
Climate and 
Sustainable Investment

Climate and 
Sustainable Investment

FACILITATED BY:

CLIMATE CHANGE 
INVESTMENT AND 
FINANCE OPPORTUNITIES
IN THE SOUTH AFRICAN 
ELECTRICITY SECTOR 

September 2022



 2

This report aims to generate information for the financial sector that is useful for capital allocation.

It brings together viewpoints from various studies and electricity sector experts on the pathways for South Africa’s 
electricity sector to decarbonise by the year 2050, placing the country on a new, low-emissions development path.

CLIMATE CHANGE INVESTMENT AND FINANCE 
OPPORTUNITIES IN THE SOUTH AFRICAN 
ELECTRICITY SECTOR 
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Our analysis benefited from interaction and close dialogue with a number of organisations and individuals active in 
areas relevant for this study, including Absa, Bridge Capital, the Carbon Trust, DNA Economics, Momentum, Nedbank 
Group, Old Mutual, Santam and True North Partners. Experts in these organisations helped us better understand the 
available data and frameworks, and the needs of the financial sector in assessing the investment opportunities.
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Abbreviations used

GW Gigawatt 1 000 000 000 watts (1-billion)

MW Megawatt 1 000 000 watts (1million)

Gt Gigatonne 1 000 000 000 tonnes (1-billion)

MW Megatonne 1 000 000 tonnes (1-million)

CO2e Carbon dioxide equivalent Standard approach to quantify all greenhouse gases (GHG) (globally 76% 
carbon dioxide, 16% methane, 6% nitrous oxide, 2% other)
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MAIN
TAKEAWAYS

The imperatives for the world and South Africa to transition 
to a net-zero carbon economy are clear.  Harmful physical 
damage is already occurring. The urgency to address climate 
change is increasingly embedded in policy, regulation and 
markets. Countries representing almost 90% of global carbon 
dioxide emissions, including South Africa, have adopted  
net-zero targets, mostly for 2050. 

South Africa will have to play its role.  Current trade exposure 
will lessen, and access to international financial support will 
increase, by setting more ambitious decarbonisation targets. 
There is now unprecedented recognition across government, 
business and labour that South Africa must achieve the 
transition to a low-carbon economy in a manner that is just 
and well managed.

The electricity sector is seen globally and in South Africa 
to be the prime sector for decarbonisation. This is partly 
because of lower alternative technology costs, and partly 
because of the carbon emissions and pollution associated 
with the coal currently used. 

In the 2020s and 2030s the key decarbonisation lever is 
the decommissioning of coal-fired power plants.  All coal is 
finally eliminated in the 2040s, including retiring the Medupi 
and Kusile power stations. A number of coal-fired power 
stations are currently in the process of being decommissioned 
in South Africa due to their age, irrespective of climate change 
considerations and non-compliance with air pollution 
legislation. All this outgoing generation capacity will need to 
be replaced, providing opportunities for investment in assets 
for the net-zero carbon economy.
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The risks and opportunities for the financial sector are 
significant.  This report focuses primarily on providing 
assessments of technology risk for electricity generation, 
together with views on some associated environmental, 
regulatory and social risks.

The report does not consider the additional implications 
of electrification of the transport sector nor of the future 
need for electricity for green hydrogen. Nor does it consider 
associated opportunities such as electric vehicle charging 
stations, battery manufacture and production of key minerals.

Key considerations for the financial sector include what 
type of financial instruments or products would need 
to be developed to facilitate an affordable renewable 
energy-dominated transition pathway, and how the sector 
would responsibly divest from fossil fuel-intensive assets. A 
just transition for South Africa further includes support for 
workers and communities affected by the transition away 
from income and livelihoods supported by coal and enables 
the creation of quality green jobs.

Some of the technical solutions for decarbonising South Africa’s electricity sector are clear and well 
understood, and are already being implemented, albeit slowly.

There is a very strong consensus on the need for, the volume of and timing of new renewable energy 
capacity, with low technical risk. This would be the most cost-competitive and lowest GHG emissions 
system for South Africa to achieve net-zero emissions in 2050. A programme for installation of ~150 GW 
of solar PV and wind capacity should proceed as soon as possible. This should be at the rate of ~3 GW/a 
solar PV and ~2 GW/a wind.

There is a very strong consensus that no new nuclear, hydro or coal capacity should be built.

There is a very strong qualitative consensus on the need for new battery capacity to help manage the 
intrinsic variability of solar PV and wind, with low technical risk.  A programme for installation of battery 
capacity should proceed. In the current absence of quantified agreement on how to balance variable 
renewables, it is not possible to quantify the start date and the installation rate, but at least ~30 GW, and 
possibly as much as ~60 GW, will be required by 2050.

There is a range of views on how to balance solar PV and wind beyond the battery capacity broadly agreed 
on. The reality seems to be that diesel will continue to be used as at present, for several years. Only 
as other options become viable (from the viewpoint of both technology and practical availability) 
can they be properly assessed. Some candidates could be natural gas, green hydrogen, digital demand 
management and flow batteries.
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There is an urgent need to resolve this issue of managing variability in 
renewable energy generation.  If properly addressed, this could happen 
before year-end, hence bringing clarity to the volume and timing of the 
opportunities.

There is uncertainty about what technology will be most appropriate 
for final decarbonisation in the 2040s.  Given the technological and cost 
uncertainties linked to all of these,  options will likely only start becoming 
clearer in five years’ time, or longer.

Indicative total capex for the known technical solutions for the period 
2022 to 2050 (in 2021 rands) is:
• Solar PV: R387-billion
• Wind: R787-billion
• Batteries: a range from R373- to R747-billon
• Grid: R440-billion

The total capital requirement for an integrated system including solar 
PV, wind, storage, management of variability beyond storage and 
final decarbonisation is estimated to range between R2 300- and 
R3 100-billion. The difference can be attributed largely to different 
assumptions on the costs of technology and the rate of development.

In any event, the electricity supply system requires significant investment, 
and as noted, such an integrated system is the least-cost means of reaching 
supply and emissions goals.

There have been several policy and regulatory developments in South 
Africa that collectively can be seen as drivers for change that mitigate 
the risks for renewable electricity and exacerbate those for fossil fuels. 
These include the award of an $8.5-billion financial support package from 
developed countries to support South Africa’s transition, the promulgation 
of the Carbon Tax Act, and the adoption by Cabinet of the Climate Change 
Bill. Furthermore, the February 2022 South African budget proposals 
indicated a clear intention to raise carbon pricing levels significantly into 
the future. 



1. Introduction
The global pathway to net-zero carbon emissions
There is global acceptance that the temperature increase from climate change needs to be stabilised at no more than 1.5°C 
above pre-industrial times. 

Harmful physical damage is already occurring, and the science says that even the impacts of 1.5°C will be severe. The 
consequences of existing 1°C warming are already being seen in more extreme weather, rising sea levels, and diminishing 
Arctic sea-ice.

A maximum temperature increase of 1.5°C requires global carbon dioxide emissions to reach net zero by 2050. This includes 
a 50% reduction from current emissions by 2030. Achieving this will require unprecedented and rapid decarbonisation in 
energy, industry, buildings, transport, cities and land use. 

A total of 136 countries, including South Africa, representing almost 90% of global carbon dioxide emissions, have adopted 
net-zero targets, mainly for 2050.

The impact of climate change on the global financial system
Given the global urgency that is increasingly embedded in policy, regulation and markets, climate change will have almost 
unprecedented impacts on energy use, consumption patterns, technological innovation and global trade. This process has 
already commenced and has ramped up considerably even in the last three years. Climate change as a global exogenous 
risk will continue to drive change and impact all economies. 

The risks and opportunities for the financial sector are significant. The need for the commercial dimensions of climate risk 
to be integrated into mainstream investment processes and portfolios has never been greater.1 New profit opportunities 
and new financial risks are emerging every day, as the trend towards decarbonisation intensifies.

South Africa will have to play its role
As the shift in the global economy escalates, so the extent (both the rate and degree) to which South Africa needs to 
decarbonise will become clearer.

What is known is that the current trade exposure will lessen, and access to international financial support increase, by setting 
more ambitious targets. Detailed work is already under way, led by the National Business Initiative (NBI) and Business Unity 
South Africa (BUSA), to assess what achieving net-zero carbon looks like for each sector of the economy. The government 
has formed a high-level Presidential Climate Commission and has recently brokered South Africa’s first major financial deal 
on climate change with the developed world.

Financing South Africa’s next phase of industrial development
Significant opportunities are emerging from this global shift. Market-related developments in renewable energy and 
electric vehicles are harbingers of what is to follow. At the same time, the costs of inaction are likely to be stark, resulting in 
vulnerable exports, outdated technologies and sluggish growth. 

There is now unprecedented recognition across government, business and labour that South Africa must achieve the 
transition to a low-carbon economy in a manner that is just and well managed. The finance sector is at the heart of achieving 
this transition and enabling the next phase of economic development.

1Recommendations of the task force on climate-related financial disclosures. Financial Stability Boad, June 2017
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Source: NBI analysis

Figure 1: Assessing risk in a project credit decision-making process.
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Broad risk categories need to be assessed in a project credit  
decision-making process:

1. Technical and financial: is the technology used new to South Africa? 
Is it adopted offshore? How has the technology performed and how is 
it expected to perform in the future? There may be a lack of practical 
historical information, e.g. for small modular nuclear

2. Environmental: does the project present benefits or drawbacks, e.g. 
solar replacing coal reduces emissions (GHGs, SOx, NOx, particulars)?

3. Regulatory, e.g. carbon pricing
4. Social: does the project have an impact by, e.g., creating or destroying 

jobs? 

5. Legal and contractual: where or with whom does ultimate resource 
repayment lie, e.g. with parent guarantee or a surety?

6. Government including country risk
7. Governance and operations: e.g., who is managing the project, who 

is on the board, have they done it before? Consider longer-term 
operations (to distinguish from shorter-term project construction) and 
implementation management

This report aims to support 
financial institution risk 
assessment methodologies 
with overviews of the  
technology and some 
associated ESG risks.

Risk assessment rating
Weighted average cost 
of capital (WACC) is an 
indicator of the cost of 
funding the project.

It is dependent on the risk 
assessment rating and the 
financing available.

Financing mix

Risk rating informs decisions 
around whether the project 
aligns with strategy and risk 
appetite. A project might 
have a marginal rating (i.e. 
outside of normal risk appetite 
thresholds) but for other 
qualitative reasons it may still 
be within the appetite.
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2.  THE PURPOSE AND 
SCOPE OF THIS REPORT

Assessing financial risk
Figure 1 below illustrates the broad risk categories that need to be assessed in a project credit decision-making 
process. This categorisation was synthesised after several discussions with financial sector experts, in which it became 
clear that there is a particular need for the sector to understand technology risks, as well as associated environmental, 
regulatory and social risks.

Purpose
This report accordingly aims to support financial institution risk assessment methodologies by providing overviews 
of technology risk and some associated Environmental, Social and Governance (ESG) risks for the electricity sector.

At the same time the scale of the opportunities is described, together with associated uncertainties. 

All of this will allow the financial sector to consider two primary questions:
• Does the sector have the scale to finance the opportunities, and will it require FDI (Foreign Direct Investment)?
• What are the appropriate financing instruments for each opportunity?
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3. THE GLOBAL CONTEXT: 
THE RISE OF SOLAR AND WIND 

Scope
This analysis is limited to the demand for and supply of electricity for South Africa’s needs excluding what may be 
required for other developments associated with decarbonisation of the economy, such as the generation of green 
hydrogen (via electrolysis of water with renewable energy) and electrification of the transport sector. It should be 
noted that both green hydrogen and transport sector electrification will increase the demand for renewable energy 
above the base analysed in this document.

The International Energy Agency (IEA) produced a report in 2021 on the required transformation of the energy system 
to achieve net-zero carbon emissions by 20502.

The IEA notes that getting to net‐zero emissions calls for a massive expansion of the electricity sector to power 
the needs of a growing global economy, the electrification of end‐uses that previously used fossil fuels, and the 
production of hydrogen from electrolysis using renewable electricity. Electricity generation increases from ~27 000 
TWh in 2020 (20% of global energy demand) to ~71 000 TWh in 2050 (49%), a compound annual growth rate of 3.3%.

The IEA report sets out a cost-effective pathway, in which electricity generation is increasingly dominated by solar 
and wind. Combined, these increase from ~2 400 TWh in 2020 (9% of global electricity generated) to ~48 000 TWh 
in 2050 (68%), a compound annual growth rate of ~11%.

This creates a financing gap for investments in areas such as generation, transmission and distribution grids, electric 
vehicle charging stations, batteries, and production of key minerals. 

The developments in the electricity sector constitute a paradigm shift – away from “base-load” generation by fixed 
coal and nuclear in which demand largely follows supply, to a situation that uses variable solar and wind sources with 
balancing technologies and demand management.

 

2 Net Zero by 2050: A Roadmap for the Global Energy Sector. International Energy Agency, May 2021



3http://www.energy.gov.za/IRP/2019/IRP-2019.pdf
4NBI calculations: quoted by ERC to be 5.5 Gt CO2e
5NBI calculations based on Climate Action Tracker: assumed by ERC to be 7.75 Gt CO2e
6https://sa-tied.wider.unu.edu/article/least-cost-integrated-resource-planning-and-cost-optimal-climate-change-mitigation-policy-%E2%80%94
7https://meridianeconomics.co.za/wp-content/uploads/2020/07/Ambition.pdf
8https://researchspace.csir.co.za/dspace/bitstream/handle/10204/11483/Wright_2020_edited.pdf?sequence=7&isAllowed=y 
9https://www.nbi.org.za/reports/decarbonising-south-africas-power-system/
10https://www.sciencedirect.com/science/article/abs/pii/S0038092X19309144
11https://www.businesslive.co.za/bd/national/2021-10-14-eskom-sees-gas-as-critical-for-a-rapid-energy-transition/
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4. SOURCES
OF INFORMATION
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South Africa’s electricity supply development plan is set out in the 2019 Integrated Resource Plan (IRP)3. It is based 
on a least-cost electricity supply and demand balance, considering security of supply and environmental issues that 
include emissions and water usage, and then adjusted for broader policy considerations, such as the inclusion of 
some amounts of new coal, hydro from the Democratic Republic of Congo, and limitations on the build rate of 
renewables (solar PV and wind), ostensibly “to provide for smooth roll-out which will help to sustain the industry”.

The IRP envisages emissions for the electricity sector in the period 2021 to 2050 to be 5-6 Gt  CO2e4 , while estimates 
of South Africa’s total allowable carbon budget to 2050 are around 7-9 Gt CO2e5. This leaves little space for other 
sectors. As such the IRP is generally felt to be inadequate in its decarbonisation outlook.

This report draws mainly on four recent studies: 

• Energy Research Centre, University of Cape Town (ERC): Least cost integrated resource planning and cost-
optimal climate change mitigation policy: alternatives for the South African electricity system6 (March 2019)

• Meridian Economics (Meridian): A vital ambition: determining the cost of additional CO2 emission mitigation 
in the South African electricity system (July 2020), with particular reference to the Ambitious renewable energy 
pathway and coal off by 2040 scenario7. This was based on a report from the Council for Scientific and Industrial 
Research (CSIR): Systems analysis to support increasingly ambitious CO2 emissions scenarios in the South 
African electricity system8 (July 2020)

• McKinsey & Company (McKinsey): South African Energy Perspective: discussion document (summary only) 
(December 2020), with particular reference to the Green shift scenario

• National Business Initiative, together with Business Unity South Africa and the Boston Consulting Group (NBI): 
Decarbonising South Africa’s Power System9 (August 2021)

A peer-reviewed paper by Oyewo et al (Oyewo), Pathway towards achieving 100% renewable electricity by 2050 
for South Africa, Solar Energy (October 2019), was also referenced.

All these studies aim to establish how the electricity sector could decarbonise in a cost-effective way while meeting 
demand, minimising total carbon emissions in the period up to 2050, and reaching zero carbon emissions in 2050 or 
sooner. The studies used different assumptions on parameters such as demand growth, and as such are not precisely 
comparable, but nevertheless are comparable on the broad conclusions reached.

Further input was given by several prominent electricity industry experts, and Eskom’s published11 views on the role 
of natural gas were incorporated. 

More detailed information is available to the authors of this document from the NBI/BCG study (such as in the cost 
of grid upgrades) and for that reason this work is quoted more often in this report.

http://www.energy.gov.za/IRP/2019/IRP-2019.pdf
https://sa-tied.wider.unu.edu/article/least-cost-integrated-resource-planning-and-cost-optimal-climate-change-mitigation-policy-%E2%80%94
https://meridianeconomics.co.za/wp-content/uploads/2020/07/Ambition.pdf
https://researchspace.csir.co.za/dspace/bitstream/handle/10204/11483/Wright_2020_edited.pdf?sequence=7&isAllowed=y
https://www.nbi.org.za/reports/decarbonising-south-africas-power-system/
https://www.sciencedirect.com/science/article/abs/pii/S0038092X19309144
https://www.businesslive.co.za/bd/national/2021-10-14-eskom-sees-gas-as-critical-for-a-rapid-energy-transition/
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5. OVERVIEW OF 
ELECTRICITY TECHNOLOGIES 
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Technology use, maturity and risk
Some technologies are used for electricity generation, such as solar photovoltaic, wind and natural gas. Others are 
required for emissions removal, e.g. carbon capture and storage. Others, such as batteries and green hydrogen, act 
as storage for electricity. 

A summary of relevant technologies, discussed in a South African context, is provided in the tables that follow.



 
Table 2: Emissions removal technologies

12A High Court judgement in March 2022 recognised the poor air quality in South Africa’s Mpumalanga Highveld region as a breach of residents’ constitutional right to an 
environment that is not harmful to their health and well-being, and ordered the Minister to make legislation to implement and enforce the area’s air quality management plan. 
https://cer.org.za/news/major-court-victory-for-communities-fighting-air-pollution-in-mpumalanga-highveld
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Technology Likely future deployment in SA Long-term outlook

Solar 
photovoltaic 
(PV)

Major growing component of future 
supply. Available six to eight hours per 
day, but predictable.

Costs expected to drop further (BCG assumed an 
average 3% reduction p.a. in real terms in period 
2021 to 2050).

Solar 
concentrating 
(CSP)

Minor growing component of future 
supply. Storage incorporated so available 
up to 16 hours per day, but predictable.

Expensive.

Wind: 
onshore

Major growing component of future 
supply. Predictable to a good degree, 
and different sources across the country 
can balance each other to a good 
degree.

Costs expected to drop further (BCG assumed an 
average 1.5% reduction p.a. in real terms in period 
2021 to 2050).

Hydro Continues to play a small role to 2050. Limited by the number of geographically feasible 
sites.

Large nuclear 
(> 1 000 MW)

Continues to play a small role until 
2044 if existing Koeberg facility’s life is 
extended. Government considering a 
further 2 500 MW.

No long-term role foreseen, essentially because 
of costs, environmental concerns and inability to 
ramp up quickly to match demand.

Coal Current major component of supply. 
Existing plant is retired progressively, 
with Medupi and Kusile being shut 
down in the 2040s.

Will be burdened by increasing carbon pricing 
on emissions, and cost of compliance with air 
pollution legislation12.

Diesel* Continues to operate for some years 
to manage demand peaks and supply 
variability from increasing renewables.

Will be burdened by increasing carbon pricing 
on emissions.

Natural gas* May begin to operate in about three 
to five years’ time to manage demand 
peaks and supply variability from 
increasing renewables. While burning 
natural gas emits fewer GHG emissions 
and other pollutants than coal, it is 
nevertheless a fossil fuel. It is primarily 
composed of methane, a potent GHG, 
and current leakage rates mean that 
total GHG emissions can be similar to 
those of coal.

Will be burdened by increasing carbon pricing 
on emissions.

Small 
modular 
nuclear 
(< 300 MW)

Small modular nuclear reactors could 
play a role in final decarbonisation from 
the 2040s if their techno-economic 
feasibility significantly improves.

See Further Reading for more information.

* Both diesel and natural gas are deployed in closed-cycle and open-cycle gas turbines (CCGTs and OCGTs) 

Technologies in italics are embryonic or still in development, and are not currently deployed at scale.

Table 1: Generation technologies

Poor long-term outlook 
(2040 onwards)

Uncertain long-term outlook 
(2040 onwards)

Good long-term outlook 
(2040 onwards)



 
Table 2: Emissions removal technologies
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Technology Likely future deployment in SA Long-term outlook

Batteries Lithium-based batteries are a major 
growing component of future storage 
from 2030. This will help to manage 
peak demand and supply variability 
from increasing renewables. 

Costs expected to drop further (BCG assumed a 
1.4% reduction p.a. in real terms in period 2030 
to 2050).

New battery chemistries will be developed and deployed.

Pumped 
storage

South Africa currently has 3 GW of capacity, which will continue to be used.

Other technologies such as surface pumped water storage, underground pumped water 
storage and gravity energy storage will be developed and deployed.

Green 
hydrogen

Green hydrogen is produced by 
electrolysis of water with renewable 
electricity. It can possibly be deployed 
from roughly 2035, to help to manage 
peak demand and supply variability 
from increasing renewables, displacing 
natural gas.

At this stage seems likely to play a role after 
2035, or earlier, if costs are acceptable and if 
technology is scaled up successfully. 

See Further Reading for more information.

Other technologies such as non-lithium-based batteries, flow batteries, flywheel storage, compressed air 
storage and thermal storage will be developed and deployed.

Technologies in italics are embryonic or still in development, and are not currently deployed at scale.

Technology Likely future deployment in SA Long-term outlook

Direct air 
capture (DAC)

DAC removes CO2 directly from the 
air and is feasible: it is currently very 
expensive ($100s/t CO2).

May play a role after 2040 if costs are 
acceptable. 

See Further Reading for more information.

Carbon 
capture 
utilisation 
and storage 
(CCUS)

Carbon capture from processes is 
feasible but still generally expensive. 
The CO2 has to be utilised or stored, but 
the feasibility of neither is established 
in South Africa.

May play a role after 2040 if costs are acceptable 
and if suitable storage sites and utilisation 
possibilities can be established. 

See Further Reading for more information.

DAC = direct air capture from processes + utilisation + storage can be used in various combinations, referred to as 
DACCS or DACCUS.

As international carbon offset markets develop, it is quite likely that it will be possible to buy DACCUS offsets in 
other jurisdictions.

Technologies in italics are embryonic or still in development, and are not currently deployed at scale.

Table 3: Storage technologies

As indicated in the tables above, these different technologies are at varying stages of maturity. The more mature and 
widely adopted, the lower the technology risk. 



Figure 2 below provides an illustrative overview of where each technology is currently placed with regard to its 
maturity and uptake globally. 

Figure 3 further indicates which of these technologies are GHG-intensive and which are not.

Electricity-related technologies are at various levels of maturity and adoption globally

Electricity generation technologies fall in two emissions groupings

Source: NBI analysis

Source: NBI analysis

Small 
modular
nuclear

Small 
modular
nuclear

Direct air 
carbon 
capture

Green 
hydrogen

Batteries

Carbon 
capture & 
utilisation

Carbon 
capture & 
storage

Solar PV

Solar PV

Onshore 
wind

Onshore 
wind

Diesel

Diesel

Hydro

Hydro

Coal

Coal

Pumped 
storage

Natural gas

Natural gas

Nuclear

Nuclear

Solare CSP

Solar CSP
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Embryonic

Embryonic

Proven but not yet scaled up

Proven but not yet scaled up

Technology risk

Technology risk

Becoming adopted

Becoming adopted

Operational

Operational

Figure 2: Current maturity of electricity-related technologies

Figure 3: Emissions profile of electricity generation technologies.

Technology 
maturity & 
adoption

Technology 
maturity & 
adoption

Illustrative only
Electricity generation
Emissions removal
Storage

1.  Emissions-intensive fossil fuels
2. Green/clean with minimal or no GHG emissions



System-level risk
Figure 2 above considers the elements of technology in isolation. However, when these components are combined – 
that is into a system of solar, wind, batteries, gas, small amounts of hydro and nuclear, with progressively decreasing 
amounts of coal – system risk must be considered.

System risk relates to potential grid instability and inadequate inertia. These are matters that are being addressed 
by a plethora of organisations locally and globally, and will inevitably be resolved as the world and South Africa move 
away from baseload coal and nuclear generation to integrated renewables and storage systems. For example, the US 
National Energy Research Laboratory13 has concluded that there are multiple solutions for maintaining or improving 
system reliability, and that declines in inertia do not pose significant technical or economic barriers to significant 
growth in wind, solar and storage to well beyond today’s levels for most of the United States (see Further Reading 
for more information).

 

13 https://www.nrel.gov/docs/fy20osti/73856.pdf
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6. NEW ELECTRICITY CAPACITY 
REQUIREMENTS TO 2050

Major points of agreement between sources
South Africa’s complementary wind and solar resources are among the best renewable energy resources in the world, 
available on vast amounts of unused land. By leveraging these, South Africa can fully decarbonise its power sector, 
while unlocking the opportunity to stimulate economic growth and job creation.

All four studies (ERC, Meridian, McKinsey and NBI) and the experts consulted agree on four major conclusions:

1. A renewables-dominated (solar PV and wind) power system would be the most cost-competitive and lowest-
GHG-emissions system for South Africa to achieve net-zero emissions in 2050

2. No new nuclear or hydro capacity should be built, essentially because of costs 
3. No new coal capacity  should be built, essentially because of both costs and emissions
4. Significant amounts of new storage should be built to help manage the intrinsic variability of renewable energy. 

This storage is mostly batteries

These broad conclusions are supported by international comment, 
as typified in a paper by the Oxford Martin School at the University of 
Oxford titled Empirically grounded technology forecasts and the energy 
transition (September 2021). The authors state:

“If solar photovoltaics, wind, batteries and hydrogen 
electrolysers continue to follow their current exponentially 
increasing deployment trends for another decade, we achieve 
a near-net-zero emissions energy system within 25 years.”

and

“A greener, healthier and safer global energy system is also 
likely to be cheaper.”

There is further broad agreement on the benefits of a renewables-based system compared to coal in reduction of local 
air pollutants (sulphur oxides, nitrogen oxides and particulates, which are all regulated by air pollution standards) 
and reduction of water pollution (mercury, arsenic, cadmium, lead and other metals).

Oyewo et al state that “the results indicate that a 100% renewable energy system is the least-cost, least-water 
intensive, least-GHG-emitting and most job-rich option for the South African energy system in the midterm future. 
No new coal and nuclear power plants are installed in the least-cost pathway, and existing fossil fuel capacities are 
phased out based on their technical lifetime.” This work was undertaken around 2017 (and published in 2019) with 
significantly higher electricity demand growth rates: as such the quantitative numbers are not directly comparable 
with the other studies, but the qualitative conclusions are the same.

Figure 4 below outlines the new power generation capacity required to 2050, illustrating the likely power generation 
technologies deployed and level of agreement between the four studies cited above. 



New 
capacity

A renewables-dominated (solar PV and 
wind) power system would be the most 
cost-competitive and lowest GHG emissions 
system for South Africa to achieve net-zero 
emissions in 2050

Significant amounts of new storage 
should be built to help manage variability 
in renewable energy generation. Apart from 
3–5GW of pumped storage, this storage is 
batteries.

No new nuclear or hydro capacity should 
be built, essentially because of costs

No new coal capacity should be built, 
essentially because of both costs and 
emissions

GW of RE* installed, 2022-2050

Solar PV Wind Total RE

BCG 83 65 148

Meridian 89 64 153

UCT 87 82 169

McKinsey 109 31 140

Average 
GW

92 61 153

GW/a 3.2 2.1 5.3

IRP: 2026 – 
2030: GW/a

1 1.6 2.6

IRP only specifies up to 2030

*Renewable energy

GW of batteries 
installed, 2022-2050

Start year GW/a

BCG 65 2030 3.1 BCG modelling assumes natural gas is available immediately: this 
may not be the case until 2027, or later

Meridian 33 2022 1.1

UCT 47 2024 1.7

McKinsey 30 ? ? McKinsey modelling relies more on hydrogen for balancing in 
later years, hence lower battery volume

Figure 4: Summary of new capacity required, illustrating the level of agreement between sources.
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• Forecasts of total renewable energy GW installed across all four studies are broadly similar at around 150 
GW, and vary as a result of differing assumptions, e.g. demand growth and the rate of development of solar 
technology compared to wind

• The rate of installation is broadly agreed to be reasonably constant: ~5 GW/a from now until 2050, of which 3 
GW/a is solar PV and 2 GW/a is wind

• As noted in Figure 2: Current maturity of electricity-related technologies, solar PV and wind technologies are 
operational and carry low technical risk

• Further improvements in efficiencies are expected, especially in the case of solar PV

Conclusion 1: solar PV and wind for generation

Conclusion 2: nuclear and hydro for generation

Conclusion 3: coal for generation

A programme for installation of ~150 GW of solar PV and wind capacity should proceed as soon as possible. 
This should be at the rate of ~3 GW/a solar PV and ~2 GW/a wind. 

No new nuclear or hydro capacity should be built, essentially because of costs.

No new coal capacity should be built, essentially because of both costs and emissions.



Point of divergence between sources
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This is necessary for both shorter periods of variation measured in minutes and a few hours, and longer periods 
measured in more than ~6 hours and a few days, triggered by extended weather events with cloud cover and low 
wind. Batteries can help manage the former, and pumped storage the latter, but there is consensus that together 
they are still inadequate and will need to be supplemented.

The viewpoints on solutions range, and include the following:

• Install and use new natural gas capacity as soon as possible – which in practice will probably take at least three 
to five years for offshore sources – in combination with batteries coming onstream from 2030; onshore sources, 
if they indeed eventuate, will take much longer – at least 10 years

• Continue to use existing diesel capacity for at least 10 years, and only then consider the need for gas. This would 
be in combination with batteries coming onstream as soon as possible

• Overbuild renewable energy capacity rapidly to ensure that generation is available in the great majority of 
weather scenarios

• Use a wide range of technologies beyond pumped storage, current lithium-based batteries, diesel and natural 
gas, including batteries with new battery chemistry and configurations (such as flow batteries), flywheel 
storage, synchronous condensers, super capacitors, compressed air storage, thermal storage, surface pumped 
water storage, underground pumped water storage, gravity energy storage, and hydrogen storage. While some 
of these technologies are viable today, others, such as green hydrogen, are several years away

Eskom has noted that natural gas could be used in the transition to manage renewables, stating that it would look 
to repurpose the gas infrastructure for green hydrogen in the future15.

All the studies and experts, either explicitly or implicitly, support the view that if natural gas is used, it should be a 
temporary measure, lasting at most until around 2040. An NBI/BCG report on the role of gas16, for example, states, 
“As South Africa decarbonises its economy, gas can, if affordably supplied, play a key role as a transition fuel to 
replace more emissions-intensive fossil fuels like coal and diesel, and provide flexible capacity to enable a rapid 
scale-up of renewables, until alternative energy storage solutions and greener fuels become affordable”. (p.20) 

14https://www.engineeringnews.co.za/print-version/eskom-readies-for-r5bn-first-phase-of-battery-storage-roll-out-2022-03-10 
15https://www.businesslive.co.za/bd/national/2021-10-14-eskom-sees-gas-as-critical-for-a-rapid-energy-transition/
16The Role of Gas in South Africa’s Path to Net Zero, February 2022

• Forecasts of total battery GW installed are large but do vary (from 30 GW to 65 GW), partly because of differing 
assumptions on the rate of development of battery and green hydrogen technology. Different assumptions on 
future carbon pricing may also play a role

• As noted in Figure 2, batteries are becoming operational and carry low technical risk. Eskom, for example, is 
planning to install 360 MW (0.36 GW) of batteries at a cost of R11-billion14 

• Further improvements in battery storage are expected

Conclusion 5: managing variability in renewable energy generation, beyond storage 
noted in conclusion 4

Conclusion 4: storage (mostly batteries) to help manage variability in solar PV and 
wind generation

A programme for installation of battery capacity should proceed. At this stage it is not possible to quantify the 
installation rate (see comments below), but at least ~30 GW, and possibly as much as ~60 GW, will be required 
by 2050. 



Point of uncertainty
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Only as other options become viable (from the viewpoint of technology and practical availability) can they be 
properly assessed. Examples of potential developments are:
• A cost case for natural gas compared to diesel, but only when it is available (in three to five years’ time)
• A cost case for green hydrogen, but only when it is available (in 10 to 15 years’ time)
• Digital demand-side management and dynamic pricing increasingly playing a role
• Benefits of the integration of sectors – the increasing penetration of electric vehicles will present a volume of 

storage capacity that will be linked to the grid

Taking conclusions 4 and 5 together, there is an urgent need to resolve the issue of managing variability in 
renewable energy generation. If properly addressed, this could happen before year-end, hence bringing clarity to 
the volume and timing of the opportunities.

This is the most uncertain issue in the electricity sector.

In the 2020s and 2030s the key decarbonisation lever is the decommissioning of coal-fired power plants. 
This capacity is replaced by solar PV and wind, with various options for managing variability as noted under 
conclusion 5. Most of the options will likely have some diesel and/or gas, the emissions from which will ultimately 
have to be addressed in the 2040s. 

Several possibilities are already apparent, including:
• Negative emissions technology such as DAC
• Carbon capture utilisation and storage (CCUS), if suitable storage sites and utilisation possibilities can be 

established
• Green hydrogen as a substitute for natural gas; this green hydrogen would be produced by electrolysis of water 

using additional solar and wind capacity
• Small modular nuclear reactors (SMRs), if their techno-economic feasibility significantly improves

Given the technological and cost uncertainties linked to all these possibilities, options will likely only start 
becoming clearer in five years’ time, or longer.

“The [natural gas] pathway emerges as optimal for South Africa because of the socio-economic benefits it yields, 
and the inherent flexibility to ramp down supply post-2040 and minimise the risk of stranded assets and gas 
infrastructure lock-in”. (p.22)

All the studies and experts also agree that if natural gas is used, it would be at very low utilisation rates (most often 
less than 5%).

There is considerable concern about commitments to gas infrastructure and the possibility of assets becoming 
stranded as South Africa strives towards its emissions-reduction goals. This viewpoint goes further to suggest 
that financial resources should be deployed rapidly for solar PV and wind capacity for which there is a clear case 
(conclusion 1), and not for natural gas, which has many uncertainties.

Conclusion 6: reaching net-zero emissions by 2050 – last-mile decarbonisation
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Capital

At this stage, detailed capital estimates are only available for the NBI/BCG study. In the absence of comparisons with 
the other studies, these should be regarded as indicative only, to help understand the scale of the financing required.

All costs are in 2021 South African rands.

1. A programme for installation of ~150 GW of solar PV and wind capacity should proceed as soon as possible. 

2. A programme for installation of battery capacity should proceed. In the current absence of quantified agreement 
on how to balance variable renewables, it is not possible to quantify the start date and the installation rate. But at 
least ~30 GW, and possibly as much as ~60 GW, will be required by 2050.

3. Increased transmission and distribution capacity will be required to carry the new solar PV and wind electricity 
generated.
• Capital in the period 2023 to 2043: ~R18-billion/a 
• Capital in the period 2044 to 2050: ~R9-billion/a 
• Total capital in the period 2022 to 2050: ~R441-billion 

Total capital

NBI/BCG’s total capital for an integrated system including solar PV, wind, storage, management of variability beyond 
storage and final decarbonisation is in the range R2 936- to R3 089-billion.

McKinsey’s total capital is R2 312-billion.

The difference can be attributed largely to different assumptions on the costs of technology and the rate of 
development.

Parameter Unit Solar PV Wind

Installation rate GW/a ~3 ~2

Total installed 2023 to 2050 GW ~90 ~60

Cost in 2023

R/W
7 14

Billion R/GW

Billion R 22 28

Average cost decline to 2050 (real) % per annum 3 1.5

Total capital 2023 to 2050 Billion R 387 787

Parameter Unit Low High

Total installed 2023 to 2050 GW ~30 ~60

Cost in 2030 
(first year given by NBI/BCG)

R/W
15Billion R/GW

Average cost decline to 2050 (real) % per annum 1.4

Total capital 2023 to 2050 Billion R 373 747



 17 National GHG Inventory Report, South Africa: DFFE, 2017 
  18https://eiug.org.za/
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Emissions

The total greenhouse gas emissions from the sector in the period 2021 to 2050 in all the studies are much lower than 
the IRP requirement of 5-6 Gt CO2e.

In the latest South African GHG assessment (2017)17, emissions for the electricity sector were ~210 Mt CO2e out of a 
total of ~480 Mt CO2e – that is around 44% of total national emissions.

South Africa’s need for energy and electricity

The development of the electricity sector needs to be cognisant of the energy-intensive nature of many sectors 
of the economy. For example, the Energy Intensive Users Group SA (EIUG)18, whose members account for over 
40% of the electrical energy consumed in South Africa, requires that the future of South Africa’s electricity supply 
is reliable, affordable and sustainable, and that it should adhere to prescribed quality standards. The EIUG is  
technology-agnostic.

The EIUG’s requirements are met by the conclusions noted in this report.

Study Emissions from electricity
2021 to 2050 (Gt CO2e)

Proportion of total SA budget 
of 7 - 9 Gt CO2e

ERC 2.3 29%

Meridian 2.5 31%

NBI/BCG 3.5 44%

McKinsey Max 2 Max 25%

IRP 2019 5-6 69%

Mid-range numbers used for calculations

https://eiug.org.za/


19https://www.climatecommission.org.za/
20https://www.news24.com/fin24/economy/former-absa-ceo-daniel-mminele-to-spearhead-plans-for-sas-cop-billions-20220208
21https://climate-laws.org/
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7. KEY POLICY AND REGULATORY  
DEVELOPMENTS IN SOUTH AFRICA

Electricity is seen globally and in South Africa to be the prime sector for decarbonisation, partly because of lower 
alternative technology costs, and partly because of the greenhouse gas emissions and pollution associated with coal 
(sulphur oxides, nitrogen oxides, and particulates and noxious metals).

A significant global policy development was the announcement at COP26 in Glasgow in November 2021 of 
an $8.5-billion support package of grants and concessional finance for South Africa over three to five years, to 
accelerate the retirement of coal plants and the deployment of renewable electricity. This package targets economic 
regeneration in coal-mining regions, with electric vehicle manufacturing and green hydrogen among the potential 
alternative job opportunities. This is seen as a first-of-its kind partnership to turn financing commitments by the 
developed world (in this particular case France, Germany, the United Kingdom, the United States and the European 
Union) into reality, and as a model for similar forms of collaboration globally.

The Presidential Climate Commission19 was established by President Cyril Ramaphosa in September 2020. This 
is an independent, statutory, multi-stakeholder body whose purpose is to facilitate a just and equitable transition 
towards a low-emissions and climate-resilient economy. Its focus is to:
• Create a social partnership around a just transition
• Define a vision for a just transition, and means of achieving that vision, covering the necessary sectoral shifts, 

technological innovation, employment opportunities and climate finance
• Conduct independent analysis into climate change impacts on jobs, the economy and policy
• Monitor progress towards mitigation and adaptation goals, as well as the achievement of a just transition linked 

to broader development objectives
• Engage with a wide range of stakeholders, including all spheres of government, business, labour, academia, 

communities and civil society

In February 2022 the head of the Presidential Climate Finance Task Team was appointed20 to lead South Africa’s 
efforts to mobilise finance for a just transition.

The volume of policy development is growing in South Africa and can be accessed from the Grantham Research 
Institute publication Climate Change Laws of the World21. Significant among these developments for South Africa 
are the following: 

Carbon Tax Act, 2019 This gives effect to the polluter-pays principle for large emitters and helps to ensure 
that firms and consumers take the negative adverse costs (externalities) into account 
in their future production, consumption and investment decisions. Firms are 
incentivised towards adopting cleaner technologies over the next decade and beyond, 
and penalised for failing to do so.

Climate Change Bill, 
adopted by Cabinet 
in September 2021, 
formally introduced to 
the National Assembly 
in February 2022

This provides for a coordinated and integrated response by the economy and society 
to climate change and its impacts. Its purpose is to enable the development of an 
effective climate change response and a long-term, just transition to a low-carbon and 
climate-resilient economy and society for South Africa in the context of sustainable 
development. It introduces carbon budgets to be allocated to entities and sector 
emissions targets.

https://www.climatecommission.org.za/
https://www.news24.com/fin24/economy/former-absa-ceo-daniel-mminele-to-spearhead-plans-for-sas-cop-billions-20220208
https://climate-laws.org/


The Paris Agreement of 2015 has the aim of holding the increase in the global 
average temperature to well below 2°C above pre-industrial levels and pursuing 
efforts to limit the temperature increase to 1.5°C, recognising that this would 
significantly reduce the risks and impacts of climate change.

The aspirational goal of the Paris Agreement to limit the temperature increase 
to 1.5°C is now seen as the global goal. It is not a “nice to have” goal, but one that 
has been scientifically demonstrated to be essential to limit the worst impacts 
of climate change.

Africa is one of the most vulnerable continents to climate change and 
climate variability. Its vulnerability is exacerbated by existing developmental 
challenges such as endemic poverty; complex governance and institutional 
dimensions; limited access to capital, including markets, infrastructure and 
technology; ecosystem degradation; and complex disasters and conflicts. These 
in turn have contributed to Africa’s weak adaptive capacity, increasing the 
continent’s vulnerability to projected climate change.

The NBI’s Guide to Climate Change for South African CEOs is a useful 
additional resource for understanding the evolving market and policy 
pressures driving decarbonisation in South Africa. The guide can 
be accessed at: https://www.nbi.org.za/reports/a-guide-to-climate-
change-for-south-african-ceos/

22Available on request from the NBI
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Recent research by the NBI22 on carbon pricing revealed that the carbon price required in 2030 to meet the goals 
of the Paris Agreement is around $100/t CO2e globally, and around $70/t in South Africa and other developing 
countries. 

These numbers were based on 10 published scenarios from organisations such as the International Energy Agency, 
the Carbon Pricing Leadership Coalition, BP, Shell and the World Bank. With the emissions intensity planned in the 
current IRP for 2030, this equates to about R600/MWh on top of the current industrial (Megaflex) rate of around R1 
100/MWh. The impact on the diesel price would be around R2.50/litre on top of the current R20/litre.

Carbon tax proposals in the February 2022 South African budget imply that the effective carbon price will rise from 
just over $2/t CO2e today to $20 by 2026 through to $30 by 2030, moving to $120 “beyond 2050”. These tax rates 
would apply to Scope 1 emissions within budget. There will be an additional R640 ($42)/t CO2e price on emissions 
over budget. While these numbers are currently lower than those established in the NBI research, they should be 
interpreted as steps on the way to even higher tax rates.

Collectively, all these developments can be seen as drivers for change that mitigate the risks for renewable 
electricity and exacerbate those for fossil fuels.

https://www.nbi.org.za/reports/a-guide-to-climate-change-for-south-african-ceos/
https://www.nbi.org.za/reports/a-guide-to-climate-change-for-south-african-ceos/


23https://www.climatecommission.org.za/just-transition-framework
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A just transition for South Africa includes support for workers and communities affected by the transition away 
from coal and enables the creation of quality green jobs. For the transition to be just, decarbonisation must be 
implemented in a way that addresses present and historical inequality, reduces poverty, restores natural systems to 
build resilience, and critically, leaves no one behind.

One of the first tasks of the Presidential Climate Commission has been to develop a framework for a just transition. 
The framework builds on the existing body of knowledge in the country, as well as the vision set out by the National 
Development Plan (NDP)23. It will likely be the guide for ensuring social equity in the transition.

As referenced in Decarbonising South Africa’s Power System, research by the NBI and BCG in partnership with BUSA 
led to the recommendation that 10 key factors should be addressed to tackle the localised challenges that will occur 
during the transition:

More insights will be made available through the NBI Just Transition Pathways body of work, all of which can be 
accessed via the NBI Just Transition web hub: https://jthub.nbi.org.za/. 

In particular, work is currently being completed under the NBI Transition Pathways programme to assess the 
economy-wide effects and opportunities of net-zero pathways. This work focuses on the electricity, liquid fuels and 
mining sectors, unpacking the impacts of capital expenditure and supply and demand changes in these sectors 
from now until the end of 2050. Impacts and opportunities are considered for several key socio-economic indicators, 
including employment (by sector and skill level), inequality, household income, sector growth and GDP. The results 
of this socio-economic analysis will be made available in the second half of 2022.

8. SOCIAL CONSIDERATIONS IN THE 
JUST ELECTRICITY TRANSITION

Job creation

Ownership

Social and ecological 
welfare (public health 

and access to water are 
critical factors)

Quality of work

Managing geographic 
and cultural dislocation 

of communities

Infrastructure planning 
and roll-out (linked to 
social acceptance and 

reputation)

Education, capacitation 
and reskilling

Policy and governance

Economic inclusion and 
participation (especially of youth 

and black women)

Funding (provision of social 
protection measures or 
retraining and reskilling 
programmes for workers 

negatively impacted by the 
transition)

https://www.climatecommission.org.za/just-transition-framework
https://jthub.nbi.org.za/


24https://sustainablefinanceinitiative.org.za/wp-content/uploads/2021/08/DRAFT-Sustainable-Finance-Handbook_June2021_compressed.pdf
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9. POTENTIAL FINANCING INSTRUMENTS 
FOR THE ELECTRICITY SECTOR

Few overall reviews exist of finance instruments and products to achieve the transition needed for South Africa’s 
electricity sector.

Work was carried out by the Carbon Trust24 in 2021 on linking instruments to activities in the real economy. The 
electricity sector technologies discussed in this report are mapped against the Carbon Trust’s summary diagram 
below, to provide an overview of expected approaches to financial instruments in the power sector. 

Instruments with
more niched 
applications

Carbon offsets

Grants

Use-of-proceeds green, 
social and sustainability
bonds

Listed equities

Instruments with 
high potential for 
catalysing a wide 
variety and scale

KPI-linked, Green, Social
and Sustainability
Loans and Bonds

Project finance

Private equity and 
venture capital

Guarantees

Blended finance

Figure 5: Matching financial instruments to electricity sector technologies.

Source: The Carbon Trust (2021) and NBI analysis

https://sustainablefinanceinitiative.org.za/wp-content/uploads/2021/08/DRAFT-Sustainable-Finance-Handbook_June2021_compressed.pdf


A brief description of each of these financing instruments is provided in Table 4 below.

Table 4: Overview of main financial instruments relevant to the electricity sector 

Source: The Carbon Trust (2021)

*A note on carbon offsets

Many countries and non-state actors, such as cities, regions and companies, are pledging to 
achieve net-zero emissions by 2050 or sooner. While some can feasibly eliminate all of their 
emissions to reach absolute zero, others will have residual emissions, e.g. biological processes 
in agriculture, some industrial processes such as cement manufacture, and oil combustion for 
aviation – these may be difficult to eliminate fully by 2050. 

In such cases actors include carbon offsets in their climate strategies. These are purchased 
credits representing a certified unit of carbon dioxide or other GHG reduction, or removal, 
carried out by another actor elsewhere (because GHGs are distributed in Earth’s atmosphere, 
the climate benefits from emission reductions regardless of where such cutbacks occur). 

Most offsets available today are emission reductions, e.g. energy-efficiency improvements 
such as increasing insulation in buildings to reduce heat loss, or using more efficient vehicles 
for transportation. Reductions are necessary but not sufficient to achieve net zero in the long 
run. 

Users of offsets should increase the portion of their offsets that come from carbon removals, 
rather than from emission reductions, ultimately reaching 100% carbon removals by 2050. 

Source: the Carbon Trust (2021)
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Carbon otffsets* Carbon offsets have a fairly limited role in sustainable finance at this time, but are a 
useful constituent for ecosystem- and land-use-based activities and the waste sector.

Grants Grants continue to be relevant for technologies in demonstration and deployment 
phases, more often for concessional models and necessary ecosystem development.

KPI-linked green, social 
and sustainability loans 
and bonds

• Use-of-proceeds models will continue to have relevance, but with a needed 
emphasis on new finance and new project pipelines

• There may also be a greater focus on social and sustainable bonds in the future
• These instruments may well have a place in blended finance arrangements

Listed equities Listed equities and related products will provide a means to broaden the market 
and offer products in sustainable infrastructure and developing and transitioning 
economic activities.

KPI-linked green, social 
and sustainability loans 
and bonds

Performance-linked instruments will tie into transitioning sectors especially.

Project finance Project finance offers opportunities to financial institutions to prepare and engage 
industrial clients accordingly.

Private equity and 
venture capital

Attracting equity players to this space will be vital, especially in pre-commercial- and 
demonstration-phase value chains.

Guarantees Blended finance and guarantees are going to be especially important and will:
• Require actor cooperation
• Need to balance objectives and constraints of the cooperating capital providersBlended finance



Some examples of existing funds used to finance renewable energy in South Africa are shown in Table 5 below.

Table 5: Examples of existing funds used to finance renewable energy in South Africa
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Climate Investment 
Funds (CIF)

CIF seeds climate action through governments, the 
private sector, civil society organisations and six 
multilateral development banks:
• African Development Bank
• Asian Development Bank
• European Bank for Reconstruction and 

Development
• Inter-American Development Bank Group
• World Bank Group, including the International 

Finance Corporation

https://www.
climateinvestmentfunds.org/
about-cif

https://www.
climateinvestmentfunds.org/
country/south-africa

https://www.
climateinvestmentfunds.org/
news/ctf-kaxu-solar-one-wins-
momentum-change-award

Old Mutual IDEAS 
Managed Fund

This is one of South Africa’s largest domestic 
infrastructure equity portfolios.

It invests in economic infrastructure (roads and
railways), social infrastructure (housing and public-
private partnerships) and renewable energy 
infrastructure (solar and wind projects) in the 
Southern African Development Community region 
(to a maximum of 25%). 

This solution is suited to institutional investors 
wanting to invest in economic, social and renewable 
energy infrastructure. Infrastructure assets have 
low correlations to other asset classes, offering an 
attractive alternative source of equity return over the 
long term. 

https://www.oldmutualinvest.
com/institutional/our-funds/
ideas-managed-fund

Nedbank In April 2019 Nedbank became the first bank in 
South Africa to list a Renewable Energy Bond on 
the green segment of the JSE. The instrument was 
developed by Nedbank in line with the International 
Capital Market Association Green Bond Principles 
and the Climate Bonds Standard. Nedbank will 
apply the investment proceeds from the new 
bond to deliver financial support to solar and wind 
renewable energy projects that have been identified 
by the bank as having the potential to deliver 
positive, long-term sustainable energy outcomes for 
the country.    

https://www.nedbank.co.za/
content/nedbank/desktop/gt/
en/info/campaigns/Nedbank_
become_first_in_SA.html

Standard Bank Case study: Renewable energy financing solutions
A power producer needed financing and payment 
solutions to import solar panels for a large 
supermarket chain that wanted to reduce electricity 
costs.

https://www.standardbank.
co.za/southafrica/business/
products-and-services/
business-solutions/industry/
natural-resources/renewable-
energy-financing-solutions

https://www.climateinvestmentfunds.org/about-cif
https://www.climateinvestmentfunds.org/about-cif
https://www.climateinvestmentfunds.org/about-cif
https://www.climateinvestmentfunds.org/country/south-africa
https://www.climateinvestmentfunds.org/country/south-africa
https://www.climateinvestmentfunds.org/country/south-africa
https://www.climateinvestmentfunds.org/news/ctf-kaxu-solar-one-wins-momentum-change-award
https://www.climateinvestmentfunds.org/news/ctf-kaxu-solar-one-wins-momentum-change-award
https://www.climateinvestmentfunds.org/news/ctf-kaxu-solar-one-wins-momentum-change-award
https://www.climateinvestmentfunds.org/news/ctf-kaxu-solar-one-wins-momentum-change-award
https://www.oldmutualinvest.com/institutional/our-funds/ideas-managed-fund
https://www.oldmutualinvest.com/institutional/our-funds/ideas-managed-fund
https://www.oldmutualinvest.com/institutional/our-funds/ideas-managed-fund
https://www.nedbank.co.za/content/nedbank/desktop/gt/en/info/campaigns/Nedbank_become_first_in_SA.html
https://www.nedbank.co.za/content/nedbank/desktop/gt/en/info/campaigns/Nedbank_become_first_in_SA.html
https://www.nedbank.co.za/content/nedbank/desktop/gt/en/info/campaigns/Nedbank_become_first_in_SA.html
https://www.nedbank.co.za/content/nedbank/desktop/gt/en/info/campaigns/Nedbank_become_first_in_SA.html
https://www.standardbank.co.za/southafrica/business/products-and-services/business-solutions/industry/natural-resources/renewable-energy-financing-solutions
https://www.standardbank.co.za/southafrica/business/products-and-services/business-solutions/industry/natural-resources/renewable-energy-financing-solutions
https://www.standardbank.co.za/southafrica/business/products-and-services/business-solutions/industry/natural-resources/renewable-energy-financing-solutions
https://www.standardbank.co.za/southafrica/business/products-and-services/business-solutions/industry/natural-resources/renewable-energy-financing-solutions
https://www.standardbank.co.za/southafrica/business/products-and-services/business-solutions/industry/natural-resources/renewable-energy-financing-solutions
https://www.standardbank.co.za/southafrica/business/products-and-services/business-solutions/industry/natural-resources/renewable-energy-financing-solutions
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10. CONCLUSION

The imperatives for the world and South Africa to transition to a net-zero carbon economy are clear.

Electricity is seen globally and in South Africa to be the prime sector for decarbonisation. Several studies on 
decarbonisation of the South African electricity sector agree that a renewables-dominated (solar PV and 
wind with battery storage) power system would be the most cost-competitive and lowest-GHG-emissions 
power system for the country to achieve net-zero emissions in 2050. The technology risk for investment in 
solar PV, wind, batteries and the grid in the period 2022 to 2050 is low.

Taken together these conclusions present significant investment and financing opportunities in these 
technologies. To help fund this journey and ensure competitive cost of capital, access to domestic and 
international green finance will be required.

There is a range of views on how to balance solar PV and wind beyond the battery capacity broadly agreed 
on. The reality seems to be that diesel will continue to be used as at present, for several years. Only as other 
options become viable (from the viewpoint of technology and practical availability) can they be properly 
assessed. Some candidates could be natural gas, green hydrogen, digital demand management and flow 
batteries.

Complete decarbonisation of the sector by 2050 will require further technologies. All the various options 
identified to support full decarbonisation carry risk, which will only clarify over the next five to 10 years. 
Further options will also become clearer with time as the benefits of technology integration between 
sectors become better understood. Green hydrogen is seen as a candidate for this.

The total capital requirement for an integrated system including solar PV, wind, storage, management of 
variability beyond storage and final decarbonisation is estimated to range from R2 300- to R3 100-billion. 
The difference can be attributed largely to different assumptions on the costs of technology and the rate 
of development. 
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ANNEXURE: 
FURTHER READING

Technology
The following references will give greater insight into technologies that currently have some degree of uncertainty.

Small modular nuclear reactors
The International Atomic Energy Agency gives a positive perspective on the prospects for SMRs:
https://www.iaea.org/topics/small-modular-reactors
A more negative perspective is given at:
https://www.advancedsciencenews.com/small-modular-reactors-offer-no-hope-for-nuclear-energy/

Direct air capture
Direct Air Capture, International Energy Agency, November 2021
https://www.iea.org/reports/direct-air-capture

Carbon capture, utilisation and storage
Carbon capture, utilisation and storage, International Energy Agency, November 2021
https://www.iea.org/fuels-and-technologies/carbon-capture-utilisation-and-storage

Green hydrogen
Perspective on Hydrogen Investment, Deployment and Cost Competitiveness, Hydrogen Council, July 2021
https://hydrogencouncil.com/en/hydrogen-insights-2021/
Hydrogen – the fuel of South Africa’s green future, Investec, May 2021
https://www.investec.com/en_za/focus/beyond-wealth/hydrogen-the-fuel-of-south-africas-green-future.html

Grid instability and inertia
Keep calm and carry on: Managing electricity reliability, Grattan Institute, February 2019
https://grattan.edu.au/wp-content/uploads/2019/02/914-Keep-calm-and-carry-on.pdf
Inertia and the Power Grid: A Guide Without the Spin, National Renewable Energy Laboratory, May 2020
https://www.nrel.gov/docs/fy20osti/73856.pdf

Policy and Regulatory Developments

Climate Policy and Legislation in South Africa
Climate Laws of the World. Country Profile: South Africa, Grantham Research Institute at LSE and the Sabin Center 
at Columbia Law School
https://climate-laws.org/geographies/south-africa

Climate Finance

The South African Climate Finance Landscape 

The South African Climate Finance Landscape report presents a baseline of what is possible in catalysing the 
financing and investment required for a low-carbon and climate-resilient economy. It considers detailed  
project-level data, understanding the source, disbursement, instrument and use. The report aims to provide public 
and private role-players with information to shape sectoral strategies and selected policies, as well as improve 
coherence and coordination between public- and private-level spending in these sectors.

The sources of finance tracked included public finance (~R22bn), private finance (R35.3bn) and blended finance 
(R4.9bn), for 2017 and 2018.  The South African Climate Finance report can be accessed here:

https://www.greencape.co.za/assets/South-African-Climate-Finance-Landscape-2020-January-2021.pdf

https://www.iaea.org/topics/small-modular-reactors
https://www.advancedsciencenews.com/small-modular-reactors-offer-no-hope-for-nuclear-energy/
https://www.iea.org/reports/direct-air-capture
https://www.iea.org/fuels-and-technologies/carbon-capture-utilisation-and-storage
https://hydrogencouncil.com/en/hydrogen-insights-2021/
https://www.investec.com/en_za/focus/beyond-wealth/hydrogen-the-fuel-of-south-africas-green-future.html
https://grattan.edu.au/wp-content/uploads/2019/02/914-Keep-calm-and-carry-on.pdf
Inertia and the Power Grid: A Guide Without the Spin, National Renewable Energy Laboratory, May 2020https://www.nrel.gov/docs/fy20osti/73856.pdf
Inertia and the Power Grid: A Guide Without the Spin, National Renewable Energy Laboratory, May 2020https://www.nrel.gov/docs/fy20osti/73856.pdf
https://climate-laws.org/geographies/south-africa
https://www.greencape.co.za/assets/South-African-Climate-Finance-Landscape-2020-January-2021.pdf
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