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The world is embarking on an ambitious decarbonisation 
journey to avoid catastrophic climate change. An increasing 
number of governments and companies have committed 
to transition to Net-Zero economies by 2050. For South 
Africa, responding to climate change is fundamentally 
about economic competitiveness and lifting its people 
out of poverty, inequality, and unemployment while 
contributing to the global goal of reducing carbon 
emissions. 

The NBI-BUSA-BCG Climate Pathways and Just Transition 
study assesses what it would take for South Africa to reach 
Net-Zero by 2050 and to ensure a Just Transition. It is 
one of the most robust, transparent, and inclusive climate 
studies in South Africa. The work was undertaken over 
two years and led by a group of 30+ CEO Champions 
from multiple sectors. It has involved more than 400 
stakeholders from business, government, civil society, 
and labour in nearly 200 hours of technical workshops 
and a large number of 1:1 engagements. Throughout 
this process, evidence-based inputs were developed that 
informed – and continue to inform – the critical national 
discussion on South Africa’s climate response. The work is 
ongoing, and a number of detailed analytical and model-
based sector-level reports have been released. This report 
lays out the core findings on the transformation South 
Africa needs to pursue in its energy sector and adds to 
the body of work already released by considering the 
interactions between other sectors.

It finds that South Africa’s Just Transition pathway to a 
competitive, Net-Zero economy hinges on its ability to 
unlock its globally advantaged, high-potential wind and 
solar energy resources at scale and at an unprecedented 
pace. By developing an energy system anchored on 
renewables, South Africa can contribute to solving its 
current energy crisis - which reached new heights in 2022, 
with the worst power outages since 2019 -  and improve 
the affordability, availability, and reliability of power 

supply – all while enabling new green industries to  
build the foundation of a globally competitive economy 
that is resilient to trade risk arising from the transition  
to Net-Zero.
 
The cost of inaction is high. South Africa has the second 
most carbon-intense economy, compared to other 
economies with more than $500 billion GDP in the world, 
more than twice the G20 average (per $ of GDP)1. This 
puts almost 50% of exports at risk as key trade partners 
prioritise imports from low-carbon economies via carbon 
border tax adjustments and other mechanisms. Amid 
stalled GDP growth, unemployment at ~35% and rising 
inequality, ‘more of the same’ will not be enough. The 
status quo must change and transitioning to renewables 
can be a catalyst for that change. The large-scale 
deployment of renewable energy can enable a ~60% 
reduction of South Africa’s national emissions. Large-scale 
renewable energy deployment is also the backbone of a 
Just Transition. It can result in net-positive job creation. 
Furthermore, unlocking South Africa’s renewable energy 
resources – in combination with South Africa’s access to 
key mining commodities, expertise in key industries such 
as synthetic fuels production, existing trade relationships, 
and a young, growing population – positions South Africa 
well to compete in new, green markets and to drive 
further job creation.

Decarbonising South Africa’s energy supply requires an 
unprecedented rollout of renewables. By 2050, at least 
190 gigawatts (GW) of renewables need to be deployed 
to fully decarbonise the power sector. Capturing the 
opportunity presented by the Green H2 economy requires 
potentially up to 170-200 GW of additional dedicated 
renewables capacity. That means South Africa will need 
to build ~6-7 GW of renewables every year for the next 
three decades for the power system alone. The annual 
renewables build rate would further increase if the  
Green H2 opportunity is pursued. To put that in 

Summary Of Findings

1. Oxford Economics; Global Carbon Atlas
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perspective: South Africa has an installed capacity of  
~5 GW2 of renewables today – which took over ten years 
to build. At the same time, China installed 120 GW of 
wind and solar in 2020 alone3– showing that a large scale 
renewables roll out is possible when all enablers are  
in pace. 

A critical enabler for the large-scale and rapid pace of 
renewables deployment is the modernisation, expansion 
and strengthening of the national power grid. This is a 
challenge the rest of the world also faces, so fast-tracking 
grid strengthening and modernisation efforts can be 
considered as a globally competitive advantage for  
South Africa as it enables the fast scale-up of new  
green industries. 

South Africa’s transition to Net-Zero will require massive 
investments. Overall, ~ZAR 6 trillion is required over 
the next three decades to decarbonise the whole 
economy – more than half of which is needed in the 
power sector. However, much of this funding replaces 
existing expenditure, e.g. on fossil fuels. For example, the 
annualised investment rate required in the power sector 
is ~ZAR 100 billion p.a. compared to Eskom’s current 
primary energy spend, which today sits at ZAR 120 billion4.  
Nonetheless, ensuring the right market structure, terms 

South Africa needs to immediately 
drive the decarbonisation and 
transformation of its energy sector
  
This means South Africa now urgently 
needs to:

01
Make the ramp-up of renewables  
a national priority 

02
Coordinate a national green 
industries incubation and an economic 
diversification approach

2. CSIR: Statistics of utility-scale power generation in South Africa, July 2021; note that the ~5 GW only includes wind, solar PV and CSP 

(Concentrated Solar Power), it represents only utility or wholesale capacity and does not account for embedded or distributed generation

3. IEA, Renewables 2021 Data Explorer

4. ESKOM, Annual Financial Statements, 31 March 2021

The Overberg Valley

of finance – particularly the catalytic role development 
finance can play in stimulating new green industries – and 
covering the social cost of the Net-Zero transition will be 
critical and indeed a challenge that requires collaboration 
across all spheres of society. 
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The foundation of this study is a broad and inclusive 
stakeholder engagement process through which the 
methodological approach, key assumptions, underlying 
analysis and broader framing of recommendations were 
discussed and jointly refined (Figure 1). 

The project was funded by development finance institutions 
and non-governmental organisations. The donors include 
the UK Pact, the EU’s Strategic Partnerships for the 
Implementation of the Paris Agreement (SPIPA) programme, 
We Mean Business Coalition, The Confederation of 
Danish Industry, Banking Association South Africa (BASA), 
and the African Climate Foundation. While all stakeholder 
opinions and inputs were considered, and fact-based 
suggestions were systematically incorporated, any non-
fact-based pressure to change conclusions against the 
outcomes of the rigorous analytical approach, motivated 
by individual interest or ideology, has been dismissed. 

The conclusions of this work were accepted by the diverse  
advisory board, steering committee, and the study’s 30 
CEO Champions (Figure 2). The transparent, inclusive, 
and independent5 project governance and multi-stakeholder 
processes ensured that the NBI-BUSA-BCG Climate 
Pathways and Just Transition study is to date one of the 
most robust, transparent, and inclusive climate studies in 
South Africa. 

This report consolidates the critical findings of  
this multi-year study. It should be read alongside  
the sector technical reports, which provide details  
that underpin the conclusions presented.6

This includes the following publications:7

1. Decarbonising South Africa’s Power Sector (Aug 2021)
2. Decarbonising the South African Mining Sector 
      (Oct 2021)
3. Decarbonising South Africa’s Petrochemicals and 

Chemicals Sector (Nov 2021)
4. Decarbonising the Agriculture, Forestry and other 

Land Use Sector in South Africa (Nov 2021)
5. The Role of Gas in South Africa’s Path to Net-Zero 

(complementary to the Power publication) (Feb 2022)

Publications still to be released in 2022
6. Decarbonising South Africa’s Transport Sector 
7. Decarbonising South Africa’s Heavy  

Manufacturing Sector
8. Decarbonising South Africa’s Buildings and 

Construction Sector
9. Financing South Africa’s Transition to Net-Zero
10. Consolidated analysis of South Africa’s  

Net-Zero transition

Introduction

5. Independent of private sector financing, and thus undue influence to include non-fact-based results

6. Reports available from: https://www.nbi.org.za/climate-pathways-and-a-just-transition-for-south-africa/

7. Reports 6, 7, 8, 9 and 10 still to be released as of the date of the publication of this report 
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Figure 1 | Overview of governance structure and stakeholder engagements
of this study

Source: NBI-BCG Project Team
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Figure 2 | 
Overview of 
CEO champions
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Climate change is an existential threat to humanity.  
To avoid reaching catastrophic and irreversible tipping 
points, global warming needs to be limited to 1.5˚C by 
2100. This requires global net-CO2 emissions to reduce 
by ~45% by 2030 and to reach Net-Zero emissions by 
2050. South Africa should contribute to this global effort 
and aim to reach Net-Zero emissions by 2050 while 
staying within its fair share of the global carbon budget, 
estimated to be between 7 and 9 Gt CO2e8.  

However, South Africa’s unique socio-economic context  
of inequality and poverty, record high unemployment,  
a weak economy and dependence on a carbon-intense, 
inadequate energy system, which does not meet South 
Africa’s power needs (Side Box 1), make its Net-Zero 
transition one of the most challenging decarbonisation 
undertakings globally (Figure 3). 

Yet, the economic and social cost of inaction for South 
Africa is massive. With six out of ten key export markets 
moving to Net-Zero, ~50% of South Africa’s export value, 
more than 1 million direct jobs, and ~15 % of GDP9 
could be at risk if decarbonisation is not pursued. This 
is because a carbon-intense South African economy will 
face mounting trade risks and decreasing competitiveness 
should trade partners act on their Net-Zero commitments 
(Figure 4). For example, the EU plans to implement a 
carbon border tax, which would make carbon intense 
goods less competitive10.

On top of this, South Africa will urgently need to adapt 
to climate change. South Africa is among the countries at 
greatest physical climate change risk, threatening South 
Africa’s people and economy (Figure 5).  

The imperative is clear: South Africa must decarbonise 
its economy in the next three decades and transition 
toward a low-carbon, climate-resilient, and competitive 
economy that is powered by reliable, affordable and 
clean energy sources. This endeavour needs to be just: 
it will need to address South Africa’s triple challenge of 
inequality, poverty, and unemployment and lead to a 
future economy that is socially resilient and inclusive. To 
achieve this, the communities and workers most affected 
by both the physical impacts of climate change and the 
decarbonisation of the economy must be at the centre  
of the transition with the aim that no one is left behind.

01
South Africa cannot afford  
to sit idle – the cost of inaction 
is massive

SOUTH AFRICA CANNOT AFFORD TO SIT IDLE–THE COST OF INACTION IS MASSIVE

8. Extrapolation of the medians of various methodologies described by Climate Action Tracker. The full range is 4–11 Gt CO2e.
9. Estimated as the loss of the coal and petrochemicals industries due to the shift to greener commodities, and the loss of the current export potential in 
heavy manufacturing and AFOLU due to climate regulations in key export markets
10. Carbon border tax is an import duty based on the carbon emissions from the production of a good. Importers will have to pay the same carbon price 
as if the good was produced within the EU. The objective of the carbon border tax is to protect local industries from regions with less stringent carbon 
policies and taxes. The tax is planned to be enforced from 2026.   
11. CSIR, Setting up for the 2020s. Adressing South Africa’s electricity crisis and setting up for the next decade. Available at: http://researchspace.csir.
co.za/dspace/bitstream/handle/10204/11282/RS_Setting%20up%20for%202020.pdf%20version%201.1.pdf?sequence=3&isAllowed=y

As a result of reliance on a lower-grade,  
aged coal plant fleet, lack of investments  
in new supply capacity and a growing power 
supply shortage, South Africa’s national  
power system has consistently not been  
able to adequately meet the country’s power 
demand. As a result, South Africa has suffered 
from sustained power cuts (loadshedding) in 
the past two decades, which have significantly 
hampered economic growth. In 2019 alone, it 
is estimated that loadshedding cost the South 
African economy ZAR 60-120 billion11.  
The situation has further worsened. In 2022,  
the energy crisis reached new heights, with  
the worst power outages since 2019.

SIDE BOX 1

SOUTH AFRICA’S ENERGY CRISIS
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SOUTH AFRICA CANNOT AFFORD TO SIT IDLE–THE COST OF INACTION IS MASSIVE

1. South Africa overview; The Mail & Guardian: South Africa tops G20 coal-reliance list in 2020; 2. Major economy = GDP in excess of USD 500 billion per 
annum. Only Iran precedes South Africa; 3. Oxford Economics, Global Carbon Atlas, 4. The World Bank. 2021. ‘South Africa Overview’; 5. StatsSA. 2017. 
‘Poverty Trends in South Africa. An examination of absolute poverty between 2006 and 2015’; 6. Chatterjee, A., et al. 2020. ‘Estimating the Distribution of 
Household Wealth in South Africa’; 7. Oxford Economics, Carbon Atlas, GDP by Country. 2022; 8. Statista: South Africa: National debt in relation to gross 
domestic product (GDP) from 2016 to 2026

South Africa is one
of the most carbon
intense major economies

South Africa is 
the most unequal 
country in the world

South Africa's 
economy is weak

Figure 3 | South Africa's challenging starting point 
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Figure 4 | South Africa is facing a significant trade risk, with key export markets
committing to Net-Zero

Volumes of South Africa's exports to leading partners in 2018 (billion ZAR)
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Figure 5 | South Africa is at increasing climate risk. A significant increase in 
hot desert zone and shift from warm to hot temperature zones is 
projected in South Africa across climate scenarios

1. 2°C global temperature increase  2. 3°C global temperature increase 3. Relative to base period
Source: Theoretical and Applied Climatology (2015); Agricultural Research Council & DAFF; NBI-BCG team
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Blyde River Canyon, South Africa
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South Africa is endowed with abundant, high-quality 
renewable energy resources – among the best in the world – 
with complementary wind and solar energy potential across 
the country.  Leveraging South Africa’s renewable energy 
resources strategically is key to enabling a Just Transition to 
a competitive, Net-Zero economy. 

First, by developing an energy system anchored in 
renewables, South Africa can contribute to solving  its 
current energy crisis, and improve the affordability, 
availability and reliability of its power supply. A 
renewables-dominated power system is the most cost-
competitive power system for South Africa. In addition, 
renewable energy combined with flexible power supply 
allows for fast deployment of new generation capacity to 
close the existing 4-6 GW12 supply capacity shortfalls and 
reduce the risk of loadshedding. 

Second, renewable energy is key to decarbonise and 
diversify South Africa’s economy, and to address the 
increasing trade risks South Africa faces. The large- 
scale deployment of renewable energy enables a nearly 

60% reduction of South Africa’s national emissions 
(Figure 6). Around 40% of this reduction is linked to 
the decarbonisation of South Africa’s coal-intensive 
power generation, and around 20% is linked to a further 
reduction across industries through electrification - 
meaning that renewable electricity becomes the main 
energy source across all sectors, substituting fossil fuels.  
One key example is the electrification of road transport, 
where internal combustion engines are replaced by 
electric vehicles. Renewable energy is also required 
for the production of Green H2, which enables 
decarbonisation across industries. Securing a clean 
energy supply for South Africa’s economy is also critical 
for realising new economic opportunities around  
Green H2, including green steel and net-zero synthetic 
fuels (Side Box 2). 

Transitioning South Africa’s power system to renewable 
energy will allow the country to reduce electricity costs, 
enable fast deployment of urgently needed power 
generation capacity, and enable the decarbonisation  
and diversification of South Africa’s economy.

Renewable energy is the key 
to a competitive and Net-Zero 
economy in South Africa

RENEWABLE ENERGY IS THE KEY TO A COMPETITIVE AND NET-ZERO ECONOMY IN SOUTH AFRICA

12. Creamer Media’s Engineering News: Eskom compiling ‘consolidated proposal’ for ending load-shedding crisis, May 2022
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Green H2 is produced via water electrolysis (splitting water into H2 and oxygen), powered by 
renewable energy. No emissions are produced during the production process. Without  
Green H2, South Africa cannot reach Net-Zero by 2050: Green H2 serves as a Net-Zero energy carrier 
in industrial processes such as steel, cement, glass, and chemicals production. It also serves as an 
alternative transport fuel, primarily in heavy-duty fuel cell electric vehicles, and as a feedstock for 
synthetic fuel production such as sustainable aviation fuel. It also enables last-mile decarbonisation 
in power, where it can replace gas in peaking plants. South Africa’s world-class renewables enable 
it to produce Green H2 at a globally competitive cost of ~USD 2.0/kg by 2030. This, coupled with 
expertise in synthetic fuel production and manufacturing, could enable South Africa to become a 
leading supplier in the production of Green H2-based products (e.g., sustainable aviation fuel, green 
ammonia, and green steel). 

THE ROLE OF GREEN H2 IN SOUTH AFRICA’S NET-ZERO TRANSITION 

RENEWABLE ENERGY IS THE KEY TO A COMPETITIVE AND NET-ZERO ECONOMY IN SOUTH AFRICA

SIDE BOX 2

Drakensberg Amphitheatre, South Africa
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Vredenburg, South Africa
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Figure 6 | Renewable energy is critical to drive 60% of emissions reduction 
in South Africa
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The Net-Zero transition drives a fundamental shift in South 
Africa’s energy mix away from fossil fuels, with renewable 
power becoming the economy’s primary energy carrier 
(Figure 7 and Side Box 3). 

The technologies to enable this transformation are largely 
available – mainly renewables, which are already today 
the most cost-competitive energy source in South Africa, 
and battery and gas-based peaking technology13, which 
are needed to address the intermittency of wind and solar 
energy.  Last-mile decarbonisation requires more disruptive 
technologies such as Green H2 and carbon removals 
closer to 2050 – and those technologies are still in early 
development stages.   

Decarbonising South Africa’s power system requires an 
unprecedented renewable energy rollout. By 2050, at least 
190 GW of renewables needs to be installed. While this is 
massive, South Africa has sufficient domestic renewable 
energy sources; its Renewable Energy Development Zones14 
can hold ~920 GW of solar and wind capacity.15 However, the 
required renewables deployment speed is unprecedented: 
~6-7 GW of renewables need to be deployed every year 
for the next three decades for the power system alone. To 
capture the significant opportunity presented by the  
Green H2 economy, the average annual build rate could 

Most of the required  
technology to decarbonise  
is available. However, an  
unprecedented infrastructure 
rollout is needed

13. Intermittent renewable supply, which varies from within a day to between seasons, requires peaking capacity. 

14. REDZ are dedicated geographical regions where solar PV and wind can be concentrated. These regions have shortened environmental authorisations, 

as a result of proactive site sensitivity work, to allow for faster renewables rollout. 

15. Assuming 60% (~550 GW) solar PV and 40% (~370 GW) wind, at an average load factor of 22% and 38% for solar PV and wind respectively.

MOST OF THE REQUIRED TECHNOLOGY TO DECARBONISE IS AVAILABLE. HOWEVER, AN UNPRECEDENTED INFRASTRUCTURE ROLLOUT IS NEEDED

potentially increase up to the double to an average of up to  
~13 GW p.a. (note that this average is skewed, as most of 
the Green H2 renewable need occurs post-2040). South 
Africa’s installed capacity of ~5 GW of renewables today 
took over 10 years to build, marking a challenge the country 
will need to overcome. 

Gas is only required in limited volumes and for a limited 
period of time, with a flexible and short payback liquified 
natural gas infrastructure such as floating storage. Gas 
enables a larger and faster scale-up of renewables, and can 
drive the competitive decarbonisation of other sectors  -
to replace more carbon-intense industrial feedstock such 
as coal, for example, with the need to replace gas with 
batteries (for short-term power balancing; pumped hydro 
storage can also provide this short-term power balancing, 
but batteries are preferred due to its lower cost) and  
Green H2 (for long-term seasonal balancing), sustainable 
sources of carbon (for feedstock substitution) and direct 
electrification (for industrial process heat) as soon as cost 
parity can be achieved with these green alternatives. There 
is no need for exploiting untapped gas reserves in Southern 
Africa, given the long lead times for first production and 
long payback period yielding a high risk of stranded assets  
which outweighs the socio-economic benefit of gas  
reserve development.
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MOST OF THE REQUIRED TECHNOLOGY TO DECARBONISE IS AVAILABLE. HOWEVER, AN UNPRECEDENTED INFRASTRUCTURE ROLLOUT IS NEEDED

Coal is phased out by the mid-2040s. From only ~3% of power generation today, renewables are 
deployed rapidly to reach 80% of power generation by 2050. Conventional liquid fuel demand is 
effectively eliminated by 2050, primarily due to declining demand from transport. By 2050, annual 
Green H2 demand could reach 9 Mt. Local Green H2 demand is driven by the power, transport,  
heavy manufacturing and petrochemicals sectors. Exports of Green H2 products could make up  
3-4 mt of the total 2050 Green H2 demand. Dedicated renewable energy is required to produce  
Green H2, with up to ~5-10 GW by 2030 and up to 170-200 GW by 2050 of additional renewables 
required – hence, potentially nearly doubling the renewables requirement by 2050, and potentially 
causing the renewables build rate to increase significantly from ~6-7 GW p.a. to up to ~12 GW p.a.  
in the mid-2030s, before rising to up to nearly 18 GW p.a. in the 2040s due to the significantly 
growing Green H² demand (Figure 8).

THE TRANSFORMATION OF SOUTH AFRICA’S ENERGY LANDSCAPE TOWARDS NET-ZERO

SIDE BOX 3
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Figure 7 |  South Africa's energy mix shifts from coal-based power & oil-based 
fuels to renewables & Green H2
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MOST OF THE REQUIRED TECHNOLOGY TO DECARBONISE IS AVAILABLE. HOWEVER, AN UNPRECEDENTED INFRASTRUCTURE ROLLOUT IS NEEDED

Cape Town, South Africa
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Figure 8 | South Africa's shift to a renewable-based power system, 
and renewables required for Green H2 production
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South Africa’s power grid infrastructure is inadequate,  
and – if not modernised, strengthened and expanded 
– could pose a significant barrier to the rollout of 
renewables at scale. 

Today, the South African power grid is largely “at 
capacity” – only an additional ~30 GW of generation 
capacity can be added to it by 2024 (for reference, in 
a Net-Zero scenario, South Africa requires ~190 GW 
of renewables for the power system alone). The grid 
also has limited capacity for new power generation in 
regions with the highest renewable energy potential, 
such as the Northern Cape (Figure 9). This already causes 
problems: in the latest Renewable Energy Independent 
Power Producer Programme, some commercially viable 
renewables projects could not be undertaken, as the grid 
was already at capacity in the respective region, and no 
further generation capacity could be added16. 

South Africa’s power grid urgently needs to be expanded 
and strengthened to accommodate large-scale renewable 
energy capacity from across the country, but also to deal 
with increasing power demand from growing and ever-
more electrified economy. This requires the construction 
of new power lines and additional transformer capacity. 

Beyond expanding and strengthening the grid, it also 
needs to be modernised, and made “smarter” through 
increased digitisation. A smarter grid is more efficient 
and resilient. It allows for improved management and the 
matching of power supply and demand – which is critical 
to ensure system stability – particularly in a renewables-
dominated power system.  

04
Expanding and modernising 
South Africa’s power grid  
is critical to enabling the  
energy transition 

16. Department of Mineral Resources and Energy, 28 October 2021 media briefing on REIPPP Bid Window 5

EXPANDING AND MODERNISING SOUTH AFRICA’S POWER GRID IS CRITICAL TO ENABLING THE ENERGY TRANSITION 21



Figure 9 | A much larger grid capacity is needed

Source: Eskom Grid Connection Capacity Assessment 2024
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South Africa’s transition to Net-Zero will require massive 
investments. Overall, ~ZAR 6 trillion is required over the 
next three decades to decarbonise the economy (Figure 
10 and Side Box 4).18  This is equivalent to ~4.6% of South 
Africa’s current GDP being spent on the transition every 
year until 2050. The decarbonisation of South Africa’s 
power sector alone makes up half of the required amount, 
at ~ZAR 3 trillion.

However, not all of this funding is additional funding. 
For example, the annualised investment rate required in 
the power sector is ~ZAR 100 billion p.a. compared to 
Eskom’s current primary energy spend, which sits at  
~ZAR 120 billion p.a.19. This means that the transition 
to Net-Zero for the power sector will actually cost the 
country less in the long term. What is important however 
is speed. The 2020s are a crucial decade in making South 
Africa’s transition successful, and early investments in 
power systems are critical, driving 70% of investments by 
2030 (Figure 11).

In addition, ensuring the right market structure, terms 
of finance – particularly the catalytic role development 
finance can play in stimulating new green industries – and 
covering the social cost of the Net-Zero transition will be 

The main challenge will  
be financing. By 2030,  
around ZAR 310 billion  
of investments are needed  
in renewables alone17

17. This includes embedded generation and is part of a broader ~ZAR 690 billion investment needed in power systems

18. ~ZAR 5.9 trillion capital expenditure includes high assumption of H2 exports at ~4 Mt p.a., requiring ~ZAR 0.7 tn in capex

19. Eskom, Annual Financial Statements, 31 March 2021

20. South Africa’s fiscal deficit was 5.7% of GDP in 2021, and government debt stands at ~ZAR 3.7 trillion (~74% of GDP)

21. 17% and 18% (~ZAR 840 billion and ~ZAR 900 billion) for renewable energy capacity and batteries respectively

THE MAIN CHALLENGE WILL BE FINANCING. BY 2030, AROUND ZAR 310 BILLION OF INVESTMENTS ARE NEEDED IN RENEWABLES ALONE

critical and indeed a challenge that requires collaboration 
across all spheres of society.  

Given South Africa’s constraints around public financing20, 
large-scale private sector investment and international 
support will be needed. Around 60% of investment 
required in the 2020s- such as in renewables generation- 
are sufficiently bankable and mature to be funded 
from private sector-dominant sources. International 
development finance will also be critical to fund ’non-
bankable’ investments (e.g. social costs, re-skilling costs) 
and cover the ’economic gap’ in new green industries 
to crowd-in private sector investment (e.g., to subsidise 
Green H2 costs and stimulate supply-side investments). 

None of this can be achieved without increased 
collaboration between government, private sector 
financiers, donor institutions and other key stakeholders. 
The value of an integrated and coordinated effort at 
national level cannot be emphasised enough. 
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THE TOP PRIORITY INVESTMENTS WHICH ARE CRITICAL TO ENABLE THE 
DECARBONISATION OF SOUTH AFRICA'S POWER SUPPLY 

The deployment of renewable 
energy capacity– such as wind
and solar – and battery storage 
capacity at scale, which require 
approximately ~ZAR 1.7 trillion  
of investments until 205021

The modernisation, 
strengthening and expansion  
of the power grid, with around 
ZAR 560 billion needed until 
2050 for grid expansion alone

Addressing the social cost of 
transitioning the power sector 
– including job loss along the 
coal value chain and in South 
Africa’s coal mining regions

THE MAIN CHALLENGE WILL BE FINANCING. BY 2030, AROUND ZAR 310 BILLION OF INVESTMENTS ARE NEEDED IN RENEWABLES ALONE

SIDE BOX 4

Blyde River Canyon and The Three Rondavels, South Africa
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Figure 10 | ~ZAR 6 trillion is required over the next 30 years 
to decarbonise the economy

CapEx to 2050 by sector (cumulative per decade in ZAR trillion) 
Note: Focus on mitigation investments across sectors. Social and adaptation financing has not been quantitatively assessed.
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~4 Mt p.a. H2 for export but does not include Green H2 to convert existing synfuels assets to green assets, which is incorporated the in petrochemicals 
figure (assumed as an additional ~1.5 Mt p.a. of hydrogen by 2050) 3. Petrochem includes additional costs for gas infrastructure 
Source: NBI-BCG project team
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Figure 11 | Investment needs in 2020-2030 are driven by investments 
in power systems

Source: BCG-NBI Project Team

CapEx 2020-2030 by investment area (cumulative in ZAR billion) 
Note: Focus on mitigation investments across sectors. Social and adaptation financing has not been quantitatively assessed.
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Unlocking South Africa’s renewable energy resources will 
drive job creation and enable economic diversification. 

Developing a Net-Zero, renewable energy dominant 
power system can result in net-positive job creation of 2.4 
million cumulative job years over the next three decades 
if South Africa can successfully localise elements of the 
renewable energy value chain. Unlocking South Africa’s 
renewable energy sources - in combination with South 
Africa’s access to key mining commodities, expertise in 
key industries such as synthetic fuels production, existing 
trade relationships, and a young, growing population 
-  positions South Africa well to capture new, green 
markets and to drive further job creation. For example, a 
localised Green H2 economy could create up to 2.5 million 
cumulative job years by 2050. More jobs can be created 
across South Africa’s economy if investments are made 
in green industrialisation - by establishing renewable-
powered, energy-intensive manufacturing production 
hubs, for instance.

However, jobs are not created equally across South 
Africa’s geographies and across time frames, and can also 
not necessarily “absorb” workers who have lost their jobs 
in the context of the Net-Zero transition, due to lack of 
required skills. 

Renewables anchor  
economic diversification and 
job creation in South Africa – 
but more is needed to ensure  
a Just Transition 

More than just job creation is needed to reduce inequality, 
strengthen social cohesion, eradicate poverty, and 
ensure participation in a new economy for all. Other vital 
enablers need to be put in place, and socio-economic 
risks managed, including the closure of coal plants and 
reinventing the local economies of today’s key coal 
mining regions in the country (Figure 12), addressing job 
losses via initiatives like early retirement and reskilling, 
workforce planning and reskilling, management of 
geographical and cultural dislocation of communities, 
and physical and digital infrastructure improvements. This 
should be accompanied by tangible industrial development 
activities, which prioritise Small and Medium Enterprises, 
black entrepreneurs, black women, youth, and 
marginalised communities. A national, coordinated effort 
involving the private sector, public sector, and civil society 
will be crucial to drive those responses successfully 
(Figure 13).

Given South Africa’s challenging socio-economic starting 
point and unique decarbonisation challenge, South Africa 
will also require significant global support, including 
preferential green funding, trade support, support in 
capacity-building and skill development, and technology- 
and IP-sharing (linked to the Green H2 economy, 
for example). 

RENEWABLES ANCHOR ECONOMIC DIVERSIFICATION AND JOB CREATION IN SOUTH AFRICA – BUT MORE IS NEEDED TO ENSURE A JUST TRANSITION 
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Figure 12 | South Africa's coal mining regions will be impacted by global 
and local decarbonisation

1. SA mining industry average for # of dependents per worker
Source: Stats SA, Minerals Council South Africa, NBI-BCG project team
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Figure 13 | A Just Transition in South Africa is about more than creating jobs

The Framework has been developed in close collaboration with 
various key South African stakeholders as part of the Climate Pathways project
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Figure 13 | A Just Transition in South Africa is about more than creating jobs

The Framework has been developed in close collaboration with 
various key South African stakeholders as part of the Climate Pathways project
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The direction South Africa 
needs to take now

MAKE THE RAMP-UP OF 
RENEWABLES A NATIONAL 
PRIORITY

South Africa’s Just Transition to a diversified and competitive 
Net-Zero economy hinges on access to affordable, 
reliable and clean energy. In the context of South Africa’s 
current energy crisis – which reached new heights in 2022 
- the transition to a renewables-dominated energy system 
becomes even more urgent, given that it is the key to 
addressing today’s power supply shortfalls in a fast and 
affordable way.  

Achieving this requires a renewables roll-out at an 
unprecedented scale and speed. By 2050, 190 GW of 
renewables need to be deployed. This means that, on 
average, every year for the next three decades, ~6-7 GW 
of renewables need to be connected to the grid. Building 
at this rate will help address the short-term power crisis 
and put South Africa on track to a competitive low carbon 
economy. To capture the opportunity presented by the 
Green H2 economy, the average annual build rate could 
double, reaching up to 18 GW p.a. post-2040 as Green H2 
demand ramps up. To put this in context, South Africa’s 
current ~5 GW of installed renewable capacity took more 
than ten years to install. To address this challenge, the 
modernisation, strengthening and expansion of the grid is 
a key priority. Without it, the required scale of renewables 
cannot be connected to the homes and businesses that 
so urgently require clean, reliable and affordable sources 
of energy.
 
South Africa’s transition to Net-Zero will require massive 
investments. Overall, ~ZAR 6 trillion is required over the 
next three decades to decarbonise the whole economy - 
of which more than half, ~ZAR 3 trillion, is needed in the

power sector. This means that ~ZAR 690 billion in funding 
is required within the next eight years in the power sector 
alone. Further funding will also be required to cover the 
social cost of the Net-Zero transition.
 
Without fast and large-scale renewables deployment, 
with the commensurate grid investments, all other 
activities needed to achieve Net-Zero, capture new green 
economic opportunities, and maintain and grow trade 
opportunities will not be achievable. Delaying the roll-out 
of renewable energy capacity at scale will dramatically 
worsen South Africa’s financial situation. It will increase 
the cost of creating an affordable, reliable, decarbonised 
power system; it will further decrease the global 
competitiveness of South Africa’s economy and destroy 
opportunities to diversify the economy. 

All existing roadblocks, such as inconducive policies, slow 
regulatory processes and a lack of visibility on a clear 
pipeline of investible green projects need to be removed 
and addressed to enable the large-scale deployment of 
renewables. The work being done by Operation Vulindlela, 
is a great example of the kind of collaborative and 
execution-focused interventions the country needs more of. 
In addition, trade support and provision of concessional 
finance from developed countries to stimulate new green 
industries and mitigate transition risk will be critical. 
With Africa having only contributed ~3% of cumulative 
emissions globally and expected to be disproportionately 
affected by the physical risk of climate change – developed 
countries must play their part in enabling South Africa’s 
Just Net-Zero transition.
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Building large-scale, renewable energy will alone 
create more jobs than are at immediate risk in "sunset" 
industries -  such as the local coal or liquid fuels industry. 
For example, if South Africa can localise elements of the 
renewables energy value chain, ~2.4 million cumulative 
net job years can be created by 2050 in the power sector 
alone, and a further ~2.5 million cumulative net job years 
if South Africa captures the Green H2 opportunity. 

However, this will not be enough to solve the existing 
structural challenges of the economy and ensure a Just 
Transition. New economic opportunities must be pursued 
with an unparalleled focus, leveraging South Africa’s 
competitive advantages around the availability of high-
quality renewables, access to key commodities, existing 
knowledge and skills, critical infrastructure - such as port 
and rail infrastructure, trade partnerships and a growing, 
young population. 
 
This includes opportunities around the localisation of 
renewable energy value chains, the establishment of 
a globally competitive Green H2 ecosystem, and the 
creation of decarbonised, energy-intensive manufacturing 
hubs including, for example, an export corridor for green 
steel and synthetic fuels. The window is now opened to 
create an enabling business environment and reset South 
Africa’s socio-economic trajectory.
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