
power in South Africa’s energy mix and acknowledged the contribution of Koeberg in
this effort.”

The evolution of South Africa’s energy policies and initiatives, much like other facets
of the country’s society, has been significantly influenced by the legacy of racial
segregation under apartheid,”® when the energy policy was largely characterised by
centralisation, secrecy and the prioritisation of white minority development.” Eskom

played a central role in the agenda, benefitting from systems like the Minerals-

69 PMG 2024 https://static.pmg.org.za/241031pcenergyreport2.pdf.

70 Williams 2015 Eras 81.

7L Williams 2015 Eras 82.

72 Smith and Bredell 2010 Nuclear engineering and design 2415.
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Energy Complex (MEC)..** The MEC represents a system of production and
consumption that originated from South Africa’s historical reliance on cheap coal and
racially segregated labour to produce inexpensive electricity for an export-oriented
economy.® The country’s strong reliance on coal is driven not only by its vast
reserves but also by the historical political and economic context of its energy
sector.82 The prevalence of coal can largely be traced back to the apartheid-era
energy policies, particularly those shaped by international sanctions from the 1960s.83
These sanctions motivated the government to prioritise energy security, emphasising
self-sufficiency and independence.®* Due to its political isolation the apartheid
government established an energy system centred on locally available resources,
mainly coal, to mitigate the risks associated with dependence on imported energy

sources.®

South Africa’s energy sector continues to be influenced by the country’s apartheid
legacy, as well as by the political, social and economic dynamics of the post-
apartheid era.t¢ Prior to the end of apartheid in 1993, only 36% of the population
had access to electricity, with racial inequality playing a significant role in the
distribution.?” Between 1994 and 2000 Eskom launched an extensive expansion
programme connecting 2.4 million households to the grid; however a considerable
share of the population, particularly in rural regions, remains without electricity
access.® In post-apartheid South Africa the government has implemented a pro poor

approach to energy access and affordability, resulting in numerous benefits for the

80  Baker The Political Economy of Clean Energy Transitions 10.
81 Baker The Political Economy of Clean Energy Transitions 4.
82 Chitonge The Political Economy of Energy Policy in South Africa: From a Gender Agenda to a
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population, although a significant portion of this energy capacity still relies on

environmentally harmful fossil fuels.®

Evidently, South Africa’s energy sector has evolved through significant coal power
expansion, attempts at hydro power production and ventures into nuclear energy,
with on-going efforts to diversify the energy mix and enhance sustainability. At
present Eskom has a diversified energy generation portfolio with which to meet the
nation’s electricity demands. The South African energy sector is currently undergoing
significant transformation, driven by the need to address both historical challenges
and future opportunities.®® The sector is experiencing a major shift due to several
factors, including the need to diversify the energy mix, improve energy security and
reduce environmental impacts.®* Historically, the country has depended heavily on
coal* for its energy requirements, a legacy of its abundant coal reserves.> The
exploitation of coal resources dates back to the early 20™ century as noted above,
with the mineral being critical to the country’s industrialisation. However, the country
has implemented policies aimed at integrating renewable energy sources like wind,
solar and hydroelectric power into its energy mix.** The quantity of coal in the energy
mix is projected to decline from two-thirds to just one third by 2030, while renewable
energy’s capacity is set to increase.®* The Integrated Energy Plan envisions providing
affordable energy for everyone while reducing the harmful impacts of energy

consumption on human health and the environment.®

The energy sector has faced challenges recently, with Eskom being in severe
financial and operational difficulties.®” With coal becoming increasingly unprofitable,
major international mining companies have either exited from or restructured their

coal operations, transferring their assets to local stakeholders, while other large

8  Essex and de Groot 2019 Energy Policy 7.

%0 Department of Mineral Resources and Energy: The South African Energy Sector Report (2023) 5.

°1 DMRE: Energy Sector Report 5.

92 South Africa is home to some of the largest coal fired power plants globally. In 2022, fossil fuels
contributed 84.44% of the total electricity generation.
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mining corporations have declared limitations on future investments.®® South Africa
has entered the coal transition phase influenced by internal developments in the coal
mining industry, external global changes in energy markets, and evolving dynamics
in the electricity sector.” The government has introduced the Renewable Energy
Independent Power Production Programme (REIPPPP) as an initiative to reduce the
nation’s reliance on fossil fuels and increase the contribution of renewable energy to
the national energy mix.1®® The programme forms a crucial part of South Africa’s

energy policy, as outlined in the NDP and the IRP 2010.

The evolution of South Africa’s energy sector underscores a complex interplay
between resource availability, political dynamics, socio-economic development and
environmental stewardship. As the nation navigates its energy transition, balancing
these factors remains crucial to achieving a sustainable and equitable energy

landscape.
2.3 Drivers of renewable energy deployment in South Africa

The shift towards renewable energy in South Africa has been influenced by a
complex interplay of factors. There is no universally accepted definition of renewable
energy deployment, but insights are provided by scholars and authoritative
organisations into its scope and significance. Renewable energy can be defined as
energy sourced from natural elements that are replenished as quickly as they are
consumed.®! Deployment, according to the Oxford Dictionary, refers to “the action of
bringing resources into effective action.”%2 Therefore renewable energy deployment
can be understood as the process of integrating, mobilising, implementing and
utilising renewable energy sources and technologies into the energy mix. Renewable
energy deployment is a critical component of the country’s energy transition
strategy, particularly considering its commitment to reducing greenhouse gas
emissions and achieving a low-carbon economy by 2030, as outlined in the National

Development Plan.

% Burton et al. Coal transition in South Africa 14.
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Several studies have shown that renewable energy contributes to lowering GHG
emissions.’®* A significant decline in emissions could be achieved by extensively
integrating renewable energy into the overall energy system.** Additional research
has examined the factors that propel renewable energy deployment, identifying a
country’s economic, political and social attributes as potential drivers.1> The viability
of South Africa’s just energy transition, measured by the rate at which coal is phased
out and renewable energy is expanded, will be influenced by a range of techno-
economic, socio-political and socio-technic factors.'® Renewable energy deployment
is driven by interlinked economic, environmental and policy factors. However, these
drivers can only translate into developmental gains if supported by an effective legal

and regulatory framework.
2.3.1 Environmental and climatic commitments

South Africa is the top contributor of CO. emissions in Africa, accounting for about
40% of the continent’s total emissions, and it is also the largest greenhouse gas
emitter in the region.'” Globally it ranks as the fifteenth highest CO. emitter and is
considered one of the most carbon intensive economies.'®® South Africa’s leading
source of carbon dioxide emissions comes from coal combustion, which emits the
primary greenhouse gas associated with climate change.'® The coal industry
significantly influences South Africa’s socio-economic landscape,!®® with the energy
industry contributing 80% of the country’s greenhouse gas emissions.!'! South Africa
has long relied on coal for electricity generation, but in recent years there has been
an increasing focus on energy diversification and the adoption of renewable
resources.? In response to the environmental harm caused by conventional

electricity generation, the country has initiated efforts to diversify its energy mix.'t3
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From an environmental perspective, the most urgent priority for South Africa is
transitioning away from coal to fulfil its Nationally Determined Contributions (NDCs)

under the Paris Agreement.4

As a signatory to the Paris Agreement!®> South Africa is facing global pressure to
reduce its greenhouse gas emissions.!'® These international commitments have
indirectly made switching to renewable energy a central approach for achieving
climate goals,'” particularly because electricity production remains the primary
source of South Africa’s GHG emissions. The IEA highlights that global GHG
emissions must begin to decline immediately in order to achieve net zero emissions
by 2050.1® There is a shared understanding of the urgent need for a shift towards a
low-carbon economy, which involves reducing dependence on fossil fuels and coal
mining to address the environmental, socio-economic and health-related challenges
linked to climate change.*®* South Africa’s NDC is aligned with the long-term
emissions pathway set out in the National Climate Change Response strategy White
Paper.'? It outlines a commitment to reduce greenhouse gas emissions to between
398 MtCO.e and 614 MtCO.e during the 2025-2030 period.*?* In 2021 the country
updated its NDCs, lowering and narrowing its 2030 emissions target range and
reaffirming the 2025 peak.’?? The NDC is based on a peak, plateau and decline

emissions pathway in which emissions are expected to peak between 2020 and 2025,

114 South Africa’s NDCs under Paris Agreement outlines the country’s commitments to reduce GHG
emissions. The Updated NDC commits to 31% reduction and a fixed target for GHG emissions
levels 398-510 MtCO2e by 2025, and 350-420 MtCO2e by 2030.

115 While the Paris Agreement is the most recent of the international instruments binding South
Africa on issues of reducing emissions the country is signatory to several international
instruments that require it to reduce GHG emissions. These include the UNFCCC and the Kyoto
Protocol.
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level off for a decade and then begin to decline thereafter.’?*> The country also
included the ambition to achieve net-zero emissions by 2025 in its Low Emission
Development Strategy (LEDS).124

The dominance of coal in the energy mix has provided South Africa with a degree of
energy security but has also laid the foundation for its significant GHG emissions.
South Africa is both a contributor to GHG emissions and highly vulnerable to the
effects of climate change, which threaten health, livelihoods, water and food
security.'?> They are intensifying, and unless significant efforts are made to reduce
GHG emissions, temperatures in the western, central and northern regions of South
Africa could increase by over 6°C.?* The effects of climate change are directly
impacting on millions of people by undermining their food and water security,
elevating their living costs, harming their health and diminishing their income.'?” Food
security is already unstable due to the prevalence of poverty and the unequal
ownership of arable land rooted in the country’s historical background.'?® Climate
change is increasingly placing pressure on the provision of basic services and
infrastructure.'?® A significant part of the country’s economic future relies on how
quickly it can adopt renewable energy to replace coal and deliver reliable, affordable

electricity.130

In the same vein, the NDP provides the foundational vision for sustainable
development pathway and explicitly identifies the transition to a low carbon economy
as integral to achieving the country’s overarching goals.®3! It envisions that “by 2030
South Africa’s transition to an environmentally sustainable, climate change resilient,
low carbon economy and just society will be well under way.”3? This vision reflects

recognition that environmental sustainability and economic development are mutually

123 Burton et al. Coal transition in South Africa 21.

124 Department of Forestry, Fisheries and the Environment: South Africa’s Intended Nationally
Determined Contribution (INDC) (2021).

125 NPC: National Development Plan 33.

126 Chersich and Wright 2019 Globalization and Health 2.

127 Johnston et al. Climate Change Impacts in South Africa 11.

128 Masipa 2017 Jamba. Journal of Disaster Risk Studies 4.

129 Johnston et al. Climate Change Impacts in South Africa 16.

130 Johnston et al. Climate Change Impacts in South Africa 5.

131 DFFE The Just Transition to a Decarbonised Economy for South Africa (JUST SA) 1.
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reinforcing, not contradictory, imperatives for South Africa. The NDP establishes
specific climate related targets that operationalise this vision, including the
achievement of GHG emissions peak, plateau and decline trajectory with the peak
anticipated around 2025.1% Critically, the NDP identifies renewable energy expansion
as essential to this transition, to supplement South Africa’s aging coal dependent

electricity system.

The Climate Change Act** provides the comprehensive legal framework through
which South Africa operationalises its Paris Agreement commitments and NDP
objectives. The Act represents the culmination of over a decade of legislative
development and establishes legally binding obligations to implement climate action
aligned with emissions reduction targets. The Act operationalises emissions
reductions through multiple mechanisms like national greenhouse gas emission

reduction trajectory, 3> sectoral emissions targets, !¢ as well as carbon budgets.'?
2.3.2 Policy drivers

The country has developed several policy documents and frameworks that support
the deployment of renewable energy. The significance of policy and governance in
enabling the transition to renewable energy is paramount.t3® Strong policy
frameworks and a favourable regulatory environment are vital for drawing
investments and fostering the adoption of renewable technologies.’*®* The NDP, the
Draft Integrated Energy Plan (IEP) and the Renewable Energy White Paper provide
the overall framework for building a more equitable and low-carbon society by
promoting sustainable economic development.* NDP 2030 envisions that by 2030
the country will be well on its way to becoming an environmentally sustainable,

climate-resilient, low-carbon and a more just society.'#! It states that a low-carbon
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future is the only feasible solution, as the world must reduce emissions per unit of

output by roughly eight times within the next 40 years.!*?

The government’s commitment to lowering emissions through the greater adoption
of renewable energy technologies is also highlighted.** A target has been set to
generate 20 000 MWh of renewable energy by 2030, but progress has been slow,
with renewables contributing only 1% of the electricity supply.!* It is also clear on
the objectives of the energy sector, which include promoting environmental
sustainability by working to reduce pollution and addressing climate change through
the introduction of cleaner energy solutions.** The NDP promotes the diversification
of the energy mix and the development of clean energy infrastructure to ensure
long-term sustainability and economic growth. It states that developing infrastructure
for liquefied natural gas and expanding efforts to discover local gas resources,
including shale gas and coal bed methane, are among the strategies to diversity

South Africa’s energy mix and lower its carbon emissions.!4

South Africa also intends to diversify its energy sources beyond fossil fuels by
partnering with neighbouring nations to harness hydropower.¥” Simultaneously, the
country will explore natural gas as a lower carbon transitional energy source.!* South
Africa has substantial renewable energy potential, particularly from solar and wind,
beyond coal and natural gas.'* The effective utilisation of the natural resources is
crucial for moving away from coal-fired power and advancing the decarbonisation of
the economy.’®® To adhere to the peak, plateau and decline emissions pathway,
future energy capacity will need to be sourced from alternatives like gas, wind, solar,

imported hydropower and possibly a nuclear programme. 5
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The IRP is a living plan that outlines a strategy for electricity infrastructure
development that focuses on achieving the lowest cost balance between supply and
demand while also considering energy security and reducing the environmental
impacts including emissions and water wuse.'’®> It outlines the planned
decommissioning of coal fired plants and the scaling up of renewable energy sources
such as solar PV, wind and hydropower. Approximately 24 100 MW of coal-fired
power plants are expected to be decommissioned between 2030 and 2050. As such,
it is crucial to focus on the strategy for transitioning to a new energy mix and to
undertake the required groundwork for the retirement and replacement of these
facilities.’>* The IRP supports the expanded adoption of renewable energy sources in
order to achieve the objectives set out in the NDCs.'s* Although the IRP outlines the
strategy for meeting electricity demand, the Renewable Energy Independent Power
Producer Procurement Programme (REIPPPP) is instrumental in securing renewable
energy through its competitive bidding system, which has already resulted in the
procurement of over 6GW cross-four bidding windows.> This means that the
programme has successfully attracted investment to deliver large scale renewable
energy projects, significantly expanding South Africa’s generation capacity and
diversifying the energy mix.

The REIPPPP aims to advance the development of renewable energy initiatives and
reduce the reliance on fossil fuels while also increasing the contribution of
renewables to the country’s portfolio.®s¢ If it does so, South Africa will decrease its
greenhouse gas emissions.'”” The programme was initiated to promote private sector
participation in the development of grid connected renewable energy in the
country.'*® Independent power producers (IPPs) were encouraged to submit bids for
projects using technologies such as onshore wind, solar PV, concentrated solar

power, small hydro, biomass, biogas, and landfill gas.’*® In 2021, the majority of
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electricity generated through the REIPPPP came from onshore wind, which
contributed 55%, followed by solar PV at 33%.%° Concentrated solar power

accounted for 11% while small scale hydropower made up 1%.16!
2.3.3 Socio-economic factors

South Africa’s socio-economic conditions are significantly influencing the
development of its energy policies and the transition toward renewable energy
sources. South Africa views the deployment of renewable energy increasingly as a
lever not only for environmental sustainability but also for promoting poverty
alleviation, supporting gender and social inclusion and fostering job creation.'¢? South
Africa continues to grapple with the lasting impacts of apartheid and unequal socio-
economic transformation.¢> Energy poverty is a significant issue, particularly among
residents of informal settlements, where challenges related to affordability and
limited access to the grid infrastructure persist.'®* As SEA notes, resolving energy
poverty is a complex challenge that involves more than just extending energy
services to low income households.'®> It involves comprehending the critical
infrastructure requirementst®® in this case the deployment of renewable energy
technologies. Renewable energy offers decentralised and scalable solutions'é” to the
need to expand energy access in areas where grid extension would be economically

unfeasible.18

The need to address chronic electricity shortages and frequent load shedding is
another one of the primary socio-economic drivers of renewable energy. Eskom has
experienced as escalating operational crisis over the years, largely resulting from its

heavy dependence on an outdated coal-fired power infrastructure, the consistent
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neglect of maintenance and extensive issues related to poor governance.® This has
caused significant disruption'® in national economic activity and placed a
disproportionate burden on low income households'”* since the country’s economy is
energy-sensitive.'”2 Energy insecurity has an impact on service delivery, undermines
economic development and diminishes the quality of life for citizens. Energy security
is essential for economic stability as it guarantees the consistent and sustainable
energy supply needed to drive economic growth and development.'”? In this context
the adoption of renewable energy presents a practical approach to diversifying the

energy mix and delivering a more dependable, decentralised and secure energy

supply.

One of the most frequently referenced socio-economic justifications for renewable
energy deployment is the potential to stimulate employment creation. Employment
has been a central theme in South Africa’s energy transition discussions, initially with
the focus being concerns about potential job losses in the coal industry. More
recently attention had been directed on the opportunities for job creation associated
with the expansion of the provision of renewable energy.'”* Expanding the renewable
energy sector in South Africa holds out the potential to generate increased
employment opportunities, thereby contributing to the improvement of the national
economy.'”> For instance, developing and maintaining renewable energy facilities
demands a trained workforce, leading to employment across multiple industries.7¢
Programmes such as the REIPPPP have already clearly demonstrated that embracing
renewable energy technologies could be a powerful driver of job creation.'””
Regarding a job creation target, projections based on bid data across bid windows
estimate that approximately 109,444 jobs will be created for local citizens.'”® Of these

a significant 84,564 jobs are expected to benefit black citizens, while 57,690 jobs will

169 Hanto et al. 2022 Energy for Sustainable Development 166.

170 IRENA Socio-economic footprint of the energy transitior. South Africa 23.

171 Inglesi-Lotz 2023 South African Journal of Science 9.

172 TRENA Socio-economic footprint of the energy transitior. South Africa 23.

173 Banna et al. 2023 Energy Economics 2.

174 Mohlakoana et al. 2024 Development Southern Africa 650.

175 Akinbami, Oke and Bodunrin 2021 Alexandria Engineering Journal 5080.

176 Uzondu and Lele 2024 Int, J. Appl. Res. Soc. Sci 1506.

177" Since its inception in 2011 it has generated a total of 55,217 jobs that are measured in terms of
full-time equivalent jobs.

178 Eberhard and Naude 2016 Journal of Energy in Southern Africa 13.

23



be allocated to members of the local communities near the project sites.” Most of
the employment opportunities will stem from onshore wind and solar PV projects, as
these account for 79 out of the 92 large-scale renewable energy projects approved

so far.18

Economic growth is playing a significant role in promoting the adoption of renewable
energy.'® As South Africa pursues sustainable development and seeks to diversify its
energy portfolio; renewable energy is becoming increasingly central to long-term
economic planning. Research indicates that the use of renewable energy contributes
positively to economic development, especially in nations rich in renewable
resources.!8? South Africa’s geographic conditions and population distribution make it
well suited for the exploitation of various forms of renewable energy.'® The sector
continues to attract major financial investments, which are essential for developing

renewable energy technologies and scaling up projects.8

Renewable energy can be framed as a key instrument for a socially just transition in
Mpumalanga by showing how it can substitute coal-related livelihoods with new
forms of employment, skills and local value creation, in a way that advances the
NDP’s commitments to inclusion, social cohesion and spatial justice.'®> Mpumalanga is
the critical province for illustrating these dynamics. It currently hosts most of South
Africa’s coal power stations and a very high share of coal mining employment,
meaning that plant decommissioning and mine closure will have disproportionate
local impacts.i® Research indicates that tens of thousands of jobs in mining, power
generation and related services could be lost as coal declines, affecting workers,

dependants and coal town economies'®’. Mpumalanga’s economy is heavily
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dependent on coal, with limited diversification, making it particularly vulnerable to

job losses and revenue declines as plants and mines close.!88

It is also increasingly targeted for renewable energy projects (solar, wind,
repurposing of coal plant sites), partly because it already has grid infrastructure and
a skilled industrial workforce.'® Siting renewables and related manufacturing in
Mpumalanga can directly substitute some coal related jobs and help anchor new local
value chains, consistent with NDP commitments to reduce regional disparities and
promote inclusive growth.'® Many coal sector skills are partially transferable to
renewables, but require targeted reskilling and certification programmes, often in
partnership with TVET colleges, SETAs and industry.’®* A just transition in
Mpumalanga is not automatic: renewable deployment becomes a justice enhancing
strategy only if it is accompanied by deliberate policies for reskilling, job placement,
local procurement and community ownership. The NDP aims to eradicate poverty
and reduce inequality by 2030, with a strong focus on employment, spatial justice
and expanded access to basic services, including energy. A just transition centred on
renewable energy in Mpumalanga advances these aims if it prioritises decent work
for displaced workers, expands access to affordable, reliable electricity for poor

households, and ensures that benefits accrue to historically disadvantaged groups.
2.4 The role of Eskom and independent power producers (IPPs)

The transition to renewable energy cannot be fully understood without examining the
roles played by Eskom as the only power utility and independent power producers
(IPPs). Eskom has long held a monopoly over electricity generation, transmission and
distribution. Presently, Eskom is the country’s primary electricity provider, producing
the largest percentage of the country’s total power supply, with the remaining
portion being generated by municipalities and independent power producers.!*?

Eskom owns and manages a range of power generation facilities, including coal

188  African Climate Foundation 2023 https://africanclimatefoundation.org/blog/powertracker-
tracking-renewable-power-in-mpumalanga/.

189 Cole et al 2025 Energy Research and Social Science 4.

190 NPC: National Development Plan 169.

191 Cole et al 2025 Energy Research and Social Science 7.

192 Akinbami, Oke and Bodunrin 2021 Alexandria Engineering Journal 5080.
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fired,'93 gas-fired,'** hydroelectric and pumped storage stations,!** along with a single
nuclear power plant.'*¢ As already mentioned, Eskom has faced significant challenges
including aging infrastructure, poor maintenance financial mismanagement, as a
result of which it has had to resort to rolling blackouts. Although Eskom remains
primarily a coal power producer, it has begun advocating the faster adoption of
renewable energy sources to improve supply stability.’” As Eskom’s strength and
expertise lie mainly in fossil fuel technologies, the government view IPPs as being

better positioned to expand the country’s renewable energy capacity.'#

Eskom was slow to embrace renewable energy and was argued to be resisting the
growth of renewable energy in order to retain its monopoly.'*® Between 1998 and
2018 Eskom attempted to hinder the expansion of renewable energy in the country’s
electricity supply mix.2¢ A critical turning point occurred in 1998 with the proposal to
introduce private sector participation, which posed a direct threat to Eskom’s
monopoly.?* The 1998 White Paper advocated unbundling, which would allow private
sector entities to take on new electricity generation, challenging Eskom’s
monopoly.22 Eskom’s apprehension was also evident when the utility refused to sign
any further Power Purchase Agreements beyond the preferred projects selected in
bid window 4.5 of the REIPPPP.2°3 However, it has shifted from resisting reforms to

endorsing certain aspects of them.204

193 Eskom operates a total of fifteen coal-fired power stations with a combined installed capacity of
approximately 45,397 MW.

194 Eskom operates five gas-fired power stations with a combined installed capacity of approximately
2,761 MW.

195 Eskom has a total of five hydroelectric and pumped storage facilities comprising two traditional
hydroelectric power stations and three pumped storage schemes.

1%  Eskom operates the Koeberg Nuclear Power Station, which consists of two reactors with a total
generation capacity of 1,860 MW.
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200 Ting and Byrne 2020 £nergy Research & Social Science 2.
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In support of promoting renewable energy, Eskom established the nation’s first wind
farm, Klipheuwel along the west coast.?®* Klipheuwel has served as a demonstration
project aimed at assessing the potential of wind energy for electricity generation.¢
The demonstration facility has been highly successful, offering Eskom important
technical and strategic insights into the use of wind as an energy source.?’ It has
also provided direction for the development of a large-scale commercial wind power
facility.2®¢ The experience and knowledge acquired from the Klipheuwel Wind Farm
has helped shape Eskom’s later renewable energy efforts, particularly leading to the
development of the 100 MW Sere Wind Farm, which began operation in 2015.2° Sere
is Eskom’s first major renewable energy project, showcasing the utility’s dedication to
lowering its carbon emissions and promoting a sustainable energy future.?® In 2020
Eskom unveiled its Just Energy Transition (JET) strategy, which focusses of shifting
towards a low-carbon, greener future while creating new employment opportunities

for those affected by the move away from coal-based technologies.?!

In recent years IPPs have emerged as critical players in the renewable energy space.
An independent power producer is any entity that is not majority owned or controlled
either directly or indirectly by the government or any state body and that is involved
in or plans to be involved in the development of new electricity generation capacity
as authorised from the Minister under section 34(1) of the Electricity Regulation
Act.22 TPPs represents a competitive government procurement model through
outsourcing, with the idea that they will attract private investment, thus alleviating
the cost of transition.?* Eskom'’s financial constraints limit its ability to invest in
expanding renewable energy sources, making IPPs and the REIPPPP essential for
bridging the current energy shortfall and cutting greenhouse gas emissions.?'* IPPs

function as hybrid public-private partnerships, where government outsources energy
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206 Akinbami, Oke and Bodunrin 2021 Alexandria Engineering Journal 5084.

207 CSIR Draft Scoping Report: Wind Energy as a power generation option 24.

208 CSIR Draft Scoping Report: Wind Energy as a power generation option 24.
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generation while involving Eskom in purchasing energy from the IPPs.?'> Private
sector participation in energy provision is expected to ease the financial pressure on
the government, lower Eskom’s borrowing needs and introduce generation

technologies that may not fall within Eskom’s primary focus.2¢

Owing to the significant renewable energy potential and evolving policy environment,
there has been a consistent rise in the number of IPPs, particularly within the
renewable energy sector.?’” As energy demand is projected to grow while existing
power capacity remains insufficient, enhancing and broadening the energy mix is
essential for achieving the country’s developmental objectives and strengthening the
critical security of energy supply.?® The IRP highlights that involving IPPs offers
several advantages, including quicker project completion times, reduced finance
pressure on Eskom, the development of new energy infrastructure and the
enhancement of South Africa’s renewable energy portfolio.?® The White Paper??
remains the primary guiding policy for IPP procurement models.??* It aims to enhance
energy governance by promoting greater stakeholder participation, strengthening
institutional governance, supporting the introduction of IPPs to expand distribution
and aid in transitioning from a supply-focussed to a demand-driven approach in
energy planning.??> Under the REIPPPP framework the Department of Energy (DoE) is

assigned the role of procurer while Eskom acts solely as the buyer.?

Procurement processes in South Africa are primarily governed by the Constitution,?**

the Public Finance Management Act??> and Treasury regulations and guidelines.??

215 Nel 2017 Administratio Publica 30.
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Energy procurement operates within this broader framework, but it is subject to
specific rules. The DoE has issued regulations??’ specifically for the procurement of
new electricity generation capacity under the Electricity Regulation Act??® as
amended. These regulations cover procurement not only from Eskom and other
government entities but also from IPPs?® and govern the power purchase
agreements between Eskom (the buyer) and the IPP procurement programme.?° The
DoE officially launched the REIPPPP in 2011 with the initial plan outlining the
procurement of 3,725 MW across five bidding rounds, depending on the availability
of capacity.?* The IPP office3? assists the Department of Mineral Resources and
Energy (DMRE) in procuring electricity capacity from IPPs and contributes to fulfilling
the objectives outlined in both the NDP and the IRP.%3

IPPs have pledged to help meet the renewable energy target and are intended to
enhance competition within the energy market.?* The REIPPPP has been the
cornerstone of renewable energy deployment by IPPs. IPPs have significantly
expanded the country’s renewable energy capacity through the REIPPPP. Eskom has
asserted that IPPs play a crucial role in maintaining energy security, particularly
during times when electricity demand matches or exceeds generation capacity, by
creating opportunities for maintenance and helping to reduce the risk of load
shedding.?®> The DoE has described the REIPPPP as the country’'s most
comprehensive initiative for transitioning towards a greener economy.* IPPs have
successfully delivered projects across various technologies such as solar PV, wind,

biomass, small hydro and concentrated solar power (CSP) all of which are clean

227 Electricity Regulation Act: Electricity Regulations on New Generation Capacity 2011.

228 Electricity Regulation Act.

229 Martin and Winkler Procurement models applied to independent power producer programmes in
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energy technology. By early 2024 they had contributed more than 6,180 of
renewable energy to the national grid,>” highlighting their critical role in addressing
South Africa’s energy demands and supporting the country’s climate obligations
under international agreements like the Paris Agreement. IPPs have undoubtedly
developed as agents of change within the nation’s evolving energy landscape, thus

playing a central role in efforts to transition to a more inclusive energy future.
2.5 Legal and policy framework for renewable energy
2.5.1 White Papers

South Africa’s energy policy and regulatory trajectory are anchored in the 1998 White
Paper on Energy Policy, which sought to restructure the energy system to meet the
needs of a post-apartheid society.?® Unlike earlier approaches that were primarily
concerned with energy security, the 1998 framework emphasised balancing energy
demand with supply while advancing broader developmental objectives.z® Key
proposals included the adoption of integrated energy and resource planning as a tool
for guiding the sector’s growth, the deregulation of the electricity supply industry and
the unbundling of Eskom.?® Importantly, the 1998 White Paper recognised that
reliable and affordable energy access was integral to South Africa’s economic
development.?t Building on this foundation, the 2003 White Paper on Renewable
Energy marked a pivotal policy shift by establishing renewable energy targets and
fostering conditions conducive to investment in renewable energy generation.?* It
emphasised the creating of an enabling regulatory and institutional environment to
mobilise both public and private sector resources in support of renewable

deployment.2#
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2.5.2 Integrated Resource Plan 2019

The Integrated Resource Plan serves as South Africa’s principal policy document
guiding electricity generation and procurement through to 2030.% It was first
released in 2010, then revised in 2019 and again in 2023/2024. The IRP 2019
envisages the progressive decommissioning of aging coal plants**> and sets out
aggressive procurement schedules for renewables, targeting at least 18,000 MW of
new solar PV and wind capacity by 2030.¢ It acknowledges the low-carbon
transition imperative in the NDP and the National Climate Change Response White
Paper.2* The plan supports extending the REIPPP as a core mechanism to achieve its
renewable energy targets.?¢ IRP 2019 sets the foundation for South Africa’s energy
transition aspirations by balancing energy security, economic considerations and
climate goals. The latest update to the IRP, the IRP 2023, builds upon previous IRPs
and introduces a structure with two key horizons: horizon 1 (2023-2030), which is
focussed on immediate capacity needs and horizon 2 (2030-2050), which looks at

longer term energy system transformation.2#
2.5.3 South African Renewable Energy Masterplan 2025

The South African Renewable Energy Masterplan approved by Cabinet in 2025,
marks a major step in aligning the country’s energy transition with industrial growth,
skills development and socio-economic inclusion.?° Its core vision is to industrialise
the renewable energy and battery storage technologies so that South Africa can
meet rising demand for clean power while creating jobs, building domestic
manufacturing capacity and broadening participation in the energy sector.* Among

its targets are adding around 3-5 GW OF renewable energy annually through to

244 DMRE: Integrated Resource Plan (IRP2019) 11.
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2030,%2 realising local content in manufacturing inputs, establishing skills pathways
to fill critical gaps and integrating emerging technologies such as green hydrogen to
meet obligations like a 5% blended fuel usage in the aviation and maritime sectors
by 2030.%3 The Masterplan is designed as a living document so that it can evolve

with changing technology, policy, market conditions and demand.
2.5.4 National Energy Act

The National Energy Act>* promotes the availability of diverse energy sources,
including renewables to support energy security, and sustainable development.?*s It
obliges the government to compile and disseminate energy data, develop integrated
plans and create the regulatory conditions for least cost and low-carbon

development.26
2.6 Conclusion

This chapter has provided an in-depth examination of South Africa’s transition to
renewable energy, starting with a description of the historical development of the
energy sector. The analysis was guided by the central research question: To what
extent can the increased deployment of renewable energy contribute to the
realisation of some of the objectives of the NDP? The historical overview revealed
that South Africa’s energy sector has been profoundly shaped by its legacy of coal
dependence and Eskom’s centralised control of electricity generation and distribution.
This historical trajectory has entrenched structural inefficiencies, constrained
diversification and perpetuated unequal access to energy. The exploration of the
drivers of renewable energy deployment identified three interrelated and mutually
reinforcing factors. First, South Africa’s commitment to global environmental and
climate change frameworks, including the Paris Agreement, has necessitated a
gradual decarbonisation of its energy sector. Second, the policy framework with

instruments like the IRP and the White Paper has provided a normative and strategic
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framework for the expansion of renewable energy. Third, socio-economic pressures
have positioned renewable energy as a viable instrument for realising socio-economic
transformation. These findings reinforce the notion that renewable energy is not only
a response to environmental concerns but also a critical vehicle for achieving the

NDP’s objectives.

The chapter further analysed the institutional dynamics surrounding the transition,
focussing on the respective roles of Eskom and IPPs. While Eskom remains central to
the energy sector, its operational and financial constraints continue to hamper the
effective implementation of energy reforms. In contrast, the increasing role of IPPs,
particularly through the REIPPPP, has introduced and accelerated the deployment of
renewable technologies. This shift signals a move towards a more decentralised and
pluralistic energy system. Collectively, the chapter suggests that renewable energy
deployment in South Africa holds substantial potential to contribute meaningfully to
the realisation of the NDPs objectives. However, the extent of this contribution
remains contingent upon the resolution of persistent challenges, including

institutional constraints.

Building upon the foundations laid in this chapter, the next chapter will undertake a
focussed examination of the core objectives of the NDP. The objectives to be
discussed are the elimination of poverty, the reduction of inequality and the creation
of employment. The chapter will further explore the impact renewable energy will

have on these specific objectives.
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Chapter 3 AN OVERVIEW OF THE NDP, ITS OBJECTIVES AND THE
LEGAL FRAMEWORK FOR RENEWABLE ENERGY IN SOUTH
AFRICA

3.1 Introduction

This chapter explores the historical development of the NDP, its core objectives and
how it envisions the use of strategic sectors like the energy sector as levers to
achieve its goals. Central to the NDP are two overarching and interrelated objectives:
the elimination of poverty and the reduction of inequality by 2030, which will be the
main points of discussion in this research report. The chapter traces the evolution of
national development policy from the RDP and GEAR, culminating in the formulation
of the NDP. It then unpacks the structural causes and contemporary manifestations
of inequality and poverty in South Africa, drawing attention to the enduring legacy of
apartheid. In addition, the chapter discusses the interconnectedness of inequality
and poverty. As such, reducing inequality is not only a developmental goal in its own
right but also a strategic enabler of poverty eradication. In addition, the chapter
critically examines the role of energy and specifically renewable energy as a key
mechanism through which the NDP aims to address inequality and poverty. Finally,
the chapter discusses the NDPs broader implementation framework, which includes
building capabilities, enhancing the capacity of the state and promoting inclusive

leadership and partnerships.
3.2 Background

In 2012 the African National Congress and the South African government
implemented the National Development Plan (hereinafter NDP) as the foundation and
framework for the country’s future economic and socio-economic development
strategy.” The NDP is a plan for South Africa that aims to eradicate poverty and
reduce inequality by 2030 through uniting South Africans, harnessing citizen

potential, fostering an inclusive economy, building skills, and strengthening state

257 Zarenda South Africa’s National Development Plan and its implications for regional development
1.
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capacity with collaborative leadership to address complex challenges.?® Eradicating
poverty?® and reducing inequality require the economy to grow at a faster pace and
in a way that benefit all South Africans.¢® The plan is intended to be a roadmap for
ensuring a secure and prosperous future for South Africans, as outlined in the
Constitution.?! It envisions a South Africa where individuals feel free yet connected
to one another, where all can reach their full potential, and opportunities are shaped
by ability, education and effort rather than birth.22 Achieving this vision will require
economic transformation and targeted efforts to strengthen the country’s

capacities.?3

The NDP is serving as a general blueprint addressing diverse aspects of the country’s
socio-economic challenges in the context of its historical legacies, such as
apartheid*** and an absence of socio-political transformation, while responding to
contemporary global challenges such as climate change and technological
disruptions. Climate change has emerged as a pressing concern in South Africa. The
effects of climate change are already evident in South Africa and will intensify with
increasing global temperatures albeit the severity of these effects will depend on
future emission levels.?> Rising temperatures have an impact on occupational
settings, particularly in the mining, agricultural and outdoor service sectors.?¢ The
consequences, including observable mortality rates, are exacerbated for individuals

residing in informal settlement?” where homes are frequently built from sheets of

258 NPC: National Development Plan 1.

259 In the same vein the Reconstruction and Development Programme, 1994 stated that “No political
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corrugated iron.?® The effects of climate change are potentially leading to substantial
impacts that are disproportionately affecting the poor.?®® There is a potential that
food production will decease and access to clean water will be limited,?° threatening

food security.

The NDP emphasises the need for South Africa to transition to a low-carbon
economy, ensuring that the country meets its international climate commitments?!
while promoting inclusive economic growth. This shift requires a focus on sustainable
resource management, green technologies?’? and renewable energy deployment to
reduce the nation's reliance on fossil fuels. It acknowledges that addressing climate
change is not merely an environmental concern but a developmental imperative.
Against this backdrop the NDP states that in the short term, policy must swiftly and
effectively address environmental protection and reduce the impacts of climate
change.?? In the long term, with ambitious strategies and strong international
partnerships, South Africa can navigate the shift to a low-carbon economy in line
with government commitments, while safeguarding jobs and maintaining

competitiveness.?
3.3 The historical development of the NDP

The NDP is the most recent in a series of strategies that began with the
Reconstruction and Development Programme (RDP) in 1994.25 After the end of

apartheid in 1994 South Africa implemented the RDP as its initial policy framework. It

268 Naicker et al. Indoor 2017 Int J Environ Res Public Health 2.

269 The existing inequalities in South Africa will probably be exacerbated by climate change, which
might lead to food insecurity and water scarcity; NDP Page 33.
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emissions, many of which stem from global climate agreements and frameworks. One of these
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accord. South Africa is a signatory and has committed to: Limiting global warming to well below
2°C, with efforts to cap the increase at 1.5°C above pre-industrial levels, and submitting a
Nationally Determined Contribution (NDC), which outlines the country's specific targets for
reducing GHG emissions. South Africa's NDC includes a commitment to peak emissions between
2020 and 2025, plateau them for a decade, and then begin to decline by 2035.
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was aimed at addressing inequalities and promoting economic growth.?”¢ The RDP
was a comprehensive socio-economic policy framework aimed at uniting the nation's
people and resources to eliminate the effects of apartheid and build a democratic,
non-racial and non-sexist society.?’” The RDP White Paper outlined various
transformation priorities for South Africa's first democratically elected government,
ranging from improving service delivery to reforming the public service.?”® Central to
the RDP’s policy approach was the focus on meeting basic needs and addressing
social and economic challenges like access to water, housing, electricity, healthcare
and education.?? While it touched on economic policy, it did not position itself as a
macroeconomic framework, instead suggesting that a separate White Paper on

macroeconomic policy should follow. 28

In the early 2000s the RDP was replaced by the Growth, Employment, and
Redistribution (GEAR) strategy. GEAR, introduced two years after the RDP, is often
seen as a pivotal shift in South Africa's economic policy, marking a move from
ambitious redistribution goals to a more neoliberal approach.®* However, the
government maintained that the two policies were meant to complement each other,
asserting that the success of the RDP relied on the effective implementation of
GEAR.?®2 Officially GEAR was framed as a more targeted and enabling
macroeconomic strategy designed to support the RDP's social and economic
transformation goals.?®* It was intended to attract investment by showcasing a
"credible" and "orthodox" policy framework.?* Consequently GEAR was not seen as

replacing the RDP but rather as a tool to help it to achieve its objectives.>
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The Accelerated and Shared Growth Initiative for South Africa (ASGISA), introduced
around 2005, aimed to raise the growth rate to about 6% and “halve poverty and
unemployment” by 2014, primarily through infrastructure investment, industrial
support and targeted interventions for the second economy.2¢ ASGISA identified
binding constraints such as inadequate infrastructure, skills shortages and regulatory
bottlenecks, and placed strong emphasis on large-scale public investment in
transport, logistics, and network industries as a stimulus for growth and

employment.”

However, academic evaluations highlight that ASGISA largely continued a
growth-first, macro-stability-oriented paradigm inherited from GEAR, with relatively
weak structural transformation, limited progress in reducing inequality and persistent
energy-sector vulnerabilities.?®® Infrastructure spending under ASGISA did not
fundamentally alter the carbon-intensive structure of the economy; Eskom’ s
capacity expansion centred on new coal-fired megaprojects such as Medupi and
Kusile, deepening dependence on coal and entrenching future emissions.?® Weak
implementation, fragmented coordination and institutional instability meant that
ASGISA’ s ambitions on inclusive growth and job creation were only partially

realised, and the initiative faded without achieving its headline targets.?°

The New Growth Path (NGP), launched in 2010/2011, explicitly framed employment
creation as the central objective and proposed to generate about five million jobs by
2020, with a strong emphasis on job-rich sectors including infrastructure,

manufacturing, agriculture, and the green economy.?! Unlike GEAR, the NGP
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foregrounded industrial policy, state coordination and social dialogue, and it
recognised opportunities in renewable energy, energy efficiency and related value
chains as potential drivers of green industrialisation and employment.>?> The NGP
thus begins to mainstream the idea that energy and infrastructure policy must not
only secure supply and support growth but also catalyse structural transformation
and green jobs, opening normative and policy space for renewable energy

programmes such as REIPPPP.

At the same time, academic critics argue that the NGP was conceptually inconsistent
and institutionally weak. It retained many assumptions from previous
macro-economic  frameworks, while layering ambitious job-creation and
green-economy targets onto an economy still dominated by minerals-energy
interests; it was also criticised for vagueness, over-optimistic employment numbers
and insufficient clarity about the division of responsibilities across departments and
state-owned entities.?3 In practice the NGP had a very short policy “shelf life” ,
being rapidly overshadowed by the NDP, and many of its proposals did not translate

into coherent, cross-government implementation.

The NDP does not arise in a vacuum; it explicitly builds on earlier strategies while
seeking to correct their limitations. Conceptually, it retains the concern with growth,
employment and macro-stability found in GEAR and ASGISA, and the focus on
infrastructure, industrial policy and green-economy opportunities seen in the NGP.
Chapter 3 of the NDP acknowledges the need to address structural constraints
identified in ASGISA-such as infrastructure backlogs, skills and institutional
weaknesses—while also taking forward NGP themes of job-rich and green growth,

including investment in a diversified, low-carbon energy mix.

The NDP emerged in response to the limitations of previous policies, aiming for a

more comprehensive and inclusive development path. In 2009 the Minister in the

292 New Growth Plan 2010
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Presidency at the time released the Green Paper, National Strategic Planning, in
which he argued that the nation’s progress depended not only on short-term
programmes implemented since 1994 but also on the development of a long-term
strategy.®* The Green Paper suggested establishing the National Planning
Commission (hereinafter NPC) to develop a long-term plan spanning roughly 15
years.?> The Commission was to be composed of independent leaders and experts
who could critically evaluate South Africa’s democratic progress and propose
evidence-based policies aimed at long-term development.?¢ To inform its work the
NPC initiated a study to explore the factors behind South Africa’s achievements and
failures since 1994.%°” The findings were compiled into a Diagnostic Overview?® which
highlighted nine key challenges the country needed to address to solidify the
achievements of democracy.?® Consequent to an extensive process of investigation
the plan emerged with 13 key topics and 15 chapters. Each of the 13 key topics has
its objectives supported by 119 specific actions, and beyond that two overarching
objectives of reducing inequality and eliminating poverty were established.3%

The NDP emphasised three priority areas to accomplish these objectives: fostering
employment through accelerated economic growth, enhancing education and skills
development, and strengthening the state's capacity to address developmental
challenges.’®* The NDP builds on the lessons from the failure to meet key
development goals®® and integrates them into a broader framework that touches
upon institutional reforms, human development, and sustainable growth.

South Africa has achieved significant progress in its transition from apartheid to
democracy, which has been a peaceful shift despite the nation’s history of violence

and dispossession.?® The country transitioned to democracy after the end of
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apartheid in 1994, but significant inequalities among racial groups linger, leaving the
country as one of the most unequal in the world.?** The NDP was shaped by this
historical context and the recognition that deeper structural reforms were necessary.
Consequently, reducing poverty and addressing inequality has become central to the

nation’s democratic ethos.3%

From a critical perspective, scholars note that the NDP still reflects tensions between
an extractivist, export-oriented growth model and the imperative of deep structural
transformation, including a rapid energy transition. While it recognises renewables
and a just transition, implementation has often lagged, and coal-centric decisions
(such as slow reforms at Eskom, delayed procurement, and initial reluctance to fully
restructure the utility) have undermined the NDP’ s own low-carbon and
inequality-reduction aspirations. In this sense, ASGISA and the NGP can be read as
part of a pattern: successive strategies articulate developmental ambitions and,
increasingly, green-economy rhetoric, but struggle to shift the underlying
political-economy of the minerals-energy complex and associated institutional

arrangements.
3.4 The objectives of the NDP

The main objectives of the NDP are to eliminate poverty and reduce inequality by
uniting South Africans of all races and classes around a common goal.>® Although
the NDP encompasses a broad set of objectives, particular emphasis will be placed
on eliminating poverty and reducing inequality by 2030. This research focuses
exclusively on these two objectives, given the urgent need to address the socio-
economic marginalisation affecting the population of South Africa particularly in the
context of climate change and the deployment of renewable energy in the transition
to @ more sustainable economy. Poverty and inequality are closely interrelated, often

reinforcing one another, yet they are conceptually distinct phenomena.3”
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3.4.1 Inequality in South Africa

Inequality refers to the uneven distribution of income, resources and opportunities
within a population.>® South Africa's inequality has its roots in its colonial and
apartheid past.>® The apartheid regime institutionalised racial segregation and
discrimination, resulting in a deeply divided society in which black South Africans
were systematically marginalised from access to economic resources, quality
education and land ownership.3®® The advent of democratic governance in 1994
marked a pivotal moment in South Africa's history, accompanied by a commitment to
promoting equal opportunities and improving the socio-economic conditions of the
majority of the population.’'* Formal democracy initially inspired optimism regarding
the reduction of inequality; however evidence indicates that although certain
dimensions of inequality have gradually shifted overall inequality has in fact
deepened in the post-apartheid era.3? Although numerous policy measures have
been implemented since 1994, including the provision of social grants, structural
barriers still persist and continue to hinder meaningful progress in reducing

inequality.313

The fight against apartheid was fundamentally aimed at building a non-racial, non-
sexist democratic society where all individuals have equal rights.3'* At present the
aspirational ideals of the Constitution stand in contrast to the persistent reality of
racialised poverty, as well as profound social and economic inequalities.3!> In many
ways South Africa has made significant progress in overcoming its history, but the
country remains the same as it was in 1994.316 Three decades on, South Africa is a
deeply divided society3'” with racial disparities still prominently shaping its social and
economic landscape. South Africa stands as the epitome of paradox, being one of the

most unequal countries in the world while being home to one of the most
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progressive Constitutions in the world.3!8 During apartheid inequality in South Africa
was not only political but also economic, manifesting in inequalities in income and

wealth.319

The South African Constitution envisions a unified, thriving, inclusive society that is
free from racial and gender discrimination, where all citizens share equal ownership
and embrace diversity.3?° It necessitates the pursuit of equality by safeguarding it as
an enforceable constitutional right3?* and a fundamental principle that supports the
nation’s constitutional democracy.3?? The Constitution places the right to equality at
its core as a fundamental right.32* Its significance is evident in the first section of the
Constitution, which states that achieving equality is one of the founding values of the
Republic.3?* The constitutional devotion to equality stems from the country’s history
of inequality and injustice.??® Under the former apartheid government, segregation
and apartheid policies systematically excluded black people from the social, political,
and economic spheres.’?¢ Consequently, the attainment of equality became an

integral part of building a new democratic South Africa going forward.

South Africa is characterised by extreme income and wealth inequality. One of the
most significant consequences of apartheid was its contribution to the severe
economic inequality among racial groups in South Africa.??” Income inequality stems
from the socio-economic imbalances imposed by apartheid, which hindered
education and skills development, limiting labour market participation and trapping
most of the population in poverty.3® South Africa has one of the highest Gini

coefficients recorded globally, reflecting profound income disparities.?® The
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distribution of wealth is similarly unequal, with the wealthiest 10% controlling nearly
85% of the nation's wealth, whereas the poorest 20% possess less than 3%.33 The
current distribution of wealth and income is deeply rooted in historical factors that
date back centuries.®! The gap between the rich and the poor has widened, with a
small percentage of the population holding most of the wealth while a significant
portion struggles to meet basic needs. Inequalities in wealth and income, both
domestically and globally, pose a threat to social cohesion, economic growth and
political stability.32 Income inequality represents only a partial view of the overall
inequality in South Africa while wealth inequality offers a more accurate depiction of
societal inequality.?3* Income inequality is linked to various challenges that are faced
daily in society such as health and social issues, life expectancy and educational

outcomes, among others.33*

Inequality still manifests in multiple dimensions nearly 31 years after democracy. as
the country faces declining economic growth, escalating unemployment and
persistently high levels of both income and wealth inequality.®*> Elevated
unemployment levels, especially among black South Africans, are a key driver of
economic inequality. The informal economy continues to provide substantial
employment opportunities; however, it is characterised by low pay and minimal
access to social protection.®¢ Social inequality in South Africa is largely driven by
limited access to quality education, essential services and sustainable employment
opportunities.’¥ Apartheid Bantu education policies divided the privileged white
minority and the marginalised black community,®® a legacy that endures in
historically disadvantaged communities where inadequate infrastructure and limited

resources remain prevalent. Spatial planning enforced residential segregation,
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relegating many black South Africans to underdeveloped townships and remote rural

areas with limited access to essential services.33°

The RDP was fundamentally intended to transform South African society from one
characterised by apartheid-era discrimination and inequality into one founded on the
principles of freedom, equality and shared economic prosperity.3* In contrast, the
GEAR strategy viewed slow economic growth as the primary concern and prioritised
macroeconomic stability over broader social and developmental objectives.?* The
NDP represents a shift in South Africa’s development approach3* emphasising
inclusive growth and the eradication of poverty and inequality by 2030. It seeks to
reduce inequality through a comprehensive strategy that addresses the socio-
economic imbalances inherited from the apartheid era. A specific target is set for the
Gini coefficient, a commonly used measure of income inequality, which is that it
should decrease from its current level of 0.69 to 0.6.3# Emphasis is placed on the
importance of establishing a robust and adaptable network of economic
infrastructure capable of supporting the country's medium and long-term
development goals.3*

3.4.2 Poverty in South Africa

Poverty is generally understood as the inability to satisfy basic needs such as shelter
and subsistence.’* Poverty in South Africa has deep historical roots, with its
prevalence being particularly pronounced during the apartheid era, when the black
majority was systematically excluded from meaningful participation in the country’s
economic activities.>* Present-day factors, particularly the perpetual periods of low
economic growth, have also played a significant role, as the economy has failed to

produce the level of resources required to effectively address and reduce poverty.3*
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Poverty can be understood as a lack of socio-economic capabilities, encompassing
various dimensions such as insufficient income, limited access to basic services, and
the inadequate ownership of assets, among other things.3* Myrdal conceptualises
poverty as the result of cumulative and reinforcing factors** with inequality playing a
significant role in contributing to unemployment and intensifying the visibility and

persistence of poverty.3s°

Despite being classified as an upper middle income country (UMIC)3*! and possessing
substantial natural and economic resources, South Africa continues to grapple with
high levels of poverty.*? The country’s classification as an UMIC fails to account for
two crucial dimensions of poverty; high levels of income equality and persistently
elevated unemployment rates.?** The challenges associated with poverty in South
Africa are inherently dynamic, with some individuals moving in and out of poverty
while others remain entrenched in chronic deprivation.?>** Addressing this complexity
continues to be a significant challenge for the government, particularly in terms of
allocating adequate resources.?>> South Africa has made extensive use of social
grants as a key mechanism for poverty alleviation,?*® establishing one of the most
expansive and comprehensive social assistance systems in the developing world.3”
Amid persistently high levels of poverty, social grants have played a critical role in

sustaining the lives of the most vulnerable parts of the population.3s#

Despite the limited progress that has been made towards eliminating poverty, it
remains persistent. In 2024 roughly 13,2 million people in South Africa were still

living in extreme poverty and the projections indicate that this figure will continue to
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rise by 2030.3*® The concentration of poverty in South Africa is particularly in rural
areas,*® among black South Africans, the less educated, the unemployed, female-
headed households, large families and children.?! It is heavily concentrated in
historically disadvantaged areas, particularly in the former homelands-areas
designated along ethnic lines for black South Africans under apartheid.** The poverty
in the country remains closely tied to both historical and ongoing racial disparities.3
Significant differences in poverty rates persist across racial groups with a smaller
percentage of white South Africans classified as less poor in contrast to a higher

percentage of black South Africans.3%*

Addressing poverty has been a central focus of government policy since the country’s
first democratic elections.?¢* This commitment is evident in the policies implemented
in South Africa, starting with the adoption of the RDP and later the NDP.3% The NDP
plans to eliminate income poverty by reducing the proportion of households with a
monthly income below R419 per person (in 2009 prices) from 39% to zero.3%” Income
poverty in South Africa is measured using three national poverty lines that are
updated annually to reflect inflation and the cost of living.3%® These include the Food
Poverty Line (FLP), which as of 2025 is R796%° per person per month, representing
the minimum amount needed for basic nutrition. The Lower Bound Poverty Line
(LBPL) is at R1,109 per person per month, representing food plus essential non-food
items.3”° Lastly, the Upper Bound Poverty Line (UBPL) stands at R1,634 per person

per month, covering food plus average non-food items for households at the food
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poverty line level.’”t A significant measurement of poverty in South Africa is closely

linked to the country’s high levels of income inequality37

As of 2025 approximately 63,5% of South Africa’s population is living in poverty,
based on the upper middle income poverty line.3”? This highlights the gravity of the
situation, particularly in the light of the country’s comparatively developed
infrastructure and economic potential. Progress in poverty reduction has largely
stagnated since 2011, a trend attributed to subdued economic growth, persistently
high unemployment and structural inequalities.?’* South Africa continues to grapple
with stagnant economic growth, declining levels of investment and persistently high
unemployment.?”> Unemployment remains a critical socio-economic challenge for the

government and is one of the primary drivers of poverty in the country.37

While these policies reflect the state’s evolving strategic approach to poverty
alleviation, they are underpinned by a deeper constitutional imperative. In its
capacity as a transformative document, the South African Constitution explicitly
recognises the need to address poverty as fundamental to building a just society. It
enshrines specific provisions that ensure the social protection of its citizens.3”” Section
27(1) of the Constitution, which is situated within the Bill of Rights, emphasises the
right to access healthcare, food, water and social security.3® The Constitution
commits the state to the progressive realisation of rights aimed at uplifting the most

vulnerable and marginalised populations.
3.5 Constitutional and Environmental Legal Framework
3.5.1 Constitution

South Africa’s Constitution and environmental laws create a strong legal basis for

renewable energy as part of a sustainable, just development trajectory. Section 24
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guarantees “everyone has the right to an environment that is not harmful to their
health or well-being, and to have the environment protected” for current and future
generations.3”? This includes a duty to prevent pollution, conserve natural resources,
and secure ecologically sustainable development while promoting “justifiable
economic and social development.”®0 In the energy context, this right has been read
as imposing a duty on the state to avoid locking the country into a high-carbon,
pollution-intensive electricity system and to consider climate impacts when
authorising new coal-based capacity.38! Importantly, the Section 24(a) right to a safe
and healthy environment extends beyond control of immediate environmental harm
and includes a duty to prevent actions or inactions that materially contribute to

dangerous climate change.38?

Youth-led climate litigation such as the African Climate Alliance (“Cancel Coal”)
case3® illustrates how section 24 can be used to challenge further coal procurement
on the basis that additional coal-fired power is incompatible with a safe climate and
the environmental right. The case challenges the government's decision to procure
1500 MW of new coal-fired power, arguing that additional coal-fired power is
incompatible with a safe climate and violates the section 24 environmental rights.38*
The applicants in the case relied directly on Section 24(a) and related rights,
including the rights to life, dignity, equality, and the best interests of the child, to
argue that new coal-fired power plants would contribute to dangerous climate
change and harm vulnerable groups, including children and future generations.3® In
the recent Richards Bay gas power plant litigation brought by groundWork38 and
others, the Supreme Court of Appeal set aside the environmental authorisation for a
3 000 MW gas-to-power project at Richards Bay. The court held that decision-makers

had unlawfully failed to consider feasible renewable-energy alternatives and to
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compare the social, environmental, technical and economic impacts of these options,
with sustainable development as the overarching goal. It also criticised the
inadequate assessment of cumulative upstream impacts (such as gas extraction and
transport) and deficiencies in public participation. The court explicitly states that the
“preferred alternative must be the final choice after comparing the social,
environmental, technical, and economic impacts of all the considered options”, and

that this comparison must be guided by sustainable development.

Section 152 sets out the objectives of local government, including providing
democratic and accountable government, ensuring the provision of services in a
sustainable manner, promoting social and economic development, and creating a
safe and healthy environment.3®” Section 153 requires municipalities to structure
their budgets and administration to give priority to basic needs and to promote social
and economic development.388 These provisions support a reading that municipalities
must actively pursue cleaner, reliable and affordable electricity supply whether
through their own procurement or through influencing national policy as part of their
obligations to advance development and create a safe and healthy local environment.
That logic dovetails with the NDP’s emphasis on inclusive, spatially just development

and expansion of modern energy services to poor and marginalised communities.
3.5.1 National Environmental Management Act (NEMA)

The National Environmental Management Act (NEMA)3# codifies the sustainability
imperative. It entrenches sustainable development as a guiding principle, requiring
that development meet present needs without compromising ecological integrity or
the ability of future generations to meet their needs.3® This principle directly
supports shifting away from coal which imposes high cumulative climate, health and
ecological costs towards renewables that have significantly lower lifecycle emissions
and pollution profiles. South African courts treat sustainable development, climate
change and consideration of cleaner alternatives as legally required components of

lawful, developmentally sound decision-making in the energy space. This is
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evidenced in the Fuel Retailers case. In Fuel Retailers Association of Southern Africa
v Director-General: Environmental Management, Mpumalanga,3®! the Constitutional
Court held that environmental authorities must consider whether a proposed
development is socially, economically and environmentally sustainable when granting
authorisation, and that this obligation flows from section 24 of the Constitution and
NEMA's section 2 principles.3®> The Court rejected the idea that “need and
desirability” and socio-economic implications could be left entirely to town-planning
processes, stressing that environmental decision-makers must integrate
socio-economic and environmental factors under the banner of sustainable

development.393

Its preamble links environmental harm to poverty and inequality, recognising that
“inequality in the distribution of wealth and resources... are among the important
causes as well as the results of environmentally harmful practices”.3?* NEMA requires
that adverse environmental impacts must not be distributed in @ manner that unfairly
discriminates against vulnerable or disadvantaged persons and that these groups
must not bear a disproportionate share of negative environmental consequences.3?
Coal combustion has long generated severe local air-quality and health burdens in
communities around power stations and coal mines, which are typically poor and
historically marginalised.3% Prioritising renewable energy, including community- and
municipal-scale projects, can reduce this inequitable burden and address what
scholars describe as “energy and environmental injustice” in South Africa’s coal

belt.3%”
3.6 The interplay between renewable energy, inequality and poverty

South Africa faces a profound paradox: despite high electrification rates exceeding

90%, approximately 40% of the population remains trapped in energy poverty, and
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this energy deprivation intersects fundamentally with multidimensional poverty and
pervasive inequality.>*® Similarly, multidimensional poverty encompasses deprivations
in education, health, employment, housing, water, sanitation and nutrition, each of
each is fundamentally linked to energy availability and affordability. Energy poverty
extends far beyond the absence of grid connection; it encompasses the inability to
afford sufficient energy for basic needs, reliance on inefficient and polluting energy
sources, lack of access to modern energy services and an inadequate quality of
energy provision.?* The country grapples with an official unemployment rate
exceeding 34%, extreme income inequality measured by a Gini coefficient of 0.63,
and poverty rates affecting nearly 40% of the population. These levels have not been
witnessed for over a decade.®® Research demonstrates compelling interlinkages:
approximately 96% of those without electricity also lack access to clean cooking fuel,
nearly half of the energy-poor experience malnourishment in their households, and
close to half have experienced child mortality, indicating energy poverty to be both a
symptom of and a driver of deep deprivation.*! The renewable energy transition, far
from being merely an environmental imperative, represents a critical pathway
through which South Africa can simultaneously address energy insecurity, economic

stagnation and the interconnected challenges of poverty and inequality.

Research utilising the multidimensional energy poverty index reveals that South
African low-income households, particularly those in rural areas, face severe
deprivation across multiple dimensions.*?2 The poorest income quintile dedicates
approximately 27% of household expenditure to energy, compared to 14% on
average across all households, creating a severe burden that constrains resources
available for food, healthcare and other essentials.** Furthermore, energy poverty
manifests differently across geographies: rural households spend significantly more

on energy relative to income, while poor urban households in informal settlements
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lack reliable access despite the existence of physical grid connections.** Renewable
energy, particularly decentralised energy like solar home systems and microgrids, is
presented as a way to extend energy access to areas where grid expansion is difficult

or costly.40s

Reducing inequality has been found to exert a stronger pronounced influence on
poverty reduction than economic growth.*¢ This is due to the fact that when
inequality is high, the benefits of growth tend to be concentrated among the
wealthier parts of society, thereby diminishing its overall effectiveness in alleviating
poverty. Although economic growth remains a vital component of development, its
benefits are frequently distributed unequally, which can intensify existing
inequalities.*” Such uneven distribution constrains the capacity of growth to serve as
an effective tool for poverty reduction.*® In an UMIC like South Africa, economic
growth may exacerbate inequality, suggesting that income level influences the
nature of the growth inequality dynamic.#® Inequality not only weakens the poverty-
reducing effects of growth but also adversely affects the overall rate and
sustainability of economic expansion.*® The importance of reducing inequality is
paramount in understanding and addressing poverty*! because poverty does not
exist in isolation. It is often a result of unequal access to resources, opportunities

and services.

Consistently with this, the NDP identifies the dual imperatives of reducing inequality
and eliminating poverty as central to South Africa’s long-term developmental vision.
These objectives are not pursued in isolation; rather the NDP recognises their
interconnectedness and the necessity of addressing both simultaneously to achieve
inclusive and sustainable growth. By addressing both inequality and poverty

concurrently the NDP aims to break the cycle of exclusion and deprivation that has
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long characterised South Africa’s socio-economic landscape. It envisions a society
where all citizens regardless of their background can contribute to and share in the
country’s development outcomes. If this is so, the reduction of inequality would
serve as a precondition for an outcome of poverty eradication. As a result of the
NDPs emphasis on addressing poverty and inequality, this research turns its focus to

the role of energy, particularly renewable energy, in achieving these objectives.

Reducing inequality and eliminating poverty are not just moral or political goals but
also strategic enablers of socio-economic development. Within this framework,
energy infrastructure is identified as a foundation enabling socio-economic
advancement.*? By framing energy as fundamental, the NDP acknowledge that a
reliable, sustainable and affordable energy supply is crucial for driving economic
growth, creating jobs, and reducing inequality and poverty. Energy provision is
fundamental to the broader development agenda.** The NDP recognises that energy
access is crucial for economic development and social equity, and it promotes
policies that facilitate the provision of modern energy services to marginalised
communities. It supports initiatives like Free Basic Electricity (FBE), which provides
50kWh/month to low-income households.** It states that although many low-income
households currently benefit from FBE and cross-subsidised tariffs, the measures
require more consistent and comprehensive implementation to effectively protect

vulnerable consumers from price increases.**

The South African economy is highly energy-intensive. It is among the most energy-
intensive nations globally.#¢ As energy demand continues to rise, the energy sector is
projected to be a key driver of the country’s economic growth and development.*”
The provision of energy is essential in the overarching initiative aimed at mitigating
inequality*® as it has a direct influence on economic development, accessibility to

fundamental services and the generation of opportunities. Reducing energy
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inequalities is crucial for addressing income inequalities, gender inequalities and
other forms of inequality**®* The NDPs goal of reducing inequality, particularly through
addressing the Gini coefficient, relies on ensuring equitable access to resources,
including energy. Although access to energy*? is a broad and multifaceted concept,
prioritising electricity access is essential for initiating meaningful progress towards
reducing inequality. Electricity access is intricately linked to various dimensions of
socio-economic development through complex causal pathways.#! Incorporating
electricity access would serve as a critical enabler of economic growth, poverty
reduction, and the mitigation of socio-economic disparities.®?? Electrification
contributes to enhanced access to productive opportunities by lowering transaction
costs, thereby facilitating industrial development, which consequently supports the
accumulation of assets among low income populations, thereby contributing to the

reduction of inequality.*?

The NDP advocates a transition from a coal-dependent energy system to a more
diversified energy portfolio that incorporates renewable sources.®* A diversified
energy market is anticipated to stimulate investment, drive innovation and generate
employment opportunities, especially in emerging sectors like renewable energy,
thereby offering potential socioeconomic benefits for historically marginalised
communities.®* It aims to ensure that over 90% of the population has access to
electricity,*¢ recognising this as a critical step toward reducing inequality. Enhancing
access to reliable and affordable electricity could significantly improve educational
outcomes, healthcare services and economic prospects*’ particularly in historically
marginalised and rural areas. There is an acknowledgement that impoverished

households frequently allocate a disproportionately high share of their income to
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inefficient and costly energy sources, thereby reinforcing existing inequalities.*® In
pursuing its energy objectives, the NDP underscores the importance of balancing
affordability, energy security, economic development and climate change
mitigation.#?® This involves not only ensuring a reliable energy supply but also

maintaining affordability for all.

Research on the potential impacts on employment arising from the expansion of the
generation and distribution of renewable energy projects an increase of 40% in the
availability of employment between 2018 and 2030, accounting for 580 000 job
years.®® Under more ambitious decarbonisation pathways, this figure rises to 1.2
million job years created along the renewable energy value chain.**'* Employment in
renewable energy value chains differs fundamentally from coal-dependent work:
solar and wind jobs are predominantly distributed across the services, construction
and manufacturing sectors*? rather than concentrated in specific geographic regions,
creating opportunities for the spatial redistribution of economic activity and income
generation. This geographic dispersal holds particular significance for the reduction
of inequality, as it would enable employment creation in rural and historically
marginalised areas currently dependent on limited economic opportunities.*3
However, realising these employment benefits requires intentional policy frameworks
ensuring training, skills development, and preferential access for historically excluded
groups. To maximise the benefits of poverty reduction, renewable energy
employment pathways must prioritise skills development initiatives targeting women,

the youth, and rural communities.**

Renewable energy contributes to poverty alleviation by extending grid-based and
decentralised renewable systems into under-served regions, thus increasing access

to reliable and affordable electricity, which is foundational to improved health,
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education and entrepreneurial activity.** Second, renewable projects provide both
short-term and longer-term employment opportunities, often targeting rural and peri-
urban populations excluded from the mainstream economy.#¢ Third, many
contemporary projects incorporate mechanisms such as community trusts, equity
participation and social investment programmes, thus ensuring that energy
infrastructure translates into sustainable community level benefits rather than
narrowly distributed profits.#” In this context the NDP positions the expansion of a
green economy underpinned by the deployment of renewable energy as being
integral to its poverty eradication objectives and as a driver of broader socio-

economic transformation. 3
3.7 The plan of the NDP

The NDP aims to reduce inequality and eliminate poverty through a comprehensive,
multifaceted strategy focussed on inclusive economic growth, social development
and structural transformation.®® It emphasises the need for an economy that
benefits all South Africans, especially the poor, youth and women. The emphasis on
inclusive economic growth is a response to the issue on income inequality and
poverty as well as the recognition that economic growth does not impact on all
population groups uniformly.*® It is increasingly acknowledged that the way
individuals participate in the process of growth is just as crucial as the outcomes it
produces.** Inclusive growth addresses both the processes and outcomes of

economic growth, particularly in relation to their effects on inequality and poverty.?
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Inclusive economic growth is inherently aligned with pro-poor growth objectives as it

seeks to reduce poverty and improve the conditions of disadvantaged groups.*?

In terms of the NDPs vision this requires a transition away from an exclusionary and
extractive economic framework towards a more inclusive model that prioritises
employment creation and expands economic participation across all parts of
society.** Thus, increasing the number of the country’s available employment
opportunities is central, especially in sectors like agriculture, manufacturing, mining
and services.* A significant proportion of future employment is expected to emerge
from domestically focussed activities and the services sector.*¢ The NDP sets an
ambitious target of achieving annual economic growth exceeding 5% as a means to
generate employment and improve income levels.*” While the growth target is
ambitious, it is deemed essential for the creation of approximately 11 million new
employment opportunities by 2030, an imperative step toward substantially reducing
unemployment and enhancing the quality of life for South Africans.*® Faster
economic growth would expand the economy’s capacity to absorb more workers,

which is essential for reducing poverty.*°

Inclusive growth also means creating an enabling environment for small businesses
and informal sector businesses, which are key to job creation in poor communities.*°
Approximately 90 per cent of jobs are expected to originate from small and growing
enterprises.*! By 2030 the contribution of small and medium enterprises to the
overall economic output is expected to increased notably.*? In addition to fostering
employment, expanding the number of new and growing enterprises offers several
other benefits such as decreasing economic concentration, enhancing market

competition and promoting broader opportunities for Broad Based Black Economic

443 Dash 2015 International Journal of Application or Innovation in Engineering & Management 68.
444 NPC: National Development Plan 110.

445 NPC: National Development Plan 124; 126.

446 NPC: National Development Plan 119.

47 NPC: National Development Plan 50.

48 NPC: National Development Plan 39.

49 Erumban and de Vries 2024 World Development 1.

450 NPC: National Development Plan 140.

41 NPC: National Development Plan 119.

452 NPC: National Development Plan 119.

58



Empowerment (BBBEE).** BBBEE constitutes a legally mandated and regulated
framework of legislation and policies designed to advance economic inclusion for
Black South Africans, who were systematically excluded from meaningful
participation in the formal economy under apartheid.*** The cornerstone of this
framework is the Broad-Based Black Economic Empowerment Act.** The NDP
stresses the need to expand participation in the economy by removing barriers that
prevent certain groups from accessing education, jobs, land, credit and markets.*¢

Economic inclusion is a vehicle for poverty elimination and inequality reduction.

The NDP sees people as the country’s most valuable resource and building their
capabilities means improving access to quality education, healthcare, nutrition and
social protection so that individuals are empowered to reach their potential.*” It
represents a shift in approach from viewing citizens as passive recipients of
government services to actively promoting the inclusion of socially and economically
marginalised groups in the development process.#® Building capabilities is
fundamental to enhancing economic performance and restructuring the economy for
improved productivity and growth.® The NDP draws on the concept of capabilities,
highlighting that a developmental state enhances individuals’ capabilities to improve
their own lives, while actively addressing and redressing historical injustices and
inequalities.*® By building capabilities the NDP aims to reduce inherited
disadvantage. A core aspect of capacity building is ensuring that all persons have
access to quality basic and higher education, technical and vocational training and
lifelong opportunities.** In this context it prioritises early childhood development
(ECD) as a foundation for lifelong learning and opportunity.“2 In addition the NDP

also prioritises the development of capabilities across all levels of government and
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underscores the importance of forming strategic partnerships and fostering cross-
sectoral collaboration with diverse stakeholders across multiple programmes and

sectors. 3

According to the NDP, enhancing the capacity of the state refers to strengthening the
ability of government institutions at all levels of government to deliver on their
mandates effectively and in a development-oriented manner.#* The plan stresses the
importance of coherent, integrated planning across the three spheres of government
to promote effective service delivery.%> It envisions a state that plays a
transformative and developmental role, which necessitates effective and well-
coordinated public institutions, along with competent, ethical and professional public
servants.“¢ Public servants should be selected based on competence, merit, skills
and their appointment should be insulated from political interference.*” The
developmental state that the country seeks to establish must be deeply rooted in
society through the cultivation of constructive relationships, collaborations across all
sectors and the active engagement of a mobilised, responsible citizenry.*¢ A
developmental state is characterised by its proactive and sustained efforts to achieve

rapid and lasting improvements in a nation’s economic and social conditions.®

The NDP underscores that promoting leadership and partnerships throughout society
is a critical enabler for achieving long-term development goals. Leadership is not
confined to political elites; the NDP calls for nurturing leadership at all levels of
society, including in communities, schools, workplaces and civil society
organisations.*° It views partnerships and collective action as essential for social
cohesion. By encouraging inclusive dialogue, mutual respect and shared national
values, it seeks to foster unity and cooperation across racial, class and regional

divides.#* It also promotes active citizenship where individuals and communities
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engage in shaping policies holding leaders accountable and contributing to
development.#2 This requires platforms for public participation, civic education and
support for community-based initiatives. Development cannot be driven by the state
alone. The NDP advocates the establishment of partnerships between the public and
private sectors, NGOs, and labour and faith-based organisations to pool their
resources, expertise and ability to innovate.#? The NDP promotes the idea that all

sectors of society must share responsibility for South Africa’s progress.
3.8 Conclusion

This chapter has undertaken a comprehensive analysis of the NDP, focussing on its
historical evolution, core objectives and the socio-economic and developmental
challenges it seeks to address. The central concern of this chapter was to understand
how the NDP articulates the objectives of reducing inequality and eliminating
poverty, which form the foundation of this research. The chapter has contextualised
the emergence of the NDP within the country’s broader policy trajectory, starting
with the RDP and GEAR, illustrating how earlier frameworks laid the groundwork,
albeit with limitations, for the integrated and transformative approach embodied in
the NDP. Through a detailed exploration of inequality and poverty the chapter has
shown that both challenges are deeply rooted in the country’s colonial and apartheid
history. The chapter has demonstrated that inequality is multidimensional, extending
beyond income inequalities to include unequal access to education, among other
issues. Similarly, poverty is not only a function of low income but also of limited
capabilities and chronic exclusion from socio-economic development. Poverty and
inequality were explored as interrelated objectives in order to show that poverty
cannot be meaningfully addressed without addressing the structural factors that

sustain inequality.

Another focus of the chapter was the role of energy as a cross-cutting enabler in
achieving the objectives of the NDP. Its commitment to ensuring universal and

affordable energy access is central to addressing both inequality and poverty. Lastly,

472 NPC: National Development Plan 26; 460.
473 NPC: National Development Plan 315.

61



the chapter explored how the NDP plans to achieve the objectives of reducing

inequality and eliminating poverty.

The next chapter will present the existing barriers and challenges to the development

and distribution of renewable energy.
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Chapter 4 CHALLENGES AND BARRIERS TO RENEWABLE ENERGY
ADOPTION

4.1 Introduction

This chapter critically examines the various challenges and barriers that impede the
large-scale adoption of renewable energy in South Africa. While the country
possesses vast solar and wind resources, the transition from a coal-dominated
energy system to a low-carbon sustainable energy future has been slow. The chapter
explores the multifaceted constraints hindering this transition, ranging from
economic and financial limitations to infrastructural, technological, policy, regulatory,

social and institutional challenges.

The discussion begins with a brief background on South Africa’s energy landscape,
highlighting the country’s significant renewable energy potential and its strategic
importance in decarbonising the economy. It then systematically analyses the major
barriers confronting renewable energy deployment. The first section examines the
economic and financial challenges, including the high investment costs, limited
access to credit and entrenched economic interests that favour coal-based energy
production. The second section turns to infrastructural and technological obstacles,

such as insufficient grid capacity and technological capabilities.

Further, the chapter explores the policy and regulatory challenges marked by
ambiguous policy frameworks, bureaucratic delays and inconsistent government
support. The social dimension is then addressed, with particular emphasis on issues
of community acceptance and the socio-economic implications of transitioning away
from coal for workers and communities reliant of that sector. Finally, the chapter
examines institutional challenges, including weak governance and the dominance of
Eskom in the energy sector, which together create structural inertia that inhibits the

diversification of energy sources.
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4.2 Background

South Africa is at a pivotal moment in its energy landscape, being uniquely
positioned to harness renewable energy to meet its growing energy demands,
decarbonise its economy and reduce reliance on fossil fuels. The country possesses
substantial renewable energy potential, particularly in solar and wind resources.**
The effective utilisation of these natural resources is crucial for facilitating the
transition from coal-based electricity to a decarbonised economy.#*> South Africa’s
geographical and climatic attributes are highly favourable for solar energy
generation, with the country receiving over 2,500 of sunlight each year, with average
solar radiation levels between 4.5 and 6.5 kWh/m2 per day.*¢ The Northern Cape in
particular ranks among the highest solar resource areas globally, making it most
suitable for both large-scale and decentralised solar energy developments.#” An
estimate of the country’s solar energy potential exceeds 6,000 GW, a fact that
suggests that solar power will be a key component of the future energy mix.+#
Projections indicate that the solar photovoltaic (PV) sector will expand from 6.05 GW
in 2024 to approximately 10.27 GW by 2029, representing a compound annual
growth rate of 11.17%.4°

Similarly, wind energy presents significant opportunities, particularly in costal and
elevated inland regions. As the continents second largest economy South Africa is
strategically positioned to capitalise on its vast, untapped wind energy potential, both
inland and along its extensive coastlines adjacent to two oceans.*® Coastal provinces
like the Western Cape and Eastern Cape experience consistently high wind speeds,
positioning them as optimal locations for wind energy development.*! The national

energy strategy places substantial emphasis on wind power and proposes to install at
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least 17.7 GW by 2030 and potentially expand this to between 69 and 76 GW by
2050.482 A study conducted from May 2015 to March 2016 affirmed that South
Africa’s capacity for wind-generated electricity is far greater and more geographically
widespread than had been previously assumed.*3 While conventional power sources
still dominate, wind energy is gaining ground, with projections indicating that it could

contribute up to 14% of the country’s electricity supply by 2030.484

Although South Africa possesses substantial wind and solar energy potential, the
transition towards renewable energy has progressed slowly, with multiple obstacles
impeding the effective integration of these technologies into the national energy

system.
4.3 Economic and financial challenges

The transition to renewable energy in South Africa is confronted by significant
economic barriers or challenges that undermine its feasibility and scalability.*¢ While
the long-term benefits of renewable energy such as reduced operational costs,
environmental sustainability and energy security are well documented, the upfront
economic realities remain a deterrent to widespread adoption. South Africa’s heavy
reliance on coal poses significant challenges to its adoption of renewable energy,
with entrenched economic interests serving as major obstacles to phasing out the
use of coal.®” The country possesses approximately 35 billion tonnes of coal
reserves, equivalent to around 3% of the global reserves, ranking seventh globally in
coal consumption.¢ At current consumption rates, these reserves could sustain coal
use for the next two centuries, reinforcing the dominance of coal as a significant
economic driver.*® This heavy reliance on coal has notably constrained the country’s

transition to renewable energy sources.*?
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The task of adopting renewable energy is profoundly complex, particularly for South
Africa, a heavily fossil fuel-dependent nation.*! As such, it is expected that the initial
capital expenditure for renewable energy projects would be high. These costs would
primarily cover the initial construction and installation of infrastructure such as solar
energy and wind farms.*? For instance, the installation of a utility scale solar power
plant is higher than that of a fossil fuel power plant.*? As a result, investors often
perceive renewable energy projects as higher risk ventures, while viewing fossil fuel-
based plants as more economically viable due to their comparatively lower capital

costs. 4

In South Africa such financial burdens continue to hinder the implementation and
expansion of renewable energy initiatives, even at a small scale.*> The broader
South African structural inequalities and low household incomes limit the market
demand for newer, cleaner technologies. On a household basis, the high cost of
rooftop solar installations remains prohibitive, perpetuating dependence on Eskom’s
electricity supply.*¢ Many households, especially low and middle income households,
cannot afford the initial capital costs of renewable technologies*” and would thus
struggle to transition from subsidised fossil fuel-dependent energy sources. Beyond
upfront costs, the lack of accessible credit facilities also poses a challenge.*® While
adequate funding mechanisms are available to support renewable energy
development, the key issue lies in the accessibility of these funds.**

4.4 Infrastructural and technological challenges

The effective development of renewable energy is hindered by inadequate

infrastructure, as the existing electricity grid was originally designed to support
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conventional energy sources.’® Grid infrastructure is limited in regions with the
greatest renewable energy potential.>®* The integration of variable renewable energy
sources, such as solar and wind, into the national grid necessitates enhanced
infrastructure and advanced management systems.’®2 However, the existing ageing
infrastructure is ill-equipped to accommodate decentralised and fluctuating energy
inputs effectively.>* Addressing these issues requires the facilitation of technology
transfer and the promotion of local innovation to enable the large-scale viability of
renewable energy solutions.>®* The country faces a lack of appropriate technologies
to effectively harness its energy sources.>®> South Africa relies heavily on importing
technological solutions and expertise from abroad because the country lacks
domestic technological capacity to independently deploy renewable energy

projects.>

Technological challenges encompass the limited availability of skilled labour,
inadequate research and development capacity, and the intermittent nature of
renewable energy sources, which creates a need for extensive battery energy
storage systems.>"’

4.5 Policy and regulatory challenges

The adoption of renewable energy technologies in South Africa is hindered by facts
such as that there is limited political will, ambiguous regulatory frameworks, policy
misalignment and a general absence of government support.>® National policies
intended to facilitate renewable energy have been marked by inconsistencies and

poor interdepartmental coordination, rendering them largely ineffective in realising
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the country’s full renewable energy potential.>® Additionally, the lack of
governmental backing for off-grid renewable energy solutions, whether through
financial incentives, political endorsement or support for financing mechanisms such
as energy service contracting and subsidies, further constrains widespread
adoption.5° Bureaucratic delays and frequently changing targets undermine investor

confidence and act as deterrents to investment in emerging energy technologies.s!!

An example of poor interdepartmental coordination challenges was highlighted when
NERSA52 launched the REFIT programme;53 however, it was later determined by the
DoE>* that NERSA had exceeded its authority as defined by the Electricity Regulation
Act.>s According to the Act the responsibility for energy policy formulation lies with
the DoE, while NERSA’s role is limited to implementation. Consequently, the REFIT
programme was discontinued and replaced by a competitive bidding process
(REIPPPP) administered by the DoE. The licensing procedures for renewable energy
development are highly complex, time consuming and burdensome.s® The
corresponding application procedures are often fragmented and inefficient,
highlighting the need for their streamlining and acceleration to better support the
timely implementation of renewable energy projects.’” These processes typically

involve multiple regulatory bodies, each requiring separate permits, which
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significantly prolongs the approval timelines.5® In South Africa the Environmental

Impact Assessment (EIA)>'° process is particularly lengthy and resource-intensive.
4.6 Social challenges

The social dimensions of renewable energy development encompass a wide range of
challenges, including community acceptance, local participation, environmental
justice and the fair distribution of benefits. In South Africa these challenges are
further complicated by the legacy of apartheid and enduring socio-economic
inequalities. Effectively addressing these social barriers is crucial to ensuring that the
transition to renewable energy promotes inclusive development rather than
reinforcing the existing social and economic disparities. The notion of a social licence
to operate has gained prominence as communities increasingly demand meaningful
participation in decision-making processes affecting their local areas.’?® IPPs are
mandated to demonstrate contributions to local economic development through
initiatives such as job creation, the use of local content, the establishment of
community trusts to distribute project profits and the fulfilment of empowerment
targets.>?* However, evidence indicates that IPPs frequently fall short of fully realising

these obligations.

There is significant social opposition within communities to hosting renewable energy
projects.’? This resistance frequently stems from inadequate public awareness and
ineffective communication regarding the socio-economic development initiatives
linked to such projects.>> The involvement of local communities in the governance of
IPP projects is characterised by significant fragmentation, enabling dominant
stakeholders to capture a disproportionate share of the benefits at the expense of

marginalised community members.>* A transition toward a low-carbon economy will

>18  Uhunamure and Shale 2021 Sustainability 12.

19 An Environmental Impact Assessment (EIA) is a mechanism through which environmental
authorisation is obtained. It involves a structured process aimed at identifying, evaluating and
documenting the potential environmental impacts of a proposed activity. This process includes
phases such as scoping, basic assessment and a detailed environmental study.

20 Nkoana 2018 Journal of Energy in Southern Africa 37.

>21 - Nkoana 2018 Journal of Energy in Southern Africa 35.

22 Molepo, Khaled and Mathaba 2025 £nergy for Sustainable Development 12.

23 Molepo, Khaled and Mathaba 2025 £nergy for Sustainable Development 12.

24 Nkoana 2018 Journal of Energy in Southern Africa 34.
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inevitably entail job losses in the coal value chain.>> The shift away from coal-based
energy poses significant employment risks for workers in the sector, particularly
affecting coal-dependent communities and labour unions.’? Approximately 90, 000
coal-sector workers are mainly concentrated in the economically vulnerable
Mpumalanga Province, where coal mining and power generation are central. They
will be directly impacted by the phasing out of coal.’? The livelihoods of numerous
families and communities both within Mpumalanga and across the country are thus
at considerable risk.5# Given South Africa’s already elevated unemployment levels,
economic diversification and the creation of alternative employment opportunities in
coal-dependent regions are essential.’>® An abrupt, poorly planned and non-
transparent exit from coal risks exacerbating unemployment and poverty, potentially

triggering social unrest and intensifying resistance to the low-carbon transition.>3°

Although renewable energy projects generate short-term employment opportunities
for local communities during the construction phase, these positions are typically
poorly paid and terminate upon the project’s commissioning.**' Owing to the limited
skills of local communities, young people are frequently engaged in these temporary
roles, resulting in unsustainable job creation.’3> While both skilled and unskilled
labour is required, the unskilled workforce is commonly retrenched once construction

activities conclude.5
4.7 Institutional challenges

Limited institutional capacity remains a significant barrier against renewable energy
adoption in South Africa.>3* Institutional capacity, which may be defined as the ability

to effectively implement policy amid competing interests and is often reflected in

2> Hanto et al. 2022 Energy for Sustainable Development 171.
26 Kumba and Olanrewaju 2024 Energies 12.

27 Smarte Anekwe et al. 2024 Science Progress 9.

>28  Smarte Anekwe et al. 2024 Science Progress 9.

29 Spencer et al. 2018 Climate Policy 343.

30 Hanto et al. 2022 Energy for Sustainable Development 171.
31 Nkoana 2018 Journal of Energy in Southern Africa 34.

>32 Nkoana 2018 Journal of Energy in Southern Africa 38.

>33 Nkoana 2018 Journal of Energy in Southern Africa 38.

>34 Mirzania et al. 2023 Energy Research & Social Science 12.
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governance quality and political stability, remains weak in South Africa.’*> The
dominance of Eskom in South Africa’s energy sector has created a monopolist market
structure, fostering a high degree of path dependency on coal. The renewable
energy sector remains in its developmental phase and is currently unable to meet the
country’s deficit as renewables account for only approximately 8.8% of installed
generation capacity.53¢ To mitigate power outages, three coal fired power stations
initially slated for decommissioning by 2027 will now remain operational until 2030,

thereby postponing the transition and increasing the country’s coal dependence.>”

When technologies become deeply integrated into an economy, their replacement by
more efficient or sustainable alternatives becomes increasingly difficult, a
phenomenon otherwise referred to as carbon lock-in.>*® South Africa’s continued
reliance on coal-fired electricity exemplifies this lock-in, which poses a considerable
barrier against the adoption of renewable energy.>** Eskom, which supplies most of
the country’s electricity, has historically channelled major investments into large-
scale coal power stations.>® This investment pattern has created an inertia within the
energy system, constraining the diversification of energy sources and impeding the
expansion of renewable energy, despite the country’s substantial solar and wind
resource potential.>* Programmes such as the Pilot National Cogeneration
Programme, the Medium-Term Power Purchase Programme and the Multisite Base-
load Independent Power Producer Programme developed by Eskom between 2007
and 2008 were primarily intended to increase generation capacity but were
discontinued due to insufficient preparedness on the part of both government

institutions and the private sector.5%

>3 Jewell and Cherp 2020 Wiley Interdisciplinary Reviews. Climate Change 5.

36 LRS 2025 https://Irs.org.za/2025/05/02/transition-from-coal-to-renewables-progress-challenges-
and-possibilities/.

>37 The decommissioning of Hendrina, Grootvlei and Camden has been delayed until at least 2030 to
mitigate power outages. The initial plan was to retire these facilities between 2023 and 2027 as
part of the country’s Just Energy Transition; See also above.

>3 Unruh 2000 Energy policy 817.

39 Mirzania et al. 2023 Energy Research & Social Science 10.

>40 - Bothongo and Kinyar 2025 Sustainable Futures 10.

> Lawrence 2020 Renewable and Sustainable Energy Reviews 2.

>42 Montmasson-Clair and Ryan Journal of Economic and Financial Sciences 509.
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It is important to emphasise that affordability remains a central factor in shaping the
energy choices of South Africa.’* The country’s substantial coal reserves constituting
7% of the world’s total*** limit the government’s willingness to transition to
comparatively costlier energy sources such as solar and wind.>* This challenge is
particularly evident in the wind energy sector, where the geographical remoteness of
many wind farms poses significant barriers to grid integration.>* Further, there is a
lack of coordination among key stakeholders and institutions across both the public
and private sectors.>¥ Stakeholders often operate in isolation, with inadequate
communication between the DMRE and Eskom emanating as a major issue.>* Such
fragmentation undermines the efficient utilisation of available knowledge and
expertise, thereby further delaying progress in the deployment of renewable

energy.>*
4.8 Conclusion

This chapter has provided a comprehensive examination of the challenges and
barriers hindering the large-scale adoption of renewable energy in South Africa.
Although the country possesses vast solar and wind potential, the transition from a
coal-dependent energy system to a low-carbon and sustainable energy future
remains slow and fragmented. The analysis has revealed that economic and financial
constraints continue to pose major obstacles with high upfront costs, limited access
to credit facilities and entrenched economic interests in coal significantly undermining

efforts to scale up renewable energy technologies.

Beyond economic barriers, infrastructural and technological limitations further
constrain progress. The country's ageing electricity grid, originally designed for
centralised coal-based power generation, lacks the capacity and sophistication

required to integrate variable renewable energy sources effectively. The absence of

43 Smarte Anekwe et al. 2024 Science Progress 10.

>4 Ndlovu and Inglesi-Lotz 2019 Journal of Energy in Southern Africa 17.

>4 Smarte Anekwe et al. 2024 Science Progress 19.

>4 Akinbami, Oke and Bodunrin 2021 Alexandria Engineering Journal 5076.

>4 Molepo, Khaled and Mathaba 2025 £nergy for Sustainable Development 11.

>4 The outcomes of REIPPPP Bid Window 6 where several wind projects were unable to secure grid
access illustrated the absence of effective collaboration between stakeholders; Molepo, Khaled
and Mathaba 2025 Energy for Sustainable Development 11

>4 Molepo, Khaled and Mathaba 2025 £nergy for Sustainable Development 11.
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large-scale energy storage systems, insufficient local technological capacity, and
heavy reliance on imported expertise also impede efforts to harness South Africa's

abundant renewable resources.

Policy and regulatory challenges emerged as additional obstacles, with ambiguous
frameworks, bureaucratic inefficiencies, and inconsistent government support
creating uncertainty for investors and developers. Institutional fragmentation,
illustrated by poor coordination between key stakeholders such as Eskom and the
Department of Mineral Resources and Energy, reinforces this policy incoherence and

limits the effective implementation of existing energy strategies.

The chapter has also underscored the importance of the social dimension in shaping
renewable energy outcomes. Limited community participation, weak benefit-sharing
mechanisms and the socio-economic risks associated with the coal phase-out
particularly for vulnerable workers and communities in Mpumalanga highlight the
need for a just and inclusive energy transition. The evidence reveals that renewable
energy projects often create only temporary, low-paying employment opportunities,

leaving long-term developmental benefits unrealised.

Finally, institutional barriers, including Eskom's dominance and South Africa's
continued reliance on coal, have created a structural inertia commonly referred to as
carbon lock-in. This path dependency, reinforced by decades of coal-centred
investments, restricts the diversification of the energy mix and delays the
decarbonisation agenda. Taken together, the chapter demonstrates that overcoming
these interlinked economic, technological, social, policy and institutional barriers will
require coordinated reforms, enhanced institutional capacity, stronger political
commitment, and inclusive stakeholder engagement to unlock South Africa's full

renewable energy potential.
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Chapter 5 CONCLUSION AND RECOMMENDATIONS

5.1 Conclusion

This dissertation set out to critically examine how the increased deployment of
renewable energy in South Africa would contribute to the realisation of the National
Development Plan (NDP) 2030 objectives, particularly the elimination of poverty, the
reduction of inequality, and the creation of a low-carbon, inclusive economy. The
central research question guiding this study was: To what extent can increased
renewable energy deployment contribute to achieving the objectives of the NDP,
particularly the reduction of poverty and inequality, within the context of South
Africa's transition to a low-carbon economy? To address this question the study
pursued three primary objectives: first, to analyse the historical development of
South Africa's energy sector; second, to analyse the legal and policy frameworks
governing renewable energy deployment; and third, to identify the challenges and

barriers that hinder large-scale renewable energy adoption.

Chapter 2 examined the historical and contemporary dimensions of South Africa’s
energy sector, providing critical insights into the evolution from a coal-dependent
energy system toward a renewable energy trajectory. >**The chapter highlighted that
South Africa’s energy infrastructure has historically been shaped by its mineral-based
industrialisation, racialised economic structures, and state monopolisation under
Eskom. These historical legacies have entrenched systemic inefficiencies, constrained
diversification, and perpetuated unequal access to energy services - an inequality
that remains largely aligned with socio-economic and racial divisions. The chapter
then analysed the primary drivers of renewable energy deployment, categorising
them into three key clusters: environmental and climate commitments, policy and
governance frameworks, and socio-economic imperatives.>> Internationally, South
Africa’s obligations under the Paris Agreement and its Nationally Determined
Contributions (NDCs) have accelerated efforts to decarbonise the energy sector.

Domestically, the National Development Plan (NDP), the Integrated Resource Plan

50 See para 2.2 above in this regard.
51 See para 2.3 above in this regard.

75



(IRP) and the White Papers on Energy Policy and Renewable Energy collectively

provide a policy roadmap for this transition.

These frameworks illustrate the state’s recognition of renewable energy as a vehicle
for both environmental protection and economic transformation. A major finding of
Chapter 2 was that renewable energy deployment has significant socio-economic
implications beyond environmental benefits. Renewable energy can stimulate
employment creation, attract investment, enhance energy security, and provide
decentralised access to electricity in under-served regions. The REIPPPP was
identified as a successful model of public-private partnership that has mobilised
substantial private investment while delivering tangible developmental benefits.
However, the chapter cautioned that the persistence of institutional constraints,
weak grid infrastructure, and financial instability at Eskom threaten the sustainability
of these gains. Consequently, the chapter underscored the need for integrated policy
alignment, institutional reform and inclusive participation to fully realise the potential

of renewable energy in meeting the objectives of the NDP.

Chapter 3 provided a comprehensive analysis of the National Development Plan, its
historical evolution and its objectives in addressing poverty and inequality. It traced
the development of national policy from the Reconstruction and Development
Programme (RDP) and the Growth, Employment and Redistribution (GEAR) strategy,
culminating in the adoption of the NDP in 2012 as a unified long-term vision for
social and economic transformation. The chapter demonstrated that the NDP
represents a synthesis of economic realism and social justice, premised on the dual
objectives of eliminating poverty and reducing inequality by 2030. A key insight from
this chapter is the recognition that poverty and inequality in South Africa are not
isolated phenomena but are deeply intertwined and mutually reinforcing. Inequality
undermines the effectiveness of economic growth in reducing poverty, while poverty
entrenches social exclusion and limits participation in productive activities. The NDP
therefore adopts an integrated approach that prioritises inclusive growth,
employment creation, and capability development as the foundation for equitable

development.
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Chapter 3 also identified energy as a critical enabler of the NDP’s objectives. Reliable,
affordable and sustainable energy access supports economic growth, enhances
human development and strengthens social inclusion. The NDP explicitly promotes a
just transition toward a low-carbon economy, emphasising renewable energy as a
strategic tool for sustainable industrialisation, job creation and rural development.
Through this linkage the chapter established the theoretical and policy rationale for
the central research question - demonstrating that energy transition is intrinsic to

achieving the NDP’s overarching developmental goals.

Chapter 4 explored the multifaceted challenges and barriers that constrain renewable
energy adoption in South Africa. These barriers were categorised as economic and
financial, technological and infrastructural, policy and regulatory, social and
institutional. The chapter revealed that despite the state’s progressive policies,
renewable energy deployment remains impeded by structural and operational
bottlenecks that require urgent attention. Economically, the high capital costs of
renewable energy projects, currency volatility, and limited access to concessional
financing hinder large-scale investment. Technologically, the inadequacy of the
transmission infrastructure, particularly grid access in rural areas, restricts the
integration of renewable power. Policy-wise, inconsistencies between the Department
of Mineral Resources and Energy (DMRE), the National Energy Regulator (NERSA)

and Eskom create regulatory uncertainty, discouraging investor confidence.

The chapter also highlighted the social dimension of resistance, where communities
dependent on coal-based employment express concern about job losses and socio-
economic displacement. Institutional challenges, particularly Eskom’s financial
instability and governance weaknesses, were identified as major impediments to a
successful transition. Importantly, Chapter 4 argued that addressing these challenges
requires not only technical reforms but also a coherent governance framework that
aligns environmental, social and economic objectives. It called for a strengthened
regulatory regime that balances investor confidence with social inclusion and
environmental integrity. The findings underscore that achieving the NDP’s objectives
through renewable energy deployment is feasible but contingent upon systemic

institutional reform, stakeholder participation and effective policy coherence.
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5.2 Recommendations

Based on the findings of presented in this study, the following recommendations are
formulated to help address the central research question of the extent to which
increased renewable energy deployment can advance the NDPs objectives of

eliminating poverty and reducing inequality.

1. Strengthen Policy Coherence and Institutional Alignment:

In this study I identified weaknesses in fragmented policy and regulation of
renewable energy**? and therefore, my recommendation is to establish a unified
national renewable energy coordination body that harmonises policies among the
DMRE, DFFE, NERSA and Eskom. Streamline overlapping mandates and ensure that
environmental, social and energy policies are mutually reinforcing. Adopt a clear
legislative framework that entrenches renewable energy targets within a just

transition strategy.

2. Expand Financial and Investment Mechanisms:

The study identified financial and investment being insufficient for renewable energy
deployment®s3 and therefore, I recommend that facilitation of access to concessional
financing through partnerships with development finance institutions. Introduce tax
incentives, green bonds and risk-mitigation instruments to attract private-sector
participation. Prioritise community-based ownership models and local equity

participation to ensure inclusive economic benefits.

3. Invest in Grid and Technological Infrastructure:

In this study, I identified grid constraints as an issue.** I recommend modernising
the grid infrastructure to enable large-scale renewable integration and decentralised
systems such as microgrids. Invest in battery storage, digital monitoring, and grid

resilience technologies.

52 See para 4.5 above in this regard.
53 See para 4.3 above in this regard.
>4 See para 4.4 above in this regard.
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4. Promote Human Capital Development and Green Skills:

In this study, I identified critical skills shortages in renewable energy engineering,
installation, management and maintenance.’*> I recommend developing targeted
vocational training and skills transfer programmes aligned with renewable energy
industries. Partner with universities, TVET colleges and industry to create a skilled
workforce capable of sustaining the green economy. Prioritise training opportunities

for women, youth and rural populations to promote equitable participation.

%5 See para 4.6 above in this regard.
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