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Overview

South Africais one of the most developed countries in sub-Saharan Africa and is the second-
largest economy in the region, following Nigeria, in terms of gross domestic product (GDP),
according to the latest estimates by the World Bank Group. However, South Africa was the
largest petroleum and other liquids consumer in Africa, consuming about 623 barrels per day
(b/d), surpassing Nigeria and Algeria, the 2"dand 3 largest, respectively, by at least 25% in
2019.1

The country has a large, energy-intensive coal mining industry and mostly uses coal to meet its
energy needs, given the country’s limited proved reserves of oil and natural gas. South Africa
also has a sophisticated synthetic fuels industry, producing liquid fuels from its coal-to-liquids
plant in Secunda and its natural gas-to-liquids plant in Mossel Bay.

Although South Africa has a high level of access to electricity relative to other sub-Saharan
African countries, its electric power sector experiences frequent power outagesas a result of
insufficient investment in the infrastructure. South Africa is seeking to diversify its power
generation mix by attracting investment in renewable energy sources, but coal will likely remain
the main fuel source to meet its energy needs for the near future.

Sector organization

South Africa has several government agencies that oversee the coal, oil, and natural gassectors.
The Department of Minerals and Energy (DMRE) and the Petroleum Agency of South Africa
regulate oil and natural gas exploration and production, and the DMRE and the Mine Healthand
Safety Inspectorate are responsible for overseeing mineral extractionregulations. The National
Energy Regulator of South Africa (NERSA) regulatesthe midstream segment of the oil and
natural gas sector as well as the electric power sector. The Department of Environment,
Forestry, and Fisheries (DEFF) also provides regulatory oversight on environmental issues in the
oil and naturalgas sector.?

The Mineraland Petroleum Resources Development Act, most recentlyamended in 2014, is the
main legislation governing the upstream segment of the coal, oil, and natural gas sectors. In July
2021, the Upstream Petroleum Resources Development Bill was introduced in Parliament to
separate the regulatory frameworkfor the oil and natural gassector and the mining sector,
increase policy and regulatory certainty, and attract investment in the upstream oil and natural



gas segment. Parliament must approve the bill for it to become law and enter into force, and as
of June 2022, it was unclear when or if the Parliament might approve the bill.3

The state-owned company Petroleum Oil and Gas Corporation of South Africa (PetroSA)
operates all upstream oil- and natural gas-producing assets in South Africa, along with the
natural gas-to-liquids (GTL) plant at Mossel Bay. The company also participatesin oil and natural
gas activitiesinternationally.* The downstream oil sector is more diversified and includes
companies from Europe, North America, and Asia. BP, Shell, Chevron, TotalEnergies, and Engen
as the main participants.

Energy consumption

According to the latest estimatesin BP’s 2021 Statistical Review of World Energy, coal and
petroleum and other liquids accountedfor most of South Africa’s total primary energy
consumption in 2020, at estimated shares of 71% and 21%, respectively (Figure 1). According to
Eskom, about 53% of the coal in South Africa was used in the electric power sector, followed by
the petrochemicalindustries (33%), the metallurgical industries (12%), and for domestic heating
and cooking (2%).°

Figure 1. Primary energy consumption in South
Africa, 2020
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Petroleum and other liquids

Exploration and production

According to the Oil & Gas Journal (OGJ), South Africa holds proved oil reserves of 15 million
barrels as of January 2022.6 All of the proved reserves are located offshore in the southern part
of the country in the Bredasdorp Basin and off the western coast near the maritime border with
Namibia.

Total liquid fuels production in 2021 was about 112,000 b/d, of which only 1,000 b/d was crude
oil and lease condensate.” (Figure 2) South Africa’s synthetic fuels, which are derived from coal
and natural gas, account for almost all of the country's total liquid fuels production.

Figure 2. Total annual liquid fuels production and consumption in South
Africa, 2012-2021
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Transportation and storage

South Africa has six oil terminals, located in Saldanha Bay, Port Elizabeth, East London, Richards
Bay, and Durban. The Saldanha Baystorage terminal is a major regional storage hub and is
strategically located along the shipping route around the Cape of Good Hope. As a result, it can
serve demand centers in both Europe and Asia. It has a crude oil storage capacity of 55 million
barrels. 8 Its most recent expansion was the commissioning of the Saldanha Bay |l liquids storage
terminalin October 2020, which provided an additional nine tanks for atotal increase of about
10 million barrels of storage capacity. A further expansion of this facility is under consideration,
which could add another 3.2 million barrels of storage capacityif the company moves forward
with the expansion plan and completes construction.?®



Refining and refined oil products

e South Africa has four existing refineries, but currently only the 107,000 b/d Natrefrefinery in
Sasolburg, near Johannesburg, is operational®(Table 1). South Africa also has a natural gas-to-
liquids (GTL) plant in Mossel Bay and a coal-to-liquids (CTL) plant in Secunda that process natural
gas and coal to produce synthetic liquid fuels.

e BP and Shell, joint venture partners, own the 180,000 b/d Sapref refinery, and they halted
operations indefinitely atthe refinery at the end of March 2022. Future plans for the refinery
areunclear.!!

e InlJuly 2020, the Astron Energy refinery at Cape Town was taken offline after a fire occurred as a
result of an explosion at the facility. Astron Energy stated that it hopes to restart the refinery by
the end of 2022, pending completion of repairs. 12

e Engen, which is majority-owned by Petronas, closed its refinery in Durban after a fire and
explosion occurred at a diesel hydrotreater at the facility in December 2020. According to
Reuters, Engenstated that it intends to convert the refinery to an import and storage terminal
by the end of 2023.13

e InSeptember 2021, the government of South Africa published new regulations for fuel
standards that aim to reduce fuel emissions. The regulationsstipulate that, startingin
September 2023, diesel fuel must meet lower sulfur content requirements. The new regulations
will impose higher operating and capital costs on domestic refiners, which must upgrade their
facilities to produce fuel that meets the new requirements. The South African Petroleum
Industry Association (SAPIA) issued a statement stating that South Africa’s refineries could
become obsolete within two years without government aid for facility upgrades. 14

Table 1. South Africa's refineries

Nameplate
capacity (barrels
Refinery name Ownership Location Notes per day)
Sasol (64%)
Natrefrefinery TotalEnergies (36%) Sasolburg Operational 107,000
BP (50%) Closed indefinitely;
Saprefrefinery Shell (50%) Durban possible future restart 180,000
Shut down inJuly 2021;
Astron refinery Astron Energy Cape Town possible restartin 2022 110,000
Petronas (74%) Shut down in 2020;
Phembani (21%) planned conversion to a
Enref (Engen) Phembani-led storage and import
refinery consortium (5%) Durban terminal by 2023 125,000
Total 522,000

Data source: Facts Global Energy, Oil & GasJournal, Energy Intelligence Group, South African Petroleum Industry
Association website,and company websites

Petroleum and other liquids trade
e According to the latest estimates by Global Trade Tracker, South Africa imported about 232,000
b/d of crude oil and condensate and exported about 69,000 b/d in 2021 (Figure 3). South Africa
imports mainly from countries in the Middle East and in Africa; Nigeria and Saudi Arabia



supplied the most imports in 2021, at 100,000 b/d and 89,000 b/d, respectively. South Africa
also imported small volumes from Ghana and Angola, approximately 19,000 b/d and 13,000 b/d,
respectively®® (Figure 4).

Figure 3. South Africa's total annual exports and imports of crude oil and
condensate, 2012-2021
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Figure 4. South Africa's total crude oil and condensate imports, 2021
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Natural gas

Exploration and production

Most of South Africa’s natural gas originates from the maturing offshore F-A field and the South
Coast Complex fields. From the fields natural gas is sent to the GTL facility in Mossel Bayvia an
offshore pipeline. South Africa produced about 43 billion cubic feet (Bcf) of dry naturalgasin
2019 and consumed about 169 Bcf in that same year® (Figure 5).

TotalEnergiesannounced two deepwater natural gasand condensate discoveries that could
provide a substantial boost to the country’s natural gas production as early as the mid-2020s.
The two natural gas-condensate finds, the Brulpadda and Luiperd discoveries, arein Block
11B/12B, approximately 110 miles south of Mossel Bay.!” Once brought online, the natural gas
and condensate from these fields can provide additional feedstock for the Mossel Bay GTL plant,
which has been running below capacity for several years, and reduce the country’s natural gas
imports. The Brulpadda and Luiperd discoveries also renewed interest in further exploration of
South Africa’s offshore blocks, which may potentially lead to new discoveries in the future.®
According to recent field analysis by Rystad Energy, the Brulpadda and Luiperd discoveries are
expectedto produce approximately 340 and 300 million cubic feet, respectively, of natural gas
and liquid fuels at their peaks.1°

South Africa has limited natural gas resources, and so it imports much of its natural gas from
neighboring countries, such as Mozambique, to meet demand. Although South Africa reportedly
has large shale gasresources in the Karoo Basin, it has significant challengesto commercially
exploit the shale gas deposits. Some of those challenges include a lack of infrastructure to
transport and process natural gasand Karoo Basin’scomplex geological characteristics that
make exploration and appraisal efforts technically challenging and more expensive. 20

Figure 5. Annual natural gas production and consumption in South Africa,
2010-2019
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Natural gas to liquids

The PetroSA GTL plant is in Mossel Bayand is wholly owned by the South African government
through the Central Energy Fund. PetroSA operates the plant and the offshore gasfields that
provide the fuel. The plant converts naturalgasto synthetic liquid fuels, such as motor gasoline,
kerosene, diesel, propane, and distillates.2: The Mossel Bay GTL refinery has a nameplate
capacity of 45,000 b/d, but it has operated well below capacity for several years because of
insufficient natural gassupplies. In addition to encouraging exploration efforts offshore, the
government and PetroSA have tried to address the declining utilization by installing a
condensate splitter that can process condensates in addition to natural gas, increasing the
facility’s utilization rate. 22 The recent Brulpadda and Luiperd finds, once brought online, could
provide additional feedstock for the plant by sending natural gas and condensate to the GTL
plant, but commercial operations may not begin until mid-2020s at the earliest.?3

Transportation and storage

Pipelines

LNG

Imported natural gascomes from Mozambique’s Pande and Temane fields and is transported to
Sasol's Secunda GTL plant via a 535-mile pipeline. Sasol, the South African government, and the
government of Mozambique own the pipeline through a joint venture: the Republic of
Mozambique Pipeline Investments Company (ROMPCO). The Pande and Temane fields in
Mozambique are aging and, according to a report by Norton Rose Fulbright, natural gas
production from these fields will begin declining in the mid-2020s, which will limit Secunda GTL
plant operations unless the plant can acquire alternative sources for feedstock. 2+

Two midstream projects have been proposed that would expand South Africa’s natural gas
pipeline network, but the projects have not progressed beyond the proposal stage. In2013,
Gigajoule, a domestic power company, proposed to build a natural gas pipeline that would run
from Maputo in northern Mozambique to South Africa and provide feedstock to natural gas-
fired power plants positioned near the pipeline in both countries. In March 2016, a joint venture
comprised of Mozambique’s national hydrocarbon company and a private sector consortium
(which includes South African oil and naturalgas company SacOQil, the China Petroleum Pipeline
Bureau, and Profin Consulting Sociedada Andnima) proposed to build the Africa Renaissance
pipeline, an $8 billion, 1,615-mile pipeline with a capacity of 635 Bcf per year that would ship
natural gas from Mozambique’s Rovuma Basin to South Africa’s Gauteng province. The project is
scheduled to be completed in 2026. 2>

South Africa currently does not have any liquefied natural gas (LNG) terminals, but the
government is looking to develop LNG infrastructure as a way to diversify natural gasimport
supply. The state-owned Central Energy Fund is evaluating the potential to build a floating
storage and regasification unit (FSRU) at the Ngqura deepwater port, located next to the Coega
Special Economic Zone in the Eastern Cape Province. In November 2021, the Central Energy
Fund issued a request for information (RFI) for constructing an FSRU that would have anLNG
storage capacity of 6 million cubic feet and a regasification capacity of at least 185 Bcf per year.
ExxonMobil and Royal Vopak also sighed a memorandum of understanding in December 2020 to
explore the feasibility of developing an LNG regasification terminalin South Africa. 26



Natural gas trade
e Asa result of limited domestic natural gasresources, South Africa does not export any natural
gas; the country imports most of its natural gas by pipeline to meet domestic consumption?’
(Figure 6).
Figure 6. South Africa's annual natural gas imports, 2010-2019
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Coal

Sector organization

e Sasol is a key participantin South Africa's energyindustry and in addition to the company’s
involvement in refining and marketing of oil products and natural gas, it also controls coal
mining in South Africa. Sasol operates six coal mines and produces about 40 million metric tons
of coal per year, which is mostly used for feedstock at the Secunda coal-to-liquids (CTL) plant
and for power generation for its Sasolburg facilities. Sasol exports about 3.3 million metric tons
of coalthrough the Richards Bay Coal Terminal (RBCT), which Sasol is one of the shareholders. 28
According to South Africa’s DMRE, other major companies that participate in South Africa’s coal
sector include Anglo American, BHP Billiton, Eyesizwe, and Kumba Resources Limited. Coal
production is mainly concentratedin large mines, and 11 mines account for about 70% of total
domestic production. 2?

Production

e According to the BP’s 2021 Statistical Review of World Energy, South Africa has the largest
proved coal reserves in Africa, estimated to be about 11 billion short tons at the end of 2020, or
about 62% of the region’s total proved coal reserves. 30 Most of the coal produced in South Africa
comes from the Witbank, Highveld, Free State, and Ermelo fields in the eastern part of the
country. South Africa has the potential to increase coal production, particularly from the
resource-rich Waterberg Basin in the northeasternarea of the country.3!

e South Africa’s coal production and consumption have remained relatively the same over the
past decade. South Africa produced approximately 272 million short tons of coal (MMst) in


http://www.sasol.com/sasol_internet/frontend/navigation.jsp?navid=1&rootid=1

2020, making it the seventh-largest coal producer in the world. South Africa also consumed
about 185 MMst in the same year (Figure 7).32

Figure 7. Annual coal production and consumption in South Africa, 2011-2020
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Coal to liquids

The Secunda CTL refinery uses coal liquefaction and gasification to produce synthetic liquid fuel
and synthetic gas. Secunda CTL is the world’s only commercial coal-based synthetic fuels
refinery and is wholly owned and operated by Sasol. The Secunda CTL refinery produces
synthetic fuels and a range of chemical feedstock for producing solvents, polymers, and
chemicals as well as synthetic fuel components and pipeline natural gas.33 The plant houses two
factories and has a total capacity of 160,000 b/d of oil equivalent.34

Coal exports

The state-owned company Transnet controls the railways that transport coal from the mines to
the ports where the coal is shipped abroad. Most of South Africa’s coalis exported via the
Richards Bay Coal Terminal (RBCT), and the remainder is shipped via the Maputo and Durban
terminals.3s

RBCT is located on the eastern coast of South Africa and is one of the world's largest coal export
terminals; it has a capacity of 100 million short tons per year (MMst/y).36 Plans to expand RBCT’s
capacityto 121 MMst/y were suspended because the terminal still operates below its
throughput capacity (Figure 8).37 Recent RBCT data indicate that coal exports at the terminalare
declining; in 2020, approximately 77.4 MMst of coal were exportedvia RBCT, down from a peak
of 84.3 MMst in 2017. A majority of the coal exported from RBCT went to Asia (92%) in 2020,
and exports to Europe (3%) and Africa (5%) accounted for the remaining shares. 38

According to the latest estimates by Global Trade Tracker, South Africa exported about 73 MMst
of coalin 2021. The East Asia and Pacific region received about 82% of South Africa’s coal
shipments, and most of the exports went to India (38%) and Pakistan (18%) (Figure 9).3¢


http://www.transnet.net/Pages/Home.aspx

Figure 8. South Africa's annual coal imports and exports, 2012—-2021
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Figure 9. Total coal exports from South Africa by region, 2021
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Electricity

Sector organization

e Under the National Energy Regulatory Act of 2004, the Electricity Regulation Act of 2006, and
the National Energy Act of 2008, the National Energy Regulator of South Africa (NERSA) is
responsible for oversight of the country’s electric power sector, namely, the generation,
transmission, and distribution segments as well as electricity sales and trade. NERSA has the
authority to issue electricity distribution licenses, set electricity tariffs, and develop and enforce
regulations for the electric power sector. 4°

e Eskom Holdings SOC Limited (Eskom) is a vertically integrated, state-owned power company,
and it owns and operates the national electricity grid and supplies about 90% of the power

10



generationin South Africa. Despite Eskom’s large presence in the power sector, the share of
power supplied by independent power producers (IPPs) is growing. Eskom also exports
electricity to neighboring countries Botswana, Eswatini, Lesotho, Mozambique, Namibia,
Zambia, and Zimbabwe. 41 South Africa is a member of the Southern African Power Pool (SAPP),
which started out in 1995 as the first formal international power pool in Africa. Its mission is to
provide reliable and economical electricity supply to consumers in SAPP-member countries
through an interconnected electricity grid. 42

According to the latest estimates by the World Bank, approximately 84% of the population had
access to electricityin South Africa in 2020, which is significantly higher than the sub-Saharan
Africa regional average of 48% for the same year.*3 However, South Africa’s electric power
sector has struggledto provide adequate and reliable power to its end users over the past
decade because of aging coal-fired power plants, insufficient investment in power
infrastructure, mismanagement of the sector, and frequent bouts of load shedding (scheduled
power cuts). The lack of reliable power supply has affectedthe country’s industries and
economic growth.*4

In November 2021, the Just Energy Transition Partnership (a partnership involving the
governments of South Africa, the United Kingdom, the United States, the European Union,
France, and Germany) announced that it will provide an initial commitment of $8.5 billion
toward financing South Africa’s decarbonization efforts. The initial commitment aims to mobilize
private-sector financing throughvarious mechanisms such as grants, concessional loans, and
other risk-sharing instruments. The partnership aims to support South Africa in reducing its use
of coaland reducing its emissions by 1.0-1.5 gigatonnes over the next 20 years.*>

Power generation and capacity

South Africa had a totalinstalled capacity of 62.7 gigawatts (GW) and generated about 223
gigawatthours (GWh) of electricity in 2020. Fossil fuel-derived generation accounted for
approximately 79% of total capacity and approximately 89% of total power generationin South
Africa in 2020 (Figures 10 and 11).4¢

As a result of the country’s abundant coal reserves and consistent domestic coal production,
South Africa predominately uses coal-fired power generationto meet its electricity generation
needs. Eskom has been expanding its coal-fired power capacity to meet growing demand. Eskom
completed construction of the 4.8 GW Medupi power plant in 2021, but an explosion in August
2021 delayed the start of commercial operations. A new start date has not yet been
announced.*” The 4.8 GW Kusile power plant began full commercial operations in March 2021,
after construction of its third unit was completed and synchronized with the national grid. Once
both are fully online, the Medupi and Kusile coal-fired power plants will be two of the largest
power plants in the world. These plants highlight the importance of coalin the country’s power
generation mix, in spite of small but growing competition from natural gasand renewable
energy sources. 48
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Figure 10. South Africa's electricity capacity by fuel type, 2011-2020
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Figure 11. South Africa's net electricity generation by fuel type, 2011-2020
gigawatthours

300

250 solar, wind, and
biomass and waste

hydroelectricity
fossil fuels
0

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

20

(=]

15

(=]

10

o

5

o

=
e@ Source: U.S. Energy Information Administration

Nuclear
e South Africa has twonuclear reactorsin operation, both located at the Koeberg plant near Cape
Town. The Koeberg plant was commissioned in 1984 and is owned and operated by Eskom. The
two reactors collectively provide about 1.9 GW of capacity. The government planned to install
six new steam generatorsat the plant to expand its capacity by early 2022, but the expansion
work has been delayed, and the project’s completion date remains unclear.4°
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Renewable energy

e South Africa derives a marginalamount of its total power capacity and generation from
hydropower resources. South Africa is a relatively dry country, but its rivers in the eastern part
of the country are used for hydroelectric power generation. Most of South Africa’s hydroelectric
power generation comes from four plants that generate power by sending water to a dam that,
when released, is then used to generate power. >0

e According to the International Trade Administration, power generation derived from non-
hydropower renewable sources has a lot of potential for growthin South Africa because of its
renewable energy auction program, the Renewable Energy Independent Power Producer
Procurement Program (REIPPPP), which has been successful in attracting private sector
investment in renewable energy projects. As of September 2021, the REIPPPP has procured
approximately 6.4 GW of renewable energy from 112 independent power producers over seven
bidding auction windows. The REIPPPP s also attractive asan alternative source of power
generation because South Africa’sfossil fuel-fired power plants experience frequent periods of
load shedding and so have difficulty providing reliable power supply to its end users.>?!
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