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CHAPTER 1: INTRODUCTION

South Africa (SA) has ambitious development objectives but faces chronic economic and social challenges,
exacerbated by recent shocks—including the COVID-19 pandemic—and climate change risks. The economy
grew by about 1 percent per year over the past decade. The country suffers from an incomplete socioeconomic
transition and entrenched legacies from apartheid, making it the most unequal country in the world, with high
levels of poverty and unemployment. Moreover, the country needs to cope with growing climate change risks
and the negative impacts of its own greenhouse gas (GHG) emissions. The government has adopted several
bold strategies and legislative actions to address these challenges. To harmonize its development and climate
goals, in August 2022 SA adopted a Just Transition Framework (JTF).

Aligning the country’s ambitious development and climate goals and accelerating implementation requires
closer analysis of important questions. How vulnerable is SA to a changing climate and how intensively should
it work to adapt? Is a net-zero emissions target feasible by 2050, and how much will it cost? How can public,
private, and external resources be mobilized to help achieve SA’s climate goals? What are the trade-offs
between economic growth, poverty reduction, and climate action, and how can they be managed? What are
the distributional impacts of climate change, and how can SA ensure a just transition that will create jobs while
reducing inequalities? Ultimately, what will it take to transition to a more prosperous, equal, and competitive
SA that is climate resilient, green, and sustainable?

The SA Country Climate and Development Report (CCDR) investigates these questions, paying special
attention to policy trade-offs between taking climate action, growing the economy, and reducing inequalities.
The CCDR provides recommendations to help policy makers prioritize among a range of options, recognizing
uncertainties about future climate change impacts and the availability of technologies and financing. This
CCDR has been produced in close collaboration with the Presidential Climate Commission and other South
African counterparts in the public and private sectors, academia, organized labor, and civil society.

The CCDR proposes that SA incorporates three interconnected transitions in its development paradigm to
balance development goals with growing climate risks:

1. Mitigating climate change—the low-carbon transition: SA is a carbon- and energy-intensive economy.
The CCDR proposes that moving away from coal as the main source of energy would be in the national
best interest, delivering substantial local benefits in terms of avoided loadshedding and improved energy
security; economic competitiveness; reduced air, water, and soil pollution; and lower GHG emissions.
The power sector depends on aging and poorly maintained coal power plants, leading to increasing levels
of loadshedding since 2007. To reach its development objectives, SA urgently needs to address its
power crisis. Renewable energy (RE) sources are the cheapest and most immediate solution to increase
electricity supply and to reduce the strain on existing generation capacity (allowing for the development of
required maintenance works). They will contribute to reduce loadshedding—which reached 1,950 hours
(or almost 1/3 of total time) in the first 9 months of 2022. Gradually, as the penetration of renewables
increases, flexible low carbon generation technologies (like natural gas and battery storage) will ensure
system stability.

2. Adaptingto climate change—the resilient transition: Climate change negatively affects SA’s infrastructure,
productivity, human capital, and scarce water resources. The country is vulnerable to rising temperatures
and variable precipitation that result in droughts, floods, and heatwaves. This vulnerability undermines
the country’s ability to achieve its long-term development goals. It is crucial for SA to identify key areas
exposed to climate risk and set out measures to build a more resilient society.

3. Protecting poor and vulnerable people—the just transition: To reconcile development and climate goals
while addressing inequality and racial and spatial exclusion, SA needs to pay special attention to its most
vulnerable people in its efforts to adopt a low-carbon path and build a resilient economy. The country
already starts from a disproportionately low base, and higher poverty from an unjust climate transition
would exacerbate existing economic, social, and political tensions. It would also make it harder to reach
the consensus needed to adopt and urgently implement the necessary reforms.
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Figure 1: Aligning South Africa’s development paradigm with climate change
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Source: The World Bank. Adapted from the National Development Plan: Vision 2030, and the Economic Recovery and Reconstruction Plan 2020.

For each of these transitions, the CCDR identifies actions that are particularly urgent, are most likely to
create synergies between development and environmental objectives, and are pro-poor. The combination
of these actions led to five priority policy packages being identified that should produce the greatest impacts
if properly implemented within six months and the next one to three years. Emphasis is on actions that will
maximize synergies across the three interconnected transitions, while minimizing the burden on the most
vulnerable groups. Given the government’s limited fiscal space and the global public good’s dimension of the
climate change, special attention will be given to both the domestic private sector and external financing,
including in the form of grants and concessional loans, will have an important role to play in these transitions.
While the CCDR covers many critical areas, it also identifies areas for future research (Box 1)

Box 1: Areas for future analytical work related to climate change and development

How the country’s health and education systems can be strengthened to respond more effectively
to climate risks and provide improved services, especially for poor and vulnerable households.

The impacts of the projected technology shifts in high-emitting sectors (power and transport) on
the labor market; and the skills required by emerging sectors.

The compounding effects of climate change on poor households’ assets, including housing, and
these households’ access to basic social services.

In the energy sector, the role of some technologies (like battery storage) and investments required
in the transmission sector. Additional studies are needed to analyze the economics of green
hydrogen (H2) and the potential of regional trade to meet SA’s energy demand and support its
low-carbon agenda.

How carbon sinks could help reduce emissions and create jobs while preserving ecosystems.

The link between climate transition and inclusive development, including opportunities for job
creation, micro and small firms, access to productive land and other assets, and increased
participatory mechanisms for communities. The climate agenda could become an opportunity to
redress historical damages against individuals, communities, and the environment, in line with the
JTF adopted by the government.

Further analysis to operationalize the JTF in Mpumalanga province, host of most coal activities in SA.
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CHAPTER 2: DEVELOPMENT AND CLIMATE CHANGE

Over the next few decades, SA aspires to move to a path of rapid and inclusive growth, reversing the
economic losses of the past decade, which have been exacerbated by the COVID-19 pandemic, while
managing the growing risks from climate change and high local carbon emissions. The government has in
recent years prepared several plans and strengthened its institutional framework to cope with climate change
as an integral part of its development strategy. Both the domestic business and financial sectors have also
started to invest in new and cleaner technologies. The CCDR argues that, it is in SA’s interest to scale up and
accelerate the efforts to achieve its climate targets as they will help it to achieve its own development goals.

2.1 High development ambitions to overcome significant economic and social
challenges

The government has set ambitious goals for the country’s economic development in the medium to long
term, which aim to accelerate the socioeconomic transition initiated nearly 30 years ago with the end of
apartheid, but which remains incomplete. The National Development Plan: Vision 2030 aims to accelerate
inclusive growth through the following 2030 targets: (i) growing the economy at a rate of 5.4 percent; (ii)
reducing the unemployment rate to 6 percent; (iii) increasing investment as a share of GDP to 30 percent; (iv)
reducing inequality as measured by the Gini coefficient to 0.60; and (v) eradicating poverty.

Despite major achievements since the end of apartheid, SA’s growth trajectory slowed to 1 percent per
year between 2009 and 2019 (significantly lower than other middle-income economies), and the country
remains the most unequal in the world (Figures 2 and 3). This weak performance is explained by: (i) the legacy
of outdated policies, including import substitution; (ii) uncompetitive markets in critical sectors dominated
by underperforming state-owned enterprises (SOEs) and large businesses; and (iii) lagging reforms in the
business environment and in productive factors (such as land and skilled labor).* Today, most of the population
has access to relevant post-secondary education and skills, but the distribution of land and productive assets
remains skewed due to weak property rights, vested interests, and insufficient structural reforms. Spatial
exclusion and poor connectivity in historically underserved and disadvantaged settlements has prevented
the integration of a large portion of the population in the modern economy. While the extensive use of safety
nets for 17.8 million people (extended to 28 million people during the COVID-19 pandemic) has had a positive
redistributive effect, inefficient economic and social policies and “state capture” have aggravated the fiscal
deficit and public debt, which reached an all-time high of 70.2 percent of GDP in 2020.

To break the country’s cycle of high inequality and low growth, the government announced its Economic
Reconstruction and Recovery Plan (ERRP) in October 2020. This plan aims to address SA’'s structural
weaknesses by focusing on the following three areas:?

e Aggressive infrastructure investment and delivery;
* Employment-oriented strategic localization, reindustrialization, and export promotion of key sectors;

e Enabling conditions and a supportive policy environment for an accelerated, inclusive, and transformative
growth trajectory (with specific focus on measures that support mass employment).

The ERRP also emphasized the pivotal role of climate action for the country to achieve a more inclusive,
sustainable, and resilient economy. Without mitigation and adaptation measures, SA is expected to face not
only a decline in economic growth but also rising poverty and inequality.

1 See World Bank. 2018. “Systemic Country Diagnostic: An Incomplete Transition: Overcoming the Legacy of Exclusion in South Africa” or Hausmann, Ricardo, et al. 2022.
“Macroeconomic Risks After a Decade of Microeconomic Turbulence, South Africa 2007-2020.” WIDER Working Paper 2022/3.
2 Government of South Africa. 2020. Building a New Economy, Highlights of the Reconstruction and Recovery Plan, p. 8.

3
Country Climate and Development Report: South Africa



Figure 2: Per capita income contraction since 2014 Figure 3: Highest inequality in the world
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2.2 Why climate action matters for SA’'s development-the cost of inaction

Embracing climate actions is in SA’s interest. Shifting to a low-carbon economy will generate health and
labor productivity gains for the population, improve the country’s competitiveness on global markets, and
help address its energy crisis through investments mostly into renewables (but also including complementary
technologies like storage and natural gas) that are least cost and fast to implement relative to other alternatives.
Adaptation and resilience-building measures will reduce the damages associated with climate extreme events
(floods, droughts, and heatwaves) and long-term phenomena (rising temperatures, water stress, and sea level
rise) on assets, economic activities, and people.

SA’s old and poorly maintained coal-based power fleet is one of the most polluting globally, with negative
impacts on its people. The high level of toxic emissions has lowered air quality, which in turn has led to higher
morbidity and a decline in labor productivity. Overall, air pollution is estimated to cause the premature deaths
of over 20,000 South Africans every year.* The impact is most visible in the eastern coal belt region of the
Highveld, home to the country’s coal mining and coal-fired power stations. Heavy dependency on coal and
related activities also causes water and soil pollution, undermining food and water security and the overall
health of the ecosystem. For example, the Olifants River, which serves over 4 million people and some of the
country’s largest irrigation schemes, draws water from catchments in the coal belt region and is one of the
most polluted rivers in SA.

The country’s high carbon intensity (largely due to heavy reliance on coal) is also expected to reduce its
competitiveness in international markets. Globally, consumers are paying greater attention to the carbon
footprint of their purchases, leading multinationals to commit to greener trade and production along their value
chains. Several governments are also considering penalizing their carbon-intensive imports. SA is vulnerable
because of the carbon-intensity of its economy, which was 3.2 times higher than the global average in 2019
(Table 1). It is projected that about half of SA’s current exports are at high risk of being penalized by the Carbon
Border Adjustment Mechanism, which the European Union is on track to introduce. By 2030, SA could lose
about 1 percent of its GDP because of this kind of trade exposure.®

Shifting to least-cost RE options will help to address SA’s longstanding energy crisis while while achieving
a low-carbon pathway for the economy. As discussed in Chapter 3, this shift is a rational economic decision,
as RE (complemented by storage and natural gas) represents the least-cost and fastest-to-implement power

3 OECD. 2016. The Economic Consequences of Qutdoor Air Pollution. Paris: Organization for Economic Co-operation and Development. doi:10.1787/9789264257474-¢n.

4 Winkler, H. et al. 2017. “Health Costs of Energy Related Air Pollution in South Africa”. International Growth Centre. https://www.theigc.org/project/health-costs-of-energy-related-air-pollution-in-
south-africa/. The causes of death include heart disease, stroke, lung cancer, chronic obstructive pulmonary disease, and pneumonia.

S For details, see background paper prepared for the CCDR: The World Bank, Trade and climate change in SA, forthcoming.
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Table 1: Cross-country GHG emissions overview, 2019

Country Carbon intensity Emissions per capita Share of global emissions
(tCO,/million $GDP) (tCO, per capita) (%)
South Africa 1,329.2 7.5 1.2
Russia 1,124.1 11.8 5.4
Vietham 1,098.5 3.5 1.0
India 939.6 1.8 7.3
China 764.3 7.6 27.4
Indonesia 583.6 2.3 2.2
United States 254.8 14.7 13.0
Brazil 237.9 2.1 2.3
OECD 236.9 8.5 31.4
Germany 199.2 7.9 1.6
France 120.7 4.5 0.9
United Kingdom 116.7 5.2 1.0
World average 413.5 4.5 100

Source: World Bank. Note: Total global emissions were 46,288.6 Mt CO.e in 2019.

generation option for the country. Moreover, increasing power supply and requiring Eskom’s old coal power fleet
to meet national environmental regulations will require a massive retrofit program, which may be economically
unfeasible given the short remaining lifespan of most of the plants.®

The South African economy is also vulnerable to the physical impacts of global climate change. The country
is already warming at twice the global average and ranks 96" of 182 countries in the latest Notre Dame
Global Adaptation Index.” Mean monthly temperatures are projected to rise by 2°C by the 2050s and by 4.2°C
by the 2090s under a high-emissions global scenario.® Aridity and drought risks in the country are expected
to continue to increase this century, with most models pointing to the likelihood of severe annual droughts
increasing by 39 percent by the 2050s, as well as greater probability of extreme storms and other climate-related
hazards near the Indian Ocean. These risks are already a reality in SA, which has been hit by several climate
catastrophes in recent years, including a water emergency in Cape Town and unprecedented floods in Durban.

In the longer term, inaction against those climate risks will worsen labor productivity (including in small
and medium enterprises (SMEs)), threaten biodiversity, and negatively affect human and livestock health.
There will also be a significant negative effect on agriculture due to the country’s high reliance on rainfed
agriculture and on scarce water resources for its irrigated agriculture. Key urban centers that are the economic
and population hubs of the country will be further exposed, leading to the destruction of assets and the
deterioration of living conditions for millions of South Africans.

The cost of inaction against climate change is maghnified in SA due to high levels of poverty and inequality.
Climate change impacts are unfair: poor households are generally more exposed to air, water, and soil pollution
and to rising temperatures, uneven rainfall, and other extreme weather events. In addition, poor households
rely on low-quality public health services and have less financial resources to cope with damages. Although
the Social Assistance Act has twice been amended (2020 and 2022) to use the Social Relief of Distress (SRD)
grant in response to natural disasters, the larger social protection and health systems are currently inequitable
and do not adequately incorporate climate adaptation measures to protect human health and vulnerable
livelihoods in the face of increasing climate shocks. This means that vulnerable groups, particularly low-income
groups, are more likely to shoulder the burdens associated with physical climate risks and the move away from
coal dependency.

& Eskom estimates that full compliance of its old coal power fleet with the minimum emission standards required by the Air Quality Act of 2004 will require about R300 billion in retrofitting investments
(or decommissioning about 16 GW of its coal-fired power plants). Eskom. 2021. “Eskom receives DFFE’s decisions on minimum emissions standard; will engage DFFE and key stakeholders on way
forward”. Media statement, December 14. https://www.eskom.co.za/eskom-receives-dffes-decisions-on-mini issions-standard-will-engage-dffe-and-key-stakeholders-on-way-forward,.
Accessed September 25, 2022.

7 The Notre Dame Global Adaptation Index ranks 181 countries using a score that calculates a country’s vulnerability to climate change and other global challenges, as well as its readiness to improve
resilience. The higher the ranking, the lower the country’s vulnerability and the higher its readiness. University of Notre Dame. n.d. “ND-GAIN: Rankings.” https://gain.nd.edu/our-work/country-index/
rankings/. Accessed August 18, 2022.

8 As defined by CMIP6 under SSP 3-7.0. Pessimistic.
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2.3 The uneven level of government preparedness

Aware of the costs of inaction against climate change, the government has adopted some major policies and
legislation to address the climate challenge in recent years.® The institutional framework was strengthened
in 2020 by the establishment of the PCC as an advisory body to facilitate SA’s just transition to a low-carbon
economy and climate-resilient society by 2050.1° The PCC championed the preparation of the JTF, which
involved extensive consultation and was approved by Cabinet in August 2022. The JTF provides a people-
centered vision of the climate change transition over the next 25 years.

Together with the National Environmental Management Act (1998), the expected enactment by Parliament
of the Climate Change Bill will further strengthen the legal and regulatory framework. The Bill, tabled for
Parliament approval, aims to enable the development of an effective, coordinated, and integrated climate
change response. It will enforce mandatory emissions targets for sectors and carbon budgets for high-emitting
facilities, and establish adaptation scenarios and a trajectory for reducing national emissions.

Despite these efforts, the government’s level of preparedness remains uneven for at least four reasons.

1. Unclear commitment in the Nationally Determined Contribution (NDC) to reach net-zero emissions by 2050.
The current targets are insufficient to attain the 1.5°C preferred global pathway from the Paris Agreement
(Box 2).** While the government has expressed a strong intention to reach net-zero emissions by 2050 in
its Low-Emission Development Strategy and its JTF, and important and high-emitting agencies (such as
Eskom and Sasol) have also committed to net-zero emissions targets by 2050, there is still a need for a
clear and nationally owned net-zero commitment with a costed implementation plan.?

2. The greening of fiscal policy remains insufficient to support the government’s effort. Progress has been made
(Box 3), but the recent carbon budget tagging pilots need to be rolled out to the entire budget to better
identify climate-related public expenditures. Further improvements are also required in the evaluation and
monitoring of climate-related investment projects, in the allocation of transfers to SOEs and provinces,
and in green procurement.

3. Fragmentation of strategic and technical responsibilities within government. The new Climate Change Bill
should help, as it will give the coordination responsibilities to the Department of Forestry, Fisheries and
Environment (DFFE) at the national level. Still, there will be a need to define further the role of the National
Treasury (NT), the Department of Mineral Resources and Energy (DMRE), the National Committee on
Climate Change, the PCC, and the Department of Planning, Monitoring, and Evaluation. Furthermore, in
some ministries climate change is still seen as a fringe issue and has not been fully mainstreamed in key
sectoral policies (such as industrial strategies), although provisions in the Climate Change Bill will support
mainstreaming. The fragmentation of responsibilities has also prevented the emergence of economies
of scale, especially in the development of skills through joint training programs. Some key ministries
critical for successful implementation of the JTF (such as the Department of Employment and Labour,
Department of Social Development, and Department of Higher Education and Training) are not sufficiently
involved in the process.

4. Limited and uneven implementation capacity, especially at the local level. Despite its key role in SA’s
climate change response, the DFFE’s capacity is limited to driving and coordinating actions. Many local
governments have severe budgetary and technical constraints, particularly rural municipalities, even
though they have been tasked with significant climate-related responsibilities, such as disaster risk
management, environmental protection, and climate change mitigation.

® These policies include the 2011 National Climate Change Response White Paper, the National Development Plan, the 2019 National Climate Change Adaptation Strategy, the 2019 Integrated
Resources Plan, the 2016 Integrated Energy Plan, and the Green Transport Strategy (2018-2050).

10 The PCC is chaired by the President and includes 22 commissioners representing government, business, organized labor, civil society, academia, and youth.

11 PCC. 2021. South Africa’s NDC Targets for 2025 and 2030. https://pccommissionflow.imgix.net/uploads/images/1eb85a_75d745eb859d43¢288f461810b336dd3-compressed.pdf.

12 UNFCCC. 2020. South Africa’s Low Emission Development Strategy 2050. https://unfccc.int/documents/253724. Accessed June 17, 2022.
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Box 2: South Africa’s updated Nationally Determined Contribution (NDC)

The country submitted its first NDC to the United Nations Framework Convention on Climate Change
(UNFCCC) in 2015, which was replaced by a more ambitious update in 2021. The updated mitigation
targets represent a narrowing of the older “peak, plateau, and decline” trajectory range for 2025 and a
narrowing of the range and lowering of the lower-bound level for 2030. The targets are detailed in Figure 4.

Figure 4: Historical and projected emissions, previous and updated NDC targets
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Box 3: Existing fiscal initiatives to support the green transition

Inrecentyears, several fiscal initiatives have been implemented to promote the greening of the South African
economy, including:

A carbon tax and the establishment of the Carbon Offset Administration System.

Accelerated depreciation allowances for machinery for renewable electricity generation and biofuels
production.

Research and development tax incentives, including for green technologies (150 percent deduction).
Tax incentives for biodiversity conservation.
An energy efficiency savings tax allowance.

Fiscal allocations, such as those to the DFFE for risk mitigation and job creation projects such as
Working for Water and Working on Fire.

Motor vehicle emissions tax to promote the sale of vehicles with lower carbon emissions during their
operating phase.

Incandescent-globe taxes to stimulate the uptake of low-energy light bulbs.
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2.4 How businesses and financial institutions are responding to climate change

Climate challenges require a collective response, in which the private sector is expected to play a central
role. Businesses will invest in new technologies, while banks should help finance climate-related projects. Both
will also be impacted in their operations by climate risks as they are exposed to droughts and floods.

In SA, the private sector appears well aware of climate change challenges, and several private sector-led
initiatives have emerged in recent years. About 80 percent of privately owned businesses operating in the
non-financial sector are aware of climate risks according to an International Finance Corporation (IFC) survey
conducted in July 2022.*% The high level of awareness reflects good communication between the government
and business organizations in recent years. It also reflects the relatively high exposure of many firms to
recent climate hazards and catastrophes. Commercial farms have also been increasingly affected by rising
temperatures and droughts. During the severe 2018 water crisis in the Western Cape, two-thirds of tourism
businesses reported being adversely affected.

In addition to several analytical efforts to support the country’s low-carbon transition, business
associations and an increasing number of large companies are committing to more ambitious low-carbon
targets. For example, Vodacom has committed to halving its environmental footprint by 2025. Sasol, one of
the largest energy and chemicals companies, aims to achieve net-zero emissions by 2050, including switching
grey hydrogen production to green H2 produced from RE. Other initiatives can be found in the mining, real
estate, and logistics sectors. Several startups have emerged in response to the low-carbon agenda, such as
Mellowcabs, Green Scooter, and EWIZZ.

Yet many businesses in SA have not started to adjust to climate risks. Based on the above-mentioned
IFC firm survey, about 60 percent of businesses have no development plans to take climate actions in the
future. For many, such inaction is explained by the fact that they are operating in low-carbon emitting sectors
(for example, services) or in locations that are not directly affected by risks from climate change. Others do
not anticipate new market opportunities, or they consider the cost of changing their business strategy to be
excessive at this time.

The response of the private sector to climate change has been further constrained by several barriers
in the business environment. These barriers are not entirely specific to climate change, but they show that
cross-cutting and structural reforms will be required to unleash the power of business in SA.** They include:

* [nstitutional barriers: Due to the high level of government involvement in the economy, there are extensive
regulatory and administrative restrictions—including in strategic sectors such as energy, transport, and
water, as evidenced by the Organization for Economic Co-operation and Development (OECD) competition
benchmarking. Barriers to domestic and foreign entry, complex rules for licenses and permits, and excessive
protection for existing businesses increase the cost of doing business while preventing the emergence of
new and more competitive firms. The dominant position of several SOEs hinders entry for private investors in
key sectors (Box 4). Recently, institutional delays have undermined the country’s efforts to enhance private
investment in RE through the Renewable Energy Independent Power Producer Procurement Programme
(REIPPPP). Bid window 5 was launched three years ago and has not yet been concluded, lowering investor
confidence in the program. Recommendations for reducing these barriers are developed in Chapter 3.

e Trade and industrial policy barriers: Supporting SA’s low-carbon and green industrialization will require new
technologies and competencies, which should be supported by trade and industrial policy reforms and by more
flexibility and capacity building in the local labor market. The country’s localization and import substitution
policies, while preserving some jobs in the short run, have significant negative effects on the welfare of
South Africans and neighboring countries. They also undermine the country’s ambition to become a regional
export hub.'® The emphasis should also be on catalyzing the development of startups and SMEs, which would
enhance local participation, by simplifying onerous and costly restrictions on transferring intellectual property,
streamlining procedures for raising offshore capital, and creating incentives for risk capital investments.

13 For more details, see International Finance Corporation, Green Manufacturing Survey - Survey Report, 22 July 2022 (draft available upon request). These results corroborate results from the 2018
CDP report (formerly the Carbon Disclosure Project). National Business Initiative.

14 |nternational Finance Corporation. 2019. Country Private Sector Diagnostic: Creating Markets in South Africa. https://www.ifc.org/wps/wem/connect/b0d223b7-25¢b-47ed-9cf1-
1d8¢4685f5ea/201910-CPSD-South-Africa-EN.pdf?MOD=AJPERES&CVID=mTvKUbu.

15 See Kaziboni, L. and M. Stern. 2021. The impact of local content policies on South Africa: Drawing lessons from foreign investors’ experience of the PPPFA and REIP4. Paper for the TIPS Forum 2021,
2-3 August 2021. Barbe, A. 2022. Local Content Requirements: Economic Impacts on South Africa. https://www.gtap.agecon.purdue.edu/resources/download/11426.pdf
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Box 4: The central role of SOEs in the climate agenda

SOEs are major carbon emitters in SA, yet they play a central role in several key sectors, such as energy
and transport. The power utility company (Eskom) alone is responsible for more than 40 percent of the
country’s emissions and has failed to meet its environmental targets since 2015. To meet netzero
emissions by 2050, the government should ensure that SOEs will incorporate climate objectives in their
way of doing business. It should also aim to boost competition in the sectors dominated by SOEs to raise
efficiency and innovation over time. It should be a priority for government to implement reforms to improve
SOEs’ governance and financial and operational performance while promoting sectoral competition and
private sector participation.

In the short term, the government could: (i) link the budgetary allocations to SOEs with their investments
into low-carbon and climate-resilient infrastructure (for example, transmission lines and grid expansion)
and (ii) strengthen SOE climate impact assessments, climate disclosures, creditworthiness, and long-term
financial sustainability to attract private climate finance, including through monetizing existing assets.

e Innovation and skills barriers: SA was ranked 49" out of 138 countries by the World Economic Forum
for technology readiness in 2017/18, yet the country has annually spent only 0.6 percent of GDP on
research and development over the past few years—far from its official target of 1.5 percent of GDP. It is
estimated that research and development in green technologies only represents 7.8 percent of this total.”
The drive to adopt new technologies has been hampered by excessive localization requirements and tariffs
on intermediate inputs where local products are not cost-competitive, unavailable in sufficient quantity, or
not available at all. Another key constraint has been the limited domestic availability of skills, as reflected
in the publication of an official list of missing critical skills in February 2022. Visa requirements to attract
specialist and scarce skills are overly restrictive. Specific recommendations on how to improve the skills of
the labor force are developed in Chapter 5.

* Financing barriers: Financial institutions’ unfamiliarity with and uncertainty about green projects, which
often have a long-term horizon, contribute to increasing the funding risk for many businesses. Reforms
in the financial sector are necessary to enhance green projects, including the development of de-risking
financial instruments (see Chapter 6).

The financial sector is mainly vulnerable to climate risks through its links with businesses in transition-
sensitive sectors. It is also exposed to the climate-related physical risks of assets in vulnerable regions,
including in coal areas.*® An estimated 39 percent of banks’ loan portfolios are currently invested in transition-
sensitive industries, such as coal mining, fossil fuel-based electricity production, and real estate. Physical
climate shocks in the country’s main economic centers, such as Johannesburg, Cape Town, or Durban, will
further raise the probability of defaults by borrowing businesses or individuals. Climate risks are exacerbated,
because SA has a high credit-to-GDP ratio, at about 138 percent of GDP. Till now, banks have not allocated
much of their balance sheet to explicitly labeled green loans.

The insurance sector is also exposed to climate risks due to investment and underwriting activities,
including the direct and indirect effects of weather-related catastrophe losses on property and motor
vehicle insurance. These insurance categories accounted for 72 percent of gross written premiums in 2018.
As weather-related damages increase, so do the financial risks to this sector, potentially resulting in higher
premiums. Another source of risk lies in the sector’s holdings of corporate bonds and equity in transition-
sensitive industries.

6 For a fuller discussion, see International Monetary Fund: The role of SOEs in South Africa: Issues and policy options, published in IMF Country Report No. 22/38, February 2022.

17 Source: South African National Survey of Research and experimental development. https://hsrc.ac.za/uploads/pageContent/12008/FACT%20SHEET%20N0%2032%20-%20GREEN%20R&D%20
2017183.pdf

8 For more details, see “World Bank. 2022. South Africa - Financial Sector Assessment. Washington, DC: World Bank. © World Bank. https://openknowledge.worldbank.org/handle/10986/37079
License: CC BY 3.0 1G0.”
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CHAPTER 3: MITIGATING CLIMATE CHANGE—
THE LOW-CARBON TRANSITION

Faster and inclusive economic growth and achieving net-zero carbon emissions by 2050 require a significant
restructuring of the economy and changes in the behavior of South Africans. Such transformation is being
supported by the government through its various strategies and plans. The power sector will have to lead the
transformation, backed by other key emitting sectors (transport, industries, and waste). Sectoral transformation
must be accompanied by demand-side changes from businesses and consumers, driven by energy efficiency
programs, price incentives (via carbon tax, for example) and improved public spending. Adopting a low-carbon
path and achieving net-zero emissions may cost R4.2 trillion (in net present value) compared to the historical
average, between 2022 and 2050, or on average about 2.1 percent of GDP per year.'® This amount is higher
relative to GDP than in Vietnam and China, and achieving the 2050 target will require significant policy reforms,
the emergence of an adequate and skilled labor force, and a combination of domestic and external resources.
As discussed in Chapter 5, this transition will have to be people-centered, ensuring that the most affected
groups will be able to manage the projected changes in relative prices and in the labor market.

3.1 The energy sector optimization model and sectoral transitions

SA is a carbon- and energy-intensive economy. Today, SA is the most coal-dependent country in the G20.
GHG emissions from transforming or using energy products represent 81 percent of the country’s emissions
profile, of which the electricity sector represents 45 percent. Furthermore, the conversion of coal provides
about 25 percent of liquid fuels and feedstock in the petrochemicals sector, resulting in upstream emissions
accounting for 12 percent of national GHG emissions.?° Decoupling energy use from economic growth and
deploying least-cost RE sources is the single most important action required for SA to achieve its mitigation
and development objectives while providing additional climate co-benefits—for example, by reducing local
pollution and improving economic competitiveness. The CCDR argues that moving away from coal as the main
source of energy is therefore in the national best interest even if the cost of such transition will also require
global financial support to implement it in a just manner for all South Africans.

The CCDR proposes an analytical framework that is built around three models. The first is a full energy
sector model (South Africa TIMES Model (SATIM)) designed to achieve net zero by 2050 in a least-cost manner.
It includes a complete description of primary energy sources (coal, liquid fuel, and gas), their transformation,
their transmission and distribution, and the final demand by key economic sectors. The second is a computable
general equilibrium (CGE) model, the so-called South African General Equilibrium (SAGE) model, that incorporates
the impacts derived from the SATIM on the country’s main economic variables, especially the level of economic
activity and GDP composition. The third is a micro-simulation model that captures the distributional impacts on
households and jobs. This chapter focuses on the first two models, while the third is examined in Chapter 5.

Several options for achieving net-zero carbon emissions by 2050 have been developed for the CCDR and
combined to explore multiple net-zero scenarios for SA. The reference scenario is a pathway that follows
the updated NDC targets by 2030 and the government’s ambitions for 2050 as presented in its Low-Emission
Development Strategy and JTF. The net-zero reference scenario assumes a cumulative GHG emissions budget
of 9 gigatons (Gt) CO,-eq over the period 2021-2050, which is aligned with the upper level of the updated NDC
until 2030.

The contribution of the energy sector toward a net-zero target translates into an 83 percent reduction of
carbon emissions by 2050. Almost 60 percentage points of this reduction should take place between 2030
and 2040 (Figure 5). Until 2030, the decline in emissions will arise from changes in the power sector mix as
outlined in the Integrated Resource Plan of 2019 (IRP2019) (including coal power plants decommissioning).
Between 2030 and 2040, most coal power plants and refineries will be replaced by RE sources, complemented
by emission reductions from the transport and industrial sectors. After 2040, additional emissions reductions
from hard-to-abate sectors should contribute to reach the net-zero target.

19 Incremental investments are defined as investments in excess of historical investments levels, estimated at 1.7 percent of GDP. Following the World Bank guidelines, a discount rate of 6 percent was
used in the CCDR. The undiscounted value of the investment costs is equal to R4.1 billion between 2022 and 2050.
20 Department of Forestry, Fisheries and Environment (2021). National GHG Inventory Report 2017.
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Figure 5: Net GHG emissions (CO,-eq) by sectors to achieve net zero by 2050 (including percentage reductions
required by decades)
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A sensitivity analysis was conducted to explore the impacts of key policies and measures on the low-
carbon transition. The analysis tested the impact of an accelerated low-carbon path (alighed with the lower
level of the updated NDC), the implementation of key policies and measures in energy efficiency and transport,
and the promotion of green H2 exports. Results show that an increase in low-carbon ambitions up front will
accelerate the reduction in the level of emissions until 2030, allowing for a less aggressive approach through
2050. The effective implementation of policies and measures will not change the trajectory but will influence
the magnitude of the transition in the power sector, as discussed in the next section. Finally, promoting green
H2 exports will slightly augment the demand for electricity in the first decade, while allowing a faster reduction
in emissions in the late 2040s.2*

The following sections explore the transformation required to achieve a net-zero emissions target by 2050
in power, transport, industrial processes and product use. Together, these sectors accounted for about
80 percent of the country’s total GHG emissions in 2017. The supplementary notes summarize a similar
analysis for waste management, which represents 5 percent of total GHG emissions and provide an overview
of key challenges in agriculture, forestry, and other land use (AFOLU), which requires further attention in the
follow-up to this report.

3.1.1 Adopting a low-carbon path in the power and energy industries

SA is facing a protracted power sector crisis that affects the investment climate and quality of life of its
population. Since 2008, the country has suffered from chronic power shortages with frequent load shedding—
in the first nine months of 2022 1,950 hours of loadshedding, almost 1/3 of total time, were registered. It
is estimated that the on-grid power supply gap in recent years is between 4,000 and 6,000 MW. This has
negative impacts on the overall industrialization and macroeconomic development of the country. The roots
of the crisis lie in a power sector structure that is unable to deliver quality electricity service at cost-efficient
tariffs and that remains dominated by the embattled national utility, Eskom, and by municipal distribution
departments, several of them in financial arrears with Eskom.??

2% The cost of exporting green H2 is still uncertain, detailed planning is required to address key development aspects (like water availability), and the export market is subject to global supply and
demand of green H2.

22 Municipal power distribution service is affected by a combination of financial (e.g., affordability, inadequate tariff structures, etc.), technical and operational (commercial losses, transformer failures,
etc.) barriers, as well as legislative and regulatory restrictions (e.g., municipal power and authority, licensing issues, etc.). More recently, increasing loadshedding has forced the replacement of
deteriorated distribution assets on emergency basis at under cost recovery tariff.
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SA has developed a suite of relevant policy instruments that can start the just energy transition, but they
are not entirely consistent and their implementation has been slow. For example, the IRP2019 (currently
being updated) and the Green Transport Strategy (GTS) have already been approved, but their implementation
is lagging. The IRP2019 defines the generation capacity expansion plan up to 2030 and the analysis carried
out in this plan positions wind and solar as least-cost technologies. It proposes the decommissioning of about
12 GW of old and inefficient coal-fired power plants, and scales up RE, including 18 GW of new wind and solar
PV, 2 GW of storage and 3 GW of gas thermal. The World Bank supports the Eskom Just Energy Transition
Project that was selected as a demonstration project by the government to establish a pathway for retiring
future coal plants in a sustainable manner. The project will decommission the Komati coal-fired power plant
and repurpose the site with renewables (150 MW solar PV, 70 MW wind) and 150 MW batteries. The project
will also mitigate socio-economic impacts by supporting affected workers and communities. As part of that just
energy transition engagement, the Bank is further supporting Eskom in the preparation of relevant studies for
retirement of an additional three power plants, totaling 5 GW.

Ending load shedding requires improving the energy availability factor of the existing fleet and bringing
new generation capacity online in the shortest possible time, while sustainability requires implementation
of delayed sector reforms. Addressing the power sector crisis requires a set of short-term measures to
bring new generation capacity online, including addressing delays in the implementation of the IRP2019.
However, the long-term sustainability of the sector requires a comprehensive set of reforms, some of which
have already been approved or are being developed by the government. For example, the unbundling of Eskom
was approved in October 2019; so far, only the transmission unbundling is in development. In addition, the
DMRE is amending the Electricity Regulation Act of 2006, but details on the proposed market structure and
timelines for implementation remain uncertain.

Addressing energy poverty, subsidies, and universal access is a key aspect of the just transition. While
the country has made substantial progress toward providing universal access to electricity (currently about
89 percent), energy poverty remains high (about 47 percent in 2017, with pockets of unelectrified areas in
new informal settlements).?3 Furthermore, SA has relied on fossil fuel subsidies as a key lever for its industrial
development by supporting electricity underpricing and, more recently, to support energy access for poor
customers.?* As a starting point, phasing out these subsidies requires determining electricity tariffs that reflect
the efficient cost of service provision, and, subsequently, an implementation mechanism that supports the
universal access agenda.

The expansion and reinforcement of the power network is a key enabler for greening the energy sector, and
vice versa. The energy transition is expected to shift the spatial distribution of the generation fleet towards
the western part of SA and closer to big metros. Expanding and reinforcing the distribution and transmission
systems (including regional interconnections) will be a key element of the low-carbon transition. The creation of
the National Transmission Company of South Africa, as planned by the government, should be accompanied by a
business model and regulatory environment to deploy transmission capacity efficiently and at the scale required,
including, for example, the possibility of developing transmission through private-public partnerships (PPPs).

Investments and policy reforms required for the energy transition

The net-zero reference scenario is only one of the possible combinations of technologies to achieve the
low-carbon transition, but it emphasizes that the least-cost solution entails a shift away from coal to
renewables, complemented by storage and natural gas. SATIM provides a broad picture of how the power
sector could look over the next three decades, but a more complete and granular understanding of the sector
will require specific power sector planning studies. The net-zero reference scenario indicates that by 2050,
wind and solar could account for 85 percent of electricity generated and 67 percent of capacity installed
(Figure 6). Such a transition could include:

e In alignment with IRP2019, the decommissioning of 10-12 gigawatts of coal power plants by 2030, to
mostly be replaced by new investments in solar and wind energy

23 Energy poverty is a complex and multi-faceted issue driven by a diverse range of social and economic factors, such as rising electricity prices, household incomes, and energy-inefficient homes. See
Sustainable Energy Africa. 2017. Energy Poverty and Gender in Urban Southern Africa. https://www.cityenergy.org.za/uploads/resource_432.pdf.

24 Several studies have concluded that the government's free basic electricity of 50 MW hours per household per month is inadequate for most household uses, including cooking and washing
(https://www.cityenergy.org.za/uploads/resource_432.pdf). Most poor South Africans do not have the means to pay for more electricity beyond the free allowance. Resorting to alternative sources is
common, sometimes with devastating impacts.
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* Deepening the regional power market to tap additional sources that could provide system stability and
support variable RE deployment.

e Complementary use of pumped storage, battery storage and gas turbines (running on natural gas) to fill the
demand gap for electricity and contributing with some 30 percent of the total installed capacity by 2050.2%
Battery storage will play a growing role, particularly as the technology matures from the 2040s onwards.

e A 10 Mt per annum land sink, the use of green H2 and carbon capture and storage to offset hard-to-abate
emissions in specific industrial processes.

Figure 6: Net-zero reference scenario: Power sector generation and installed capacity by technology
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These changes in the sources of power generation can be influenced by the implementation of the National
Energy Efficiency Strategy (NEES) and new technologies. For example, the rapid implementation of energy
efficiency measures—including by proactively scaling up the local energy service (ESCO) market—will reduce
electricity consumption and, thus, the need to invest in new generation capacity before 2030. In contrast,
the active promotion of green H2 exports will lead to increased electricity demand, particularly from 2040
onwards, and will therefore require additional investments in renewable generation sources over time.?® Total
incremental investments in the power sector are estimated at R933 billion (net present value) between 2022
and 2050, or 0.7 percent of GDP per year. About 20 percent of these investments will have to take place before
2030. Around 63 percent of these investments will be deployed in wind and solar energies (Figure 7).

However, this transition will not happen automatically and requires the immediate implementation of a
competitive wholesale power market and the development of human capital required to roll it out. It should
be a priority for government to implement sectoral reforms to address the existing energy crisis and develop
a competitive wholesale power market with transparent and non-discriminatory access by many sellers and
buyers. In addition, developing the mechanisms to ensure the availability of sufficient local human capital is
also key to reducing the risk of bottlenecks at different implementation areas (see Chapter 5).

Furthermore, as the energy transition moves forward, local demand for coal will inevitably decrease over
the next two decades which requires a well-managed just transition for workers and communities (Figure 8).
As discussed in Chapter 5, most of this transition will happen within a 100-kilometer radius, to the east of
Johannesburg in the Mpumalanga province where most of Eskom’s coal-fired power plants, Sasol’s coal-to-
liquids and chemical complex, and the mines that supply them, are located. A well-managed social and just
transition will be critical to protecting the livelihoods of the workers and local communities that depend on the
coal value chain.

25 A gas master plan is currently under preparation by the DMRE. A base case report for this master plan was issued by the DMRE for stakeholder consultations in December 2021.

26 Green H2 exports will require investment not only for electricity, but also for related transmission infrastructure (existing gas infrastructure is limited and geographically concentrated) and in exporting
terminals.

27 The projected investments in the coal sector are those requested to complete the Kusile coal power plant and associated transmission lines for the Medupi coal power plant between 2022 and 2024.
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Figure 7: Investments per source, 2022-2050, % of Figure 8: Net-zero reference scenario: Demand for
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Recommendations

The immediate priority is to ensure security of supply in the power sector as a prerequisite for any low-carbon
strategy. Power shortages are damaging the economy and exacerbating the country’s triple challenge of poverty,
unemployment, and inequality. Accelerating the rollout of the IRP2019 through a process that will respond to
market demand (rather than be heavily reliant on policy decisions) will help bridge the supply gap as it will bring
clarity and predictability to private developers. Such a rollout could also consider the following measures:

* Developing wheeling regulations in line with international best practices. The existing mechanism of bilateral
negotiation leads to delays and lacks transparency. Wheeling regulations should ensure open access for
third parties to the grid in a transparent, efficient, and non-discriminatory manner. This would facilitate the
deployment of independent power producers, especially in renewables, while preserving the transmission
business.

e Strengthening the financial sustainability of the power sector by reducing Eskom’s unsustainable debt
levels and improving its operational efficiency. Concrete action is also needed to reduce and prevent the
accumulation of municipal payment arrears.

e Aligning market structure with the unbundling of Eskom and the new sectoral reality. Proposed changes in
the Electricity Regulation Act should give market participants opportunities to benefit from greater efficiency
in the power sector, including diversifying purchasing risks by expanding the number of wholesale buyers
and sellers and providing incentives to attract investment on a cost-competitive basis. This should be
complemented by adequate secondary legislation, including operation rules for the transmission system,
a tariff-setting mechanism to support regulatory independence, the development of market rules, and the
harmonization of the tariff structure for all market participants.

* Improving municipal power distribution services. Municipalities must rethink their role in the power sector
value chain and analyze avenues that allow them to return to sustainable service provision. It is also critical
to ensure proper implementation of the free basic electricity policy, including improving the targeting of
households that benefit from the policy.

The government could focus on implementing existing energy sector policies to drive energy transition
and low-carbon emissions in a manner compatible with economic growth. Effective implementation of the
IRP2019 should be prioritized, monitored, and updated (as required). Relevant ministries need adequate
technical and financial resources. Special attention should immediately be given to:
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* Promoting private investments in renewables. Despite the success of SA's REIPPPP in attracting private
investment in renewables, the program has suffered from significant delays in the last bid window. In July
2022 President Ramaphosa announced several actions,?® including removing the licensing threshold for
embedded generation, doubling the size of REIPPPP bid window 6, developing a different guarantee model
to reduce the burden on NT, and taking a more pragmatic approach to localization requirements.?® These
decisions should be implemented urgently through a roadmap and accountability framework, including
regular reporting on progress.

e Safeguarding the shift away from coal with appropriate social and financial measures. The decommissioning
of aging coal power plants will reduce coal demand and coal mine jobs. This effect will be exacerbated in
future by the transformation of Sasol’s coal-to-liquids chemical complex. Possible government responses
to support a just transition are further analyzed in Chapter 5.

e Accelerating the implementation of policies and measures. The efficient implementation of the NEES will
be a win-win for SA in its effort to lower emissions from the energy sector. Many of the proposed actions
require lower investments (compared to new generation) and/or changes in consumer behavior through
information and pricing policies.

New technologies such as battery storage and green H2 are expected to play an important role in SA’s
low-carbon transition, but some of these technologies still require active support to reach commercial
use. While SA is well positioned to benefit from the future green H2 economy, the sector is still at an early
development stage, and several aspects remain relatively uncertain, including technology options, costs, and
the specific role of the public sector. Harnessing the requisite investment to unlock this market will require
meaningful stakeholder coordination and the creation of an enabling environment. Batteries face similar, but
arguably fewer, challenges.

Harnessing opportunities in the regional market can support the procurement of cost-competitive
electricity and support low-carbon objectives. SA is an active trading member of the Southern Africa Power
Pool, the most advanced power pool in Africa. Expanding participation in this regional market (as identified in
the IRP2019 and the President’s July 2022 speech) can help to tap into vast cleaner energy sources in the
region and support low-carbon efforts in a cost-competitive manner.

3.1.2 Adopting a low-carbon pathway in transport

SA has the most developed transport and logistics sector in sub-Saharan Africa, but challenges remain
in terms of efficiency and access to services, especially for rural communities and the poor. The sector is
dominated by road-based transportation but also operates regionally important ports and hosts the largest rail
and air network on the continent. The transport sector’s contribution to GDP was R310 billion in 2021, of which
78 percent was generated by the freight subsector, and it employed over 600,000 people. Key challenges
in the sector include: (i) unequal and inefficient public transport services, partly an apartheid legacy; (ii)
difficulties in the migration of freight from road to rail; (iii) underinvestment in transport infrastructure, including
in maintenance, particularly in rail; and (iv) continued underperformance of key transport SOEs. As a result,
logistics costs in SA were at 12.8 percent of GDP in 2013, compared to only 8 percent for the United States
and 8.7 percent for the European Union, reducing the country’s competitiveness in global markets and making
imports more expensive.®® Some of SA’s freight transport infrastructure network (rail and port) was built to
service coal exports, and may need to be repurposed to serve other growing industries as a result of the
low-carbon transition.

Transport is the second largest GHG-emitting sector in SA, accounting for 11 percent of the country’s total
emissions in 2017 and 14.4 percent of energy-related CO, emissions. GHG emissions from road transport
account for more than 90 percent of the sector’'s emissions (see Box 5).

28 South African Government. 2022. “President Cyril Ramaphosa: Address to the Nation on Energy Crisis”.
https://www.gov.za/speeches/president-cyril-ramaphosa-address-nation-energy-crisis-25-jul-2022-0000.

29 See Meridian Economics. 2020. Accelerating Renewable Energy Industrialization in South Africa: What's Stopping Us? https://meridianeconomics.co.za/wp-content/uploads/2020/07/Accelerating-
renewable-energy-industrialisation-in-South-Africa-July2020.pdf

39 Havenga, J.H., Simpson, Z.P., De Bod, A., and Viljoen, N.M. 2014. “South Africa’s Rising Logistics Costs: An Uncertain Future.” Journal of Transport and Supply Chain Management 8(1), Art. #155.
http://dx.doi.org/10.4102/jtscm.v8i1.155.
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Box 5: Urban form and transportation in SA

Transport in SA’s cities is still affected by the legacy of apartheid spatial planning, which perpetuates
sprawling development. Low-density, low-income housing developed en masse since 1994 by the state
now accommodates a quarter of all households in SA but continues to entrench monofunctional, peripheral
residential neighborhoods that offer limited services and economic opportunities.

One consequence of this is that commute distances are unusually long, requiring multiple transfers for
those using public transport and private taxis. The poorest tend to travel furthest, with commutes of over
two hours being common. Another consequence is that provision of urban transport services is costly,
inefficient and leads to higher levels of emissions. Furthermore, the decline in public transport quality has
led to a dramatic increase in the rate of motorization, use of minibuses, and congestion, exacerbating
carbon emissions and other pollutants. As detailed below, actions that will reduce GHG emissions in the
sector can also help achieve development objectives.

Investments and policy reforms required for the transition of the transport sector

Adopting a low-carbon pathway in the transport
sectorrequires areductioninfossil fuel consumption
and a shift in the modality of transportation. Figure 9

Figure 9: Net-zero reference scenario: Changes in the
structure of the transport sector, 2022-2050
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e Alternative vehicles. A minimum of 10 percent of
the vehicle population will comprise EVs and hybrid vehicles by 2030, reaching 40 percent by 2050.

e Minibus conversion to biofuel vehicles. Ten percent of the minibus taxi fleet will be converted to use biofuels

by 2030, reaching 40 percent by 2050.

* Metrobus to gas. Ten percent of the municipal bus fleet will be converted to use gas by 2030, reaching

30 percent by 2050.

* A shift from road to rail for corridor freight transport. By 2030, the rail share of corridor freight transport will

be 30 percent, and by 2050, 50 percent.

A low-carbon transition in the transport sector is characterized by a high degree of uncertainty in several
respects. These include: (i) the cost-competitiveness of fuel-cell-energy vehicles over battery-energy vehicles
in heavy transport; (ii) the potential to locally produce components for fuel-cell-energy vehicles; and (iii) the
maturation of autonomous vehicles technology. These uncertainties make it difficult to estimate the costs
associated with the investments required for this sector transition, which may also be impacted by the efforts
made to reduce transport demand—for example, through improved spatial planning (promoting transit-oriented

development).
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Despite these limitations, the CCDR estimates the net present value of the investments required for the
transition in the sector to be around R380 billion over the period 2022-2050. The bulk of these costs will
arise from the shift to EVs, followed by the investments required to expand rail along major corridors. These
estimates do not include the investments required for the transition in the maritime and aviation subsectors.

Recommendations

* Restoring and improving commuter rail services while enhancing the efficiency of public road transport
should be an immediate priority. This could include supporting the Passenger Rail Agency of South Africa
to address infrastructure vandalism, enhance managerial capacity, and accelerate the reconstruction of
infrastructure and the modernization program that is already underway. In addition, the devolution of rail
networks to municipalities should be considered to optimize their integration with city-level transportation,
the land use regulation to promote transit-oriented densification, and provide opportunities to leverage
private sector participation.

¢ Developing a low-carbon minibus taxis is a priority, but it will require some sector formalization to
be viable at scale. Formalization offers benefits that include the collective management of the fleet and
scheduled operations, lowering the overall fleet size and reducing emissions, and opening the space for
collective financing to reduce capital costs. Regulatory restrictions on the size of minibus taxi vehicles
should also be revisited to support formalization of the sector.

In the medium to long term, developing more inclusive and spatially integrated urban multi-modal planning is
an effective way of improving public transport systems in cities. The authorities could combine densification
policies with strictly enforced restrictions to limit sprawl, revisiting zoning and development regulations to
increase the mix of development typologies and planning cities that efficiently use space to enable sustainable
development. All these actions will contribute to reducing transport time and congestion and, therefore, carbon
emissions. Improving the livability of urban spaces, including reducing travel time and cost, and improving the
safety and security of residents, is one of the most important reforms that will help achieve both socioeconomic
and climate objectives in SA.

As the major automotive producer and importer in sub-Saharan Africa, SA has a unique opportunity to take
the first mover advantage of the worldwide shift toward EVs. However, SA’s nascent EV market will require
significant investments and coordinated support between stakeholders, including developing the enabling
environment to expand EV charging stations. As the different initiatives to promote electric mobility progress
and lessons emerge, sectoral dialogue and coordination between the government and private sector will be
required to develop and roll out more ambitious policies that allow the sector to transform.

To further reduce the carbon emissions and operating costs of the railway sector, actions should be
taken to improve the efficiency of long-distance freight transport by rail. While this sector has been losing
market share to trucks, key steps would be to consolidate its market share for export minerals by improving
slot availability and reliability, and to increase capacity and reliability for the general freight business. This
will require substantial investments, improved service levels, and committed stewardship. A concomitant
improvement in efficiencies in the ports sector, improving port-rail interfaces and the use of climate-smart
technologies for port operations, will also improve efficiency and so reduce emissions.

The low-carbon transition in the transport sector should be done in a way that addresses the sector’s
objectives of improved inclusion and strengthened maintenance. Low-carbon technologies in the transport
sector generally result in lower transport costs, but inequality and poverty could negatively affect the wider
introduction of EVs and the requested changes in public transport systems. An opportunity exists to shape a
more inclusive transport sector within and between cities by encouraging non-motorized transport (e.g., cycling)
and improvements in the reliability, affordability, and safety of public transportation. The socially progressive
transformation of the automotive value chain to EVs will also be critical for job creation.

3.1.3 Adopting a low-carbon pathway in industrial processes and product use (IPPU)

Emissions from non-energy industries represented 6 percent of SA’s total GHG emissions in 2017. Over
60 percent of those emissions are generated in industrial processes related to the metal industry (iron,
steel, and ferroalloys), followed by the mineral industry (cement) and then product uses (refrigeration and air
conditioning) at 20 percent and 13 percent, respectively.
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The transition to a low-carbon economy offers new opportunities for the industrial sector. About 50 percent
of the firms surveyed by the IFC anticipate that the transition will enable them to expand their production by
adapting their products or developing new ones. These opportunities are significant for the mining industry
(Box 6).

Box 6: Opportunities for SA’s mineral industry during the transition to a low-carbon economy

The largest mining subsectors in SA are coal and platinum group metals (including platinum, palladium,
and rhodium), which account for about half of total sales in mining. In 2019, coal accounted for R139
billion and platinum group metals for R125 billion of total sales volume. Mining of coal and platinum group
metals also accounts for the largest share of jobs. Of the 460,000 direct jobs in mining in 2019, 168,000
direct jobs were linked to platinum group metals and 94,000 to coal mining.

Despite the challenges facing the SA mining industry, its mineral resources and reserves offer opportunities
for further growth. Producers are generally well positioned to benefit from increased demand resulting
from the energy transition. Iron ore quality is some of the best in the world, and chrome and manganese
reserves are among the largest globally. Furthermore, SA has not yet exploited its full potential in niche
minerals, such as vanadium and some industrial minerals that are essential for the energy transition.

With its established export infrastructure and abundant supply of high-quality RE resources, SA could
become a beneficiation, value-addition, and export hub for refined green-tech commodities, other related
commodities that will be in high demand, and manufactured RE products. Many key mining firms extracting
“climate action” commodities have operations and offices in SA. Furthermore, many beneficiation facilities
exist but have been mothballed in recent years due to electricity shortages. To realize these opportunities,
the country needs to develop competitive, low-carbon beneficiation and value-addition capabilities.
Moreover, SA needs to lead regional economic integration and the easy flow of goods and services across
its borders with neighboring and other key international supplier countries to ensure supply of inputs.

The transition to a low-carbon economy also presents opportunities in the following areas:

Automotive industry. The national uYilo eMobility Programme was established in 2013 to enable, facilitate,
and promote e-mobility in SA. Mobility-as-a-service companies such as Uber, Lyft, and Bolt have made
commitments to introduce electric or zero-emission vehicles. The Golden Arrow Bus Service has kicked
off its electric bus pilot project and has several green initiatives, including installing a solar carport at its
central engineering complex. Johannesburg’s Metrobus has committed to buying electric buses from 2030
onwards. The Gautrain network will include electric buses powered by micro-grids.

Telecommunications and digital data infrastructure sectors. SA is the main center for data-hosting
infrastructure in southern Africa, which requires a lot of energy. Incumbent companies have committed to
transitioning to green energy sources to power these facilities globally. A recent 10 MW solar farm built by
Amazon Web Services in the Northern Cape is an example of this transition.

Battery value chain. A recent World Bank study estimated significant market opportunity for battery value
chain development in SA.3! Although the current battery market is driven by behind-the-meter installations,
grid scale front-of-the-meter and EVs offer large opportunities going forward. SA is well placed to capitalize
on the development of the battery storage value chain, as it has many of the minerals needed to manufacture
battery storage, including vanadium, manganese, nickel, and cobalt.

Green H2. A range of companies, including Anglo American, Hive Energy, and Sasol, are working with
the government to produce green H2 to power mining haul trucks, which reduce diesel consumption by
80 percent. Anglo American plans to roll out a fleet of 40 such trucks at its Mogalakwena platinum mine in
Limpopo province by 2024. To generate the fuel for the pilot, Anglo American built the largest electrolyzer
in Africa.

3 World Bank (forthcoming). South Africa and Southern Africa Battery Market and Value Chain Assessment Report.
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Investments and policy reforms required for the transition of the IPPU sector

The government supports the transition to a green industrial sector through the National Cleaner
Production Centre South Africa (NCPC-SA). The NCPC-SA promotes appropriate resource-efficient and
cleaner-production interventions, supports building the local skills and capacity required for a green economy,
and advises industry and government on the potential benefits of resource-efficient and cleaner production.
Since 2011, the NCPC-SA has successfully promoted energy efficiency in more than 450 industrial companies,
with cumulative cost savings of R5.3 billion, and reduced CO, emissions by 6.4 million tons. The NCPC-SA is
also implementing eco-industrial parks with the objective to monitor, mitigate, and/or minimize GHG emissions.
However, eco-industrial parks are not yet embedded in the Special Economic Zones Act (2014), weakening the
government’s effort.

To reduce emissions, SA introduced a carbon tax in 2019 and started pricing GHG emissions in all sectors.
The carbon tax penalizes firms that use high carbon processes, but delays and uneven implementation have
generated uncertainty for the private sector. SA’s carbon tax is being implemented in two phases. The second
phase was scheduled to start in January 2023 but was subsequently delayed by three years to January 2026.
The political economy of the carbon tax is further analyzed in Chapter 6.

Despite these efforts, the greening of the industrial sector through mitigation policies has not been fully
incorporated into current industrial plans and strategies. None of the existing Industrial Master Plans have a
specific focus on green manufacturing. This gap is likely to compromise SA’'s competitiveness in global markets
when a carbon border adjustment mechanism is introduced by the EU. As emphasized in Chapter 2, about
three-quarters of SA’s exports to the EU are at modera