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The African Energy Commission (AFREC) is a specialised energy agency of the African Union (AU), mandated to
develop the African energy sector through the facilitation, coordination, harmonization, protection, conservation,
development, promotion of rational exploitation, commercialization, and integration of energy resources in Africa.
It engages actively with a broad network of experts and partners in the 55 AU member states, ensuring that all

energy initiatives align with the future development of the energy sector in Africa and the pursuit of building ‘the
Africa We Want'.

We welcome comments on this study report and these can be addressed to:
African Energy Commission (AFREC)

02 Rue Chenoua, BP791, Hydra,16035, Algiers, Algeria

Tel: +213 23 45 9198

Fax: 213 23 45 9200

Email: Afrec@africa-union.org

www.au-afrec.org

Follow us on Facebook, Twitter, Instagram, LinkedIn & Flicker @African Energy Commission of the African Union
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Executive Summary

Africa is endowed with considerable oil and gas reserves and undeveloped resources that can assist the continent’s

economic growth if they are strategically developed.

There is a need to clarify Africa’s position and develop strategies for future supply adequacy, considering current
uncertainties about energy supply, the key drivers of future demand, policies of consumer countries (especially
alternatives to oil and gas), and expected future global economic growth and technological developments.

Africa’s Oil and Gas Landscape

A wealth of oil and gas resources provides the eco-
nomic foundations for the sustainable development
of many African countries, while the discovery and
development of new hydrocarbon fields continue to
provide economic leverage through trade and invest-
ment.

Crude Oil

The crude oil reserves in Africa are estimated to
be more than 125 billion barrels, with production
reaching 6,9 million barrels per day in 2020, which
represents 7,8% of global production. About 87% of
the continent’s oil reserves are located in five African
countries: Libya (39%), Nigeria (30%), Algeria (10%),
Angola (6%), and Egypt (2%). Africa is the only conti-
nent in the world that is both a net exporter of crude
oil and a net importer of petroleum products. African
refineries can only refine 3,3 million barrels a day,
despite recording a demand of 4,1 million barrels a
day by 2020. The refined petroleum products market
in Africa is dominated by diesel, gasoline and LPG.

Despite significant demand across the continent of
Africa, trade in crude oil and petroleum products
is limited within the continent, with the majority of
products being shipped to the international market.
SUMED, Tazama, Chad-Cameroon, and Petrodar pipe-
lines are the most prominent crude oil trans-border
pipelines, although several other pipelines are under
consideration (LAPSSET, EACOP, AZOP, Niger-Chad
pipelines) or construction (Niger-Benin oil pipeline).’

1 SUMED connecting the Ain Sokina terminal in the Gulf of Suez, near the Red Sea, to the offshore Sidi Kerir port in Alexandria in the Mediterranean Sea; Tazama connecting

Tanzania, Ndols, Zembia; Ch Doba OilField in Tacilly
at Kb, Cameroon; Petrodar connecting the Upper Nike State (South Sudan) o the Red Sea (Sudan); LAPSSET connecting Kenya, Ettiopia and South Sudan; EACOP connecting
Kabaale, Hoima districtin Ugand to the Chongoleani Peninsula near Tanga Port i Tanzania; AZOP connecting Lobito rfinery in Lobito, Angola o Lusaka, Zambia; Niger-Chad
connecting the Agadem oil feldin Niger to the Doba Basinin Chad, where it woud be connected to the existing Chad-Cameroon Ol Ppelin, for export through the Port of Kibiin
‘Cameroon; Niger-Berin connects Niger's Agadem oil field with Berin's Portof Seme terminalvia the Southwest of Niamey, Niger
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Natural Gas

Natural gas reserves in Africa are estimated to be 850
tcf, with production reaching nearly 8 200 bcf in 2020,
which presents 6% of global production. Gas reserves
are considerable in Northern (33%), Western (28%),
and Southern Africa (31%), and commercial quanti-
ties of natural gas have been found in many African
countries.

Algeria (39%) and Nigeria (30%) are the two largest
LNG exporters, with operational LNG export terminals
in Africa having a combined capacity of 75 MTPA. A
large proportion of natural gas is exported from Africa;
however it is also used in industry, power generation,
transport, agriculture, commercial and residential ap-
plications. In terms of global adoption, gas-to-liquids
applications are not well established, however, Africa
is home to two plants, both of which are located in
South Africa. Africa continues to promote gas as a key
fuel to meet its growing baseload power generation
(e.g. Nigeria), substitute oil products (e.g. South Af-
rica), encourage industrial development (e.g. Algeria,
Egypt), monetize associated and flared gas (e.g. Nige-
ria), and replace coal (e.g. South Africa).

Medgaz, GME, Trans-Mediterranean, AGP, EMG,
Greenstream, ROMPCO, and WAGP pipelines are the
most prominent natural gas trans-border pipelines,
although several other pipelines are under consider-
ation (ARP, Ghana-Coéte d’lvoire, GALSI, TSGP pipe-
lines).?

2 Medgaz connecting Algeria to Spain; GME connecting the Hassi R'Mel gas fied in Algeria to Cordoba, Spain, through Morocco, where it is connected to the Spanish and
Portuguese gas grids; Trans-Mediterranean connecting Algeria via Tunisia to Sicily and mainland Haly, with an extension to Slovenia; AGP connecting Egypt to Jordan, Syria and
Lebanon; EMG connecting the Israeliterminal of Ashkelon to the Egyptian receiving station of Al-Arish; Greenstream connecting Melitah in Libya to Gela, in Sicil, taly; ROMPCO
connecting the onshore gas fields in Pande and Temane in Mozambiue to Gauteng, South Afrca; WAGP connecting Nigeria's Escravos region of the Niger Delta area to Benin,
Togo and Ghana; ARP connecting Mozambique's gas-ich Rovuma basin to Gauteng, South Affca; Ghana-Cote dvoire connecting the gas processing plant near Atuabo, in the
Westen region of Ghana, to the border of Cote dlvoire; GALSI connecting Algeria o ltaly via Sardinia; TSGP connecting Nigeria’s resources to Hassi R'Mel in Algeria,linking to a

wider regional network of pipelines, including GME, Medgaz, Trans-Mediterranean

2023 2028 2033 2038
—Cal  —7E

Figure 1 Potential crude oil supply opportunity for Africa (intra-African and international markets)
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Regional Economic Communities

Through regional integration, African countries have
the opportunity to exploit regional value chains and
expand their markets, which would otherwise be
small and fragmented. In turn, regional value chains
are important anchors for industrialization and broad-
er economic transformation. Recently discovered oil
and gas deposits in several African countries provide
a great opportunity for African economies to undergo
a rapid industrialization process.

Africa’s current integration landscape contains an
array of Regional Economic Communities, namely
the Arab Maghreb Union (AMU), the Common Market
for Eastern and Southern Africa (COMESA), the Com-
munity of Sahel-Saharan States (CEN-SAD), the East
African Community (EAC), the Economic Community
of Central African States (ECCAS), the Economic Com-
munity of West African States (ECOWAS), the South-
ern Africa Development Community (SADC) and the
Intergovernmental Authority on Development (IGAD).

African Continental Free Trade Area (AfCFTA)

AfCFTA provides a unique opportunity for African
countries to integrate competitively into the global
economy, reduce poverty, and promote inclusion.

In the oil and gas industry, the AfCFTA is expected to
trigger substantial investment from countries over-
seas, such as the United States and other European
countries, mainly because it provides investors with
a larger market with lower risk. AfCFTA expands
the market by providing a single market with fewer
cross-border barriers, which allows investors to under-
take larger revenue projects on a regional rather than
national scale. By taking advantage of economies of
scale offered by the AfCFTA to develop regional solu-
tions, the market for exports could grow considerably.
Among other things, the AfCFTA provides a protocol
for the reasonable resolution of investor-state dis-
putes, which should make investments with African
countries less risky for investors.

AfCFTA currently has 54 signatories, of which 43 have
deposited their instruments of ratification by May
2022.

Energy Outlook

Recent oil and gas discoveries, as well as regulatory
changes and rapidly expanding consumer markets
across the continent, present significant opportuni-
ties. Business-as-Usual presents as the development
pathway for the African oil and gas sector that would
most benefit the continent and its people.

The short-term period of interest for this study is the
period between now and 2030, the medium-term pe-
riod is 2031 to 2040, and the long-term period is 2041
to 2050.

For the purpose of estimating the overall African sup-
ply opportunity over the short-, medium-, and long-
term, a cumulative approach has been employed
that takes into account both the supply opportunity
to the international market based on the projected
global demand (excluding Africa) and the supply op-
portunity in an isolated African market (only Africa).
It is assumed that Africa’s crude oil and natural gas
reserves are sufficient to meet continental demand
and to serve the international market, thereby max-
imizing revenue. Furthermore, Africa is assumed to
continue to benefit from 4,2% of the global crude oil
market, and 1,95% of the global natural gas market,
while capturing 100% of the African market, over the
outlook periods considered in this study.

Crude Oil

In developing the global supply outlook scenarios for
crude oil, two scenarios have been considered: one
defined by OPEC in the World QOil Outlook 2021 report
(BaU) and the other by the IEA in the Net Zero by 2050
report (NZE).

The total crude oil supply opportunity is comprised
of Africa’s growing petroleum demand (bolstered by
population growth and economic activity, fuel switch-
ing from biomass to oil-based products and increased
use of diesel and fuel oil for power generation), as
well as the international market, and is summarised
in Figure 1.

In the BaU scenario, the global supply opportunity
gradually increases, but the overall demand shifts
from export to intra-continental trade during this pe-
riod, with global supply (as a portion of the total sup-
ply opportunity) decreasing from nearly 50% to 34%
over time. Among the main reasons for this trend in
the global market are efficiency improvements across
all sectors of consumption and the substitution of oil
with gas and renewable energy sources. It includes
the significant penetration of electric vehicles in the
road transportation sector, ongoing electrification in
the residential and industrial sectors, and the pene-
tration of alternative fuels in the marine and aviation
sectors.

According to the NZE scenario, the global supply op-
portunity (as a percentage of the total supply oppor-
tunity) has decreased significantly from nearly 50%
to 75%, while the African continent’s demand has
experienced a compound annual growth rate of 2,7%
during the outlook period. Among the main reasons
for this trend in the global market are decreased en-
ergy intensity and increased production of alternative
fuels (advanced biofuels, hydrogen, and synthetic
fuels).

The crude oil (petroleum products) market becomes
increasingly local in both scenarios. Trade relation-
ships and infrastructure must be built within Africa
to facilitate trade on the continent’s crude oil market,
regardless of the trajectory of international decarbo-
nization.
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Figure 2 Potential natural gas supply opportunity for Africa (intra-African and international markets)

Natural Gas

In developing the global supply outlook scenarios for
natural gas, two scenarios have been considered: one
defined by OPEC in the World Oil Outlook 2021 report
(BaU) and the other by the IEA in the Net Zero by 2050
report (NZE).

The total natural gas supply opportunity is comprised
of Africa’s growing natural gas demand (defined by
Gas Exporting Countries Forum (GECF) in the Global
Gas Outlook 2050 Synopsis report; bolstered by rapid
economic growth and a growing urban population,
coupled with an unprecedented increase in electricity
demand), as well as the international market, and is
summarised in Figure 2.

The BaU scenario predicts a gradual increase in
global supply, but a shift in demand from exports to
intra-continental trade during this period, with global
supply decreasing from around 30% to just over 18%
over time (as a percentage of the total supply oppor-
tunity). Energy efficiency improvements and the in-
creasing penetration of renewable energy are two of
the main reasons for this trend on the global market.

The NZE scenario indicates that the global supply
opportunity (as a percentage of the total supply op-
portunity) has declined significantly from around 30%
to just over 6%. Natural gas trade as LNG fell by 60%
and pipeline trade declined by 65% between 2020 and
2050, primarily as a result of the phase-out of natural
gas in the electricity sector. In the same period, Afri-
can demand experienced a compound annual growth
rate of 3,2%.

The natural gas market becomes increasingly local-
ized in both scenarios, similar to crude oil (petroleum
products). Regardless of the trajectory of international
decarbonization, it is essential to foster intra-African
trade relationships and build infrastructure to facili-
tate trade on Africa’s natural gas market.

Development Roadmap:
Crude Oil and Petroleum Products

The continent has enough crude oil reserves to
meet its growing petroleum demand as well as an
increased global market share.

Figure 3 illustrates the anticipated decline in crude oil
reserves of the focus countries for this study over the
outlook period. Based upon the current conditions of
existing crude oil fields, Southern Africa’s producing
oil fields are expected to deplete in the medium-term
and Central Africa’s oil fields will deplete gradually
over the longer-term.

Investment

A few countries dominate regional oil reserves, in-
cluding Libya in the north, Nigeria in the west, and
Angola in the south. Qil exploration and development
in other regional countries should be promoted on a
short-, medium- and long-term basis as a risk mitiga-
tion strategy.

Countries with sufficient oil reserves should be en-
couraged to increase production, such as Libya in
Northern Africa, Sudan and South Sudan in Eastern
Africa, Nigeria in Western Africa and Chad in Central
Africa.

Investment in oil field development and associated
production facilities in countries that possess oil re-
serves but do not produce (including but not limited
to Mauritania, Uganda, Nigeria, Senegal, Namibia)
should be promoted.

Since the exploration process takes time, oil explo-
ration should begin before the country or region’s
reserves have depleted. Countries with oil reserves
expected to deplete in the medium-term (such as
Egypt, Angola, Ghana and Equatorial Guinea) and
the longerterm (such as Algeria, Gabon, Chad, and
Republic of Congo) should be encouraged to shift
focus from increasing production to exploration and
development of new reserves in the short-term and
medium-term respectively.

Investment in new trans-continental pipeline projects,
such as LAPSSET, EACOP, AZOP and Niger-Chad pipe-
lines, should be encouraged.®
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Figure 3 Crude oil reserve outlook

Trade

Increasing production and value addition infrastruc-
ture, storage and transmission infrastructure (domes-
tic and international) are essential.

In order to facilitate trade, existing transborder pipe-
lines, such as SUMED, Tazama, Chad-Cameroon and
Petrodar, should be fully utilized.*

In order to facilitate inter- and intraregional trade be-
tween countries, countries in close proximity should
be encouraged to evaluate and possibly consolidate
economic groups on a regional and continental level.
This will avoid the need for each country to increase
production of crude oil or petroleum products, in-
stead focusing on achieving regional self-sufficiency.
It will be possible to conduct effective trade between
all African countries if they are unified into a consoli-
dated economic community (such as AfCFTA).

Countries with existing export terminals could be
presented with the opportunity to increase produc-
tion and expand export terminals, such as Algeria,
Egypt and Libya in Northern Africa; Sudan in Eastern
Africa; Angola in Southern Africa; Ghana and Nigeria
in Western Africa; Chad and Republic of Congo, Equa-
torial Guinea and Gabon in Central Africa.

Infrastructure

Self-sufficiency in continental refined petroleum
demand would require the full utilization of existing
refinery capacity as well as the construction of new
refineries. The full utilization of continental refining
capacity (which will require refurbishment work)
has the potential to increase production by up to 1,1
million bpd, which represents 75% of the anticipated
additional short-term supply requirement.
Furthermore, new refineries will be re-

4 SUMED connecting the Ain Sokhna terminal in the Gulf of Suez, near the Red Sea, to the offshore Sidi Kerir port in Alexandria in

the Sea; Tazama g the port of | Tanzania, to the Inden Petroleum Refinery in Ndola, Zambia;
Chad-Cameroon connecting the Doba Oil Field in southem Chad to a floating export facilty at Kribi, Cameroon; Pefrodar connecting the

Upper Nie State (South Sudan) to the Red Sea (Sudan).

2040 2050

®m Southern ®Central ®Eastern

quired (0,35 million bpd in the short term, 1,5 million
bpd in the medium term, and 1,58 million bpd in the
long term). The construction of new refineries or the
expansion of existing refineries should be encouraged
in countries with abundant oil reserves and estab-
lished associated infrastructure, with consideration
given towards shared infrastructure developments
between neighbouring countries.

Energy Access

Access to modern energy is essential for the provi-
sion of clean water, sanitation and healthcare, and for
the provision of reliable and efficient lighting, heating,
cooking, mechanical power, transport and telecom-
munication services.

Refined crude oil products such as LPG, paraffin, die-
sel, heavy fuel oil and gasoline can be used as energy
sources to assist certain regions and countries with
power generation, transport, cooking, heating and
lighting. Sub-Saharan Africa should be prioritised,
accounting for three-quarters of the global energy
access deficit.

Development Roadmap: Natural Gas

The continent is endowed with abundant natural gas
resources that are not only sufficient to meet long-
term demand, but also can be enhanced in order to
cater to the needs of an expanding market.

Figure 4 illustrates the anticipated decline in natural
gas reserves of the focus countries for this study over
the outlook period. Due to low production volumes,
significant natural gas reserves are expected to exist
on the continent for the foreseeable future.

Investment

A few countries dominate regional natural gas re-
serves, such as Mozambique in the south, Nigeria in
the west, Tanzania in the east and Republic of Congo
in Central Africa. Natural gas exploration and devel-
opment in other regional countries should be promot-
ed on a short-, medium- and long-term basis as a risk
mitigation strategy.
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It is encouraged that Northern, Western, Eastern and
Southern Africa should continue to increase their gas
production and promote gas exports from Northern-
and Western Africa to Southern-, Central-, and East-
ern Africa.

Investment in various trans-regional pipeline pro-
jects, such as WAGP, ARP, ROMPCO, TSGP and Ghana-
Cote d’lvoire, should be encouraged, along with new
trans-continental pipeline projects, such as the GALSI
pipeline .

Gas production is expected to commence in Maurita-
nia and Mozambique in the near future and the pos-
sibility of increasing production should be explored.
Recent discoveries of natural gas in South Africa
should encourage the country to commence produc-
tion and continue to exploit the reserves already dis-
covered. Production in Nigeria should be promoted
in order to increase regional gas production. The ma-
jority of Eastern Africa’s natural gas reserves is held
by Tanzania, and this country should be encouraged
to increase its production as well as promote the pro-
posed LNG export terminal on the Indian Ocean.

Trade

The majority of Africa’s natural gas reserves are lo-
cated in Northern, Southern, and Western Africa. It
is desirable to promote intra- and interregional gas
trade, focusing on serving Eastern and Central Africa.
Mauritania, Tanzania, Libya, Mozambique and Nigeria
remain best positioned to meet and sustain long-term
gas demand, along with supply from Egypt, Algeria
and Republic of Congo. Considering the dwindling
reserves in the Western region, intra-regional trade
from Nigeria or Gabon to Equatorial Guinea and
Ghana should be encouraged to ensure regional se-
curity of supply.

Planned production increases are primarily destined
for the international market.Thus, it is imperative that
intra-regional trade with countries with little or no
gas reserves be encouraged, to service existing and
future domestic markets.

Medgaz, GME, Trans-Mediterranean, AGP, EMG and
Greenstream pipelines capacity uti-

2040 2050

m\Westemm ®mEastern ®Central

lisation should be increased, if possible, to reach a
greater international piped gas market.®

Tanzania’s LNG terminal might be feasible on the
Indian Ocean, which could facilitate trade with other
African and international markets. Furthermore, Mau-
ritania and Mozambique are expected to have opera-
tional LNG export facilities in the medium-term, that
could potentially support increased export volumes.

In the absence of new infrastructure for the supply
and transport of natural gas, reductions in flaring and
venting of natural gas could make at least 350 bcf of
natural gas readily available over the next few years
(IEA, 2022) (ACTING, 2021).

Infrastructure

Itis imperative that future infrastructure development
is directed toward serving the needs of the continen-
tal market, which accounts for 88%, 89%, and 97% of
the projected growth in the BaU gas market over the
short, medium, and long-term, respectively.

Countries with existing export infrastructure (such as
Algeria, Angola, Nigeria) should be encouraged to
increase gas production, and build new or expand ex-
isting LNG export facilities and transmission pipelines
(international and domestic), to allow for additional
export volumes. Shared infrastructure developments
between neighbouring countries should also be en-
couraged (an LNG export terminal for Algeria and
Libya, for example).

Energy Access

Natural gas can be used as energy sources to assist
certain regions and countries, with power generation,
transport and cooking. Sub-Saharan Africa should be
prioritised, accounting for three-quarters of the global
energy access deficit.

5 Medgaz connecting Algeria to Spain; GME connecting the Hassi RMel gas field in Algeria to Cordoba, Spain, through Morocco, where it is connected to the Spanish and

Portuguese gas gids; Trans-Mediterranean connecting Algeria via Tunisia to Sicily and mainland taly, with an extension to Slovenia; AGP connecting Egypt o Jorden, Syri
and Lebanon; EMG connecting the Israel terinal of Ashikelon to the Egyptian receiving station of AkArish; Greenstream connecting Melltah in Libya to Gela, in Sicil, Il
ROMP ande and Temane , South Afica; ' ihe Niger Detta af&
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Action Plan

As a first step towards a strategic plan, an action plan
for the expansion of continental and regional oil and
gas markets in Africa is proposed, offering stakehold-
ers with broad actions for consideration.

Public Sector

Regional financial frameworks, as well as joint pro-
curement frameworks at the regional level may be
developed by the public sector to facilitate the coor-
dination of fund raising and to ensure economies of
scale are achieved. Developing attractive regulatory
and fiscal terms, as well as de-risking instruments will
be essential to attracting and securing investment in
the oil and gas sector. Furthermore, the establishment
of energy banks to finance African energy projects
and the promotion of investment opportunities may
contribute to sustained investment in the continent.

Developing and harmonising oil and gas specifica-
tions (standards), along with regional pricing policies
(currencies and tariffs) may facilitate cross-border
trade.

Infrastructure agreements (general terms and condi-
tions; including third-party access) and construction
standards, as well as a public-private partnership
(PPP) framework that encourages investment and
participation could boost bulk infrastructure projects
throughout the continent.

Energy access in Africa may be enhanced by subsidy
programs and access to a portfolio of least-cost ener-
gy options.

The extension of current exploration licenses and
the establishment of strategic reserves/stockpiles
for petroleum products and natural gas should be
considered as a means of mitigating the impact of
the Covid-19 pandemic and the impact of the Rus-
sia-Ukraine conflict on global supply chains.

Private Sector

The African oil and gas market would require in-
creased private sector investments in regional value
chains and value additions. Engagement programs
with the community are crucial for avoiding unrea-
sonable resistance and securing a ‘license to operate’.
Further, the private sector can play an important
role in the establishment of energy banks to finance
African energy projects. It may be possible to attract
future capital and customers through the decarbon-
ization of existing oil and gas production activities.

For intra-continental trade to increase, the private
sector must prioritize intra-African trade, recognizing
the growing domestic demand for crude oil, natural

gas, and refined petroleum products.

PPPs are essential for infrastructure projects to expe-
dite execution and ensure project viability.

It is possible to improve energy access to the local
community through the establishment of local af-
fordable appliances.

Civil Society and Communities

Engaging public and private investors constructively
(through NGQO’s and community forums) may ensure
that oil and gas investments benefit the communities
in a fair and equitable manner.

Promotional and educational campaigns promoting
gas and refined product applications could contribute
to the development of markets and trade.

There can be significant benefits to surrounding com-
munities from developments in the oil and gas sector,
such as access to electricity, gas, and water, as well as
providing goods, services, and labour during project
construction and operation.

International and Regional Institutions

By way of pro-active information sharing and adver-
tisement of upcoming projects (investment opportu-
nities and associated investment sizes), provision of
investment support (e.g. World Bank and International
Monetary Fund), co-investment (e.g. International
Finance Corporation), and provision of investment
protection (e.g. Multilateral Investment Guarantee
Agency), investments can be encouraged in the oil
and gas sector. There may be an opportunity to pool
resources and facilitate investment in the African hy-
drocarbon sector by establishing an African energy
investment bank (similar to the African Export-Import
Bank).

It is possible to boost intra-regional and inter-regional
trade by developing and maintaining regional data-
bases (production, consumption, supply, demand,
prospects).Transport corridors can serve as a gateway
to existing and upcoming markets by creating region-
al networks of trade routes (traditional as well as
virtual). AfCFTA could benefit from the participation
and support of international and regional institutions,
as well as harmonisation of industry standards and
codes.

A regional infrastructure database can be devel-
oped and maintained to improve capacity utilization
(transmission, distribution, storage, refining, process-
ing, export/import terminals, etc.). Coordination of
cross-border infrastructure can ensure the least-cost
development of infrastructure. It is imperative that
institutional and individual skills, as well as resourc-
es, are developed in order to ensure the successful
implementation and operation of local labour-based
projects.

It is imperative that the development of energy ser-
vices be coordinated with the development of produc-
tive uses in order to create the income base to fund
the energy investments.
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Introduction

Africa is endowed with considerable oil and
gas reserves and undeveloped resources that
can assist the continent’s economic growth if
they are strategically developed.

There is a need to clarify Africa’s position and
develop strategies for future supply adequacy,
considering current uncertainties about ener-
gy supply, the key drivers of future demand,
policies of consumer countries (especially al-
ternatives to oil and gas), and expected future
global economic growth and technological
developments.

Of Africa’s 55 countries, 33 have ratified the
Paris Climate Accords, pledging to achieve net
zero emissions by mid-century. It will be una-
voidable that Africa adapts to this new world,
but equitable policies, markets, and invest-
ments are needed to avoid a growing divide
between the developed and the developing
worlds.

Figure 5 depicts the global carbon emission in-
tensity per region (Global Carbon Atlas, 2020)

In contrast to the developed world (such as
Europe and America, which has contributed
35% of global carbon emissions), the African
continent produces less than 4% of cumulative
global carbon emissions, putting the continent
at a disadvantage if legislation and punitive
measures are applied in the same manner.
Figure 6 illustrates the carbon intensity of the
focus countries in relation to the rest of the
world.

World Total: 34807 MtCO:

1.1

One of the key principles of the United Nations
Framework Convention on Climate Change
(UNFCCQC) is that parties should act in accord-
ance with their respective capabilities and
responsibilities, while ensuring equity.

Study Objectives

Through a competitive tender process, EPCM
This study aims to assist stakeholders from the
African Union (AU) Member States, regional-
and sub-regional institutions with developing
strategies, policies, regulations, as well as a
framework and action plan to:

e Attract investments in oil and gas explora-
tion, development and refining

e Improve transportation, distribution and
utilisation infrastructure, including policies,
regulations and frameworks

e Improve domestic trade of crude oil, natural
gas and refined products

e Facilitate cross-border trading of crude oil
and natural gas

e Advance exploration of oil and gas reserves
in Africa

e Qutline the role of oil and gas in the African
Energy Transition.

Figure 5 Carbon emission intensity: Global view
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Figure 6 Carbon emission intensity: Africa in relation to the rest of the world
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1.2 Purpose of this Report

This report is intended to serve as a guide for
strategic, political, and institutional decisions
related to oil and gas investments in Africa
for the purposes of planning, optimizing, and
coordinating investments.

52,53%
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2.1

2.2

Approach and Methodology

Focus Countries

African nations have been divided into five
geographic regions, namely North, East,
South, West, and Central Africa, which together
constitute all 55 countries of the continent.
The study’s scope necessitates an assessment
of a limited number of countries based on
their contributions to the oil and gas industry,
while still allowing for geographic diversity.
The countries evaluated as part of this study
include Algeria, Angola, Chad, Republic of
Congo, Egypt, Equatorial Guinea, Ghana, Ga-
bon, Libya, Mauritania, Mozambique, Nigeria,
Senegal, South Africa, South Sudan, Sudan,
Tanzania and Uganda.

Although the roadmap for the study is based
on the focus countries, exploration and devel-
opment of crude oil and natural gas (fields and
value chains) may also be pursued in countries
that are not included in the study.

Data

This study is based on publicly available data
for the focus countries for the year 2020. 2020
is the most recent year with data available that
covers most of the data points required for
each country.

Crude Oil

Scenario 1 Scenario 2

BaU NZE

Business-as-Usual Net-Zero Emissions

OPEC World Oil Outlook
2021 Report

IEA Net Zero by 2050
Report

Figure 7 lllustrative view on the energy outlook scenarios used

2.3

24

GECF Glabal Gas Outlook 2050

OPEC World Oil Outlook

Demand Scenarios

In accordance with the terms of reference,
demand modelling was not included in the
scope of this project. For the purpose of under-
standing the future demand for oil and gas in
Africa, the project team utilized energy outlook
scenarios from reputable sources such as
OPEC, GECF and the IEA. Figure 7 provides an
overview of the reports utilized per scenario.

OPEC, GECF, and IEA analyses used in this
study were conducted prior to the invasion
of Ukraine in February 2022, and therefore
its impact is not accounted for in the energy
outlooks presented. In Section 4.5, comments
are made regarding the potential impact of the
Russia-Ukraine conflict on the African oil and
gas market.

Furthermore, the energy outlook scenarios
from OPEC, GECF and IEA used in this study
only reported on continental demand, and the
analyses are therefore limited to a continental
perspective, with no assumptions regarding
regional or country-level demand made by the
consulting firm.

Time Periods

The short-term period of interest for this study
is the period between now and 2030, the
medium-term period is 2031 to 2040, and the
long-term period is 2041 to 2050.

Natural Gas

Scenario 1 Scenario 2
BaU NZE

Business-as-Usual Net-Zero Emissions

*

IEA Net Zero by 2050 Report
GECF Global Gas Outlook 2050
Synopsis Report

2021 Report

Synopsis Report






Africa’s Oil and Gas Landscape

A wealth of oil and gas resources provides
the economic foundations for the sustainable
development of many African countries, while
the discovery and development of new hydro-
carbon fields continue to provide economic
leverage through trade and investment.

This study has classified the oil and gas value
chain, as shown in Figure 8, in order to ensure
that the business focused on upstream, mid-
stream, downstream remain distinct, with clear
risk transfer at each stage. Upstream includes
all oil and gas field facilities, up to the point
where oil and gas are sold or transferred to a
transport system. The main drivers for success
in the upstream sector are the ability to quan-
tify and manage risk. In the midstream sector
of the oil industry, bulk crude oil transport,
storage and refinery facilities are included.
For gas, the midstream sector encompasses
pipeline transport, as well as processing and
liquefaction facilities (Liquefied Natural Gas
and Gas-to-Liquids). Midstream success is
dependent on uptime, cost control and con-
version efficiency. The downstream sector en-
compasses all facilities that handle the refined/

UPSTREAM

Exploration
Development
Production

Figure 8 Value chain breakdown

3.1

3.1.1

MIDSTREAM

Trading

Transport and Storage
Refining and Converting

processed oil/gas from the midstream process-
ing facilities to final sale or consumption. The
downstream sector’s success is dependent on
logistics, location and marketing.

The purpose of this section is to provide an
overview of the existing oil and gas sector in
Africa by focusing exclusively on the countries
selected for this study, unless specifically stat-
ed otherwise. Appendix A provides details on
value chains and PESTLE and SWOT analyses
of selected countries, while Appendix B con-
tains infographics about crude oil and natural
gas flow in the selected countries.

Crude Oil

Upstream Sector

There are over 125 billion barrels of crude oil
reserves in Africa. The continent produced 6,9
million barrels per day (bpd) in 2020, repre-
senting 7,8% of global production (BP , 2021).
The contribution of this study’s focus countries
is depicted in Figure 9.

DOWNSTREAM

Distribution
Wholesale
Retail
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Figure 9 African upstream oil landscape

North and West Africa are home to seven of
OPEC's 14 members, while production else-
where on the continent is minimal. About 87%
of the continent’s oil reserves are located in five
African countries: Nigeria, Libya, Algeria, An-
gola, and Egypt. Other oil-producing countries
include Gabon, Chad, Republic of Congo, Cam-
eroon, Tunisia, Equatorial Guinea, Democratic
Republic of Congo, Céte d’lvoire, Ghana, Su-
dan, South Sudan and Niger. Exploration was
also conducted in Madagascar, Uganda, South
Africa, and Namibia, with recent discoveries
suggesting significant upstream potential.

‘
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The continent is endowed with vast deposits
of crude oil reserves. However, crude oil has
little practical application and economic value.
Therefore, the need arises for the conversion
of the unprocessed crude into more valuable
products. Africa is the only continent in the
world that is both a net exporter of crude oil
and a net importer of petroleum products. Six-
teen African countries are producers (Morocco,
South Africa and Mauritania no longer produce
crude oil), fourteen African countries are net
exporters, and five African countries are net
importers (AFREC, 2018/9). Table 1 provides a
list of the respective countries.




3.1.2

Table 1 Crude oil: Producers, net exporters and net importers

Country
Algeria

Producer

Net Exporter Net Importer

Angola

Cameroon

Chad

Republic of Congo

DRC

Egypt

Equatorial Guinea

Gabon

Ghana

Cote d'lvoire

Kenya

Libya

Niger

Nigeria

Senegal

South Africa

South Sudan

Sudan

Tunisia

Zambia

Despite significant demand across the conti-
nent of Africa, trade in crude oil and petroleum
products is limited within the continent, with
the majority of products being shipped to the
international market.

Midstream Sector

African refineries are only capable of refining
3,3 million barrels a day, despite reaching a
demand of 4,1 million barrels a day in 2020
(Statista, 2021). Figure 10 illustrates the name-
plate capacities of existing refineries in Africa,
although not all of these refineries are fully
operational at this time (AFREC, 2022).

Several oil export terminals are located in
Africa, including Algeria (Arzew, Skikda and
Bejaia), Egypt (Melliha, Ras-sider, El-hamra,
Ras-Ghareb, Gabal-El-Zeit, Shukheir, Ras-Bad-
ran and Ras Firan), Libya (Es-Sider, Brega, Ras
Lanuf, Hariga and Zueitina), Sudan (Bashayer
Marine Terminal), Nigeria (Forcados, Bonny,
Qua Iboe, Escravos, Brass and Pennington),
Equatorial Guinea (Luba), Gabon (Cape Lopez
and Gambia).

Trans-border crude oil pipelines exist in Africa,
including the following:

e SUMED pipeline, connecting the Persian
Gulf region to the Mediterranean

e Tazama pipeline, connecting Tanzania and
Zambia

e Chad-Cameroon oil
Chad to Cameroon

pipeline, connecting

e Petrodar (DPOC) pipeline, connecting South
Sudan to Sudan (Red Sea)

e Niger-Benin Oil Pipeline, connecting Niger
to the Port of SemeTerminal in Benin (under
construction)

e LAPSSET pipeline, connecting Ethiopia,
South Sudan and Kenya (under considera-
tion)

e EACOP pipeline, connecting Uganda to Tan-
zania (under consideration)

e AZOP pipeline, connecting Angola to Zam-
bia (under consideration)

e Niger-Chad Oil Pipeline, connecting Niger
to Chad (under consideration).

Downstream Sector

Africa consumes a variety of refined petroleum
products, with diesel, gasoline, and LPG ac-
counting for 93% of the total (BP, 2021).
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3.2

3.2.1

Natural Gas

Upstream Sector

Natural gas reserves in Africa are estimated
to be 850 tcf, with an impressive potential to
continue tapping into these resources, espe-
cially in the regions that have previously been
under-explored. The continent produced nearly
8 200 bcf in 2020, representing 6% of global
production (BP , 2021). With new fields under
development in Mozambique, Mauritania, and
Senegal, Africa’s share of global gas produc-
tion is expected to rise to 9% over the next two
decades. The contribution of this study’s focus
countries is depicted in Figure 12.

Gas reserves are considerable in Northern,
Western, and Southern Africa, and commercial
quantities of natural gas have been found in
several African countries, such as Mauritania,
Nigeria, Senegal, Cote d’lvoire, Ghana, Alge-
ria, Egypt, Libya, Equatorial Guinea, Gabon,
Cameroon, Republic of Congo, Angola, Tunisia,
Morocco, Mozambique, Tanzania, Rwanda,
Ethiopia, Namibia and South Africa (ACTING,
2021). Except for Mauritania, Namibia and
Ethiopia, all these countries produce and use
gas in some shape or form in industry, power,
transport, or cooking, although a substantial
share of it is exported out of Africa.

Table 2 Natural gas: Producers, net exporters and net importers

Country Producer

Algeria

Net Exporter

Table 2 provides a list of the respective produc-
ing countries (AFREC, 2018/9).

Recent developments demonstrate that in-
creased efforts are being made to encourage
investment in the development of upstream
capacities and gas infrastructure, especially
in countries with oil and gas resources, like
Algeria and Nigeria, which have recently im-
plemented new hydrocarbon laws designed
to encourage investment in this sector. The
Egyptian government has implemented re-
forms to open the gas sector and encourage
competition, and it has accelerated the bidding
rounds for gas exploration and development,
particularly in deep waters and in the west.

In Africa, operational LNG export terminals
had a combined capacity of 75 MTPA (ACTING,
2021). Algeriais the continent’s largest exporter
of LNG with a capacity of 29,3 MTPA, followed
by Nigeria with a capacity of 22,2 MTPA. As a
result of the projects currently in the proposal
stage, the export capacity in Western Africa
is expected to grow to nearly 30 MTPA in the
near future. An overview of Africa’s LNG export
facilities can be found in Figure 13 (Statista,
2022).

Net Importer
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Equatorial Guinea
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Tunisia
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Figure 13 Africa’s LNG export landscape




3.2.2

3.2.3

Midstream Sector

Trans-border natural gas pipelines exist in Afri-
ca, including the following:

e Medgaz pipeline, connecting Algeria to
Spain

e Gaz-Maghreb-Europe (GME) pipeline, con-
necting Algeria to Spain and Portugal

e Trans-Mediterranean pipeline, connecting
Algeria to ltaly, viaTunisia and Sicily

e Arab Gas Pipeline (AGP), connecting Egypt
to Jordan, Syria and Lebanon

e East Mediterranean Gas (EMG) pipeline,
connecting Israel to Egypt

e Greenstream, connecting Libya to Italy

e ROMPCO,
South Africa

connecting Mozambique to

e West African Gas Pipeline (WAGP), connect-
ing Nigeria to Benin, Togo and Ghana

e African Renaissance Pipeline Project (ARP),
connecting northern Mozambique to South
Africa (under consideration).

e Ghana-Cote d’lvoire Gas Pipeline, connect-
ing Ghana and Céte d’lvoire (under consid-
eration).

e GALSI, connecting Algeria to Sardinia and
further northern Italy (under consideration)

e Trans-Saharan Gas Pipeline (TSGP), con-
necting Nigeria to Algeria, via Niger, before
connecting to existing European gas supply
pipelines (under consideration).

Existing pipeline infrastructure is primarily
concentrated in Northern Africa, with very few
or no trans-border pipelines serving Central,
Western, Eastern, and Southern Africa.

In terms of global adoption, gas-to-liquids ap-
plications are not well established, however,
Africa is home to two plants, both of which
are located in South Africa (PetroSA's GTL and
Sasol’s converted CTL plant).

Downstream Sector

More information is provided in Section 4.2.1
regarding natural gas’ role in the African mar-
ket.

3.3

Africa continues to promote gas as a key fuel
to meet its growing baseload power genera-
tion (e.g. Nigeria), substitute oil products (e.g.
South Africa), encourage industrial develop-
ment (e.g. Algeria, Egypt), monetize associated
and flared gas (e.g. Nigeria), and replace coal
(e.g. South Africa). Several countries, including
Mozambique, Tanzania, Mauritania, and Sene-
gal, are actively marketing the use of natural
gas to capitalize on recent discoveries.

Despite  gas-supporting policies, several
challenges may hinder the development of
natural gas in Africa. The restraints include lack
of infrastructure, restrictions on funding gas
projects and infrastructures imposed by some
banks and financial institutions, the lack of ca-
pabilities and technology, political and regula-
tory barriers affecting attractiveness in various
countries and the volatility of international gas
prices that inhibit investments.

In order to address these challenges, several
regional initiatives have been launched. The
SADC Regional Gas Master Plan, backed by the
Development Bank of Southern Africa (DBSA),
aims to promote and integrate natural gas
into the regional energy mix and to increase
universal access to energy as well as indus-
trial development by guiding the exploitation
of the region’s vast natural gas resources
(SADC). Due to growing international pressure
to abandon oil and gas development projects,
the African Energy Chamber is calling on Afri-
can states and the private sector to establish
energy banks (African Energy Chamber, 2022).
By signing government-to-government LNG
sale and purchase agreements and terminal
use agreements as a basis for LNG exchange,
LNG2Africa facilitates an intra-African LNG
industry, which enables power and industrial
development (LNG2Africa, 2022).

Trade

Africa has made significant progress in recent
decades in raising living standards and re-
ducing poverty, but increased trade can boost
productivity and job creation, thereby reducing
poverty even further.

By pivoting from an extractive exportation
structure with oil and gas, the continent can
ensure more sustainable and inclusive trade
that is not dependent on fluctuations in global
commodity prices.

African Continental Free Trade Area (AfCFTA)
and more favourable intra-regional trading
terms will enable the continent to consolidate
its position in the oil and gas sector.
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3.3.1.1 Crude Oil

Regional trade information on African crude oil
and refined petroleum products is provided in
Figure 14. Two of the world’s leading oil pro-
ducers are located on the continent: Nigeria in
Western Africa and Angola in Southern Africa.
Africa’s crude oil exports are primarily directed
to Europe, Asia and America.

The majority of refined petroleum products
are exported from North African countries, al-
though refined petroleum products are import-
ed in large quantities throughout all regions of
Africa.

3.3.1.2 Natural Gas

Regional trade information on African natural
gas is provided in Figure 15.

It is estimated that Africa exported nearly 3
360 bcf of natural gas in 2020, dominated by
Algeria and Nigeria (Statista, 2021). Approxi-
mately 60% of the total natural gas exported
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from Africa is shipped to Europe (35% as LNG
and 27% via pipeline). Asia Pacific represented
another leading destination of African natural
gas exports, making up 23% of the export
trade. At present, a portion of the gas exported
from Nigeria and Mozambique is destined for
African markets.

In 2020, nearly 335 bcf of natural gas were
imported into Africa (Statista, 2021). Africa’s
natural gas imports (from international and
domestic suppliers) in 2020 were primarily
directed to Tunisia, followed by South Africa.
Nigeria and Mozambique currently partake in
intra-Africa gas export trade.

Regional Economic Communities

Through regional integration, African countries
have the opportunity to exploit regional value
chains and expand their markets, which would
otherwise be small and fragmented. In turn,
regional value chains are important anchors for
industrialization and broader economic trans-
formation. Recently discovered oil and gas
deposits in several African countries provide
a great opportunity for African economies to
undergo a rapid industrialization process.

1796




Africa’s current integration landscape contains
an array of Regional Economic Communities
(RECs). Eight RECs are recognised as the
building blocks of the African Union, namely
the Arab Maghreb Union (AMU), the Com-
mon Market for Eastern and Southern Africa
(COMESA), the Community of Sahel-Saharan
States (CEN-SAD), the East African Community
(EAC), the Economic Community of Central
African States (ECCAS), the Economic Com-
munity of West African States (ECOWAS), the
Intergovernmental Authority on Development
(IGAD), and the Southern Africa Development
Community (SADC).
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There is a general tendency for member states
to belong to more than one regional economic
community for either historical, political, or
economic considerations. Figure 16 illustrates
the various combinations of overlapping mem-
berships in the RECs across the continent.

African Continental Free Trade Agreement

AfCFTA provides a unique opportunity for
African countries to integrate competitively
into the global economy, reduce poverty, and
promote inclusion. Growing intracontinental
oil and gas trade will provide countries with a
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greater degree of autonomy over their inter-
national trade agreements, which have often
been detrimental to African countries.

AfCFTA has the potential to provide solutions
to regional challenges through the creation of
regional economies of scale.

In the oil and gas industry, the AfCFTA is ex-
pected to trigger substantial investment from
countries overseas, such as the United States
and other European countries, mainly because
it provides investors with a larger market with
lower risk. AfCFTA expands the market by pro-
viding a single market with fewer cross-border
barriers, which allows investors to undertake
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Figure 17 AfCFTA ratification status (3 May 2022)

larger revenue projects on a regional rather
than national scale. By taking advantage of
economies of scale offered by the AfCFTA to
develop regional solutions, the market for
exports could grow considerably. Among
other things, the AfCFTA provides a protocol
for the reasonable resolution of investor-state
disputes, which should make investments with
African countries less risky for investors as
well as African countries.

An overview of the ratification status of the
AfCFTA Agreement is provided in Figure 17
(Tralac, 2022). 43 of the 54 signatories to the
AfCFTA have deposited their instruments of
ratification.
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Energy Outlook

Recent oil and gas discoveries, as well as reg-
ulatory changes and rapidly expanding con-
sumer markets across the continent, present
significant opportunities. In everyday modern
society, oil and gas products and services pro-
vide fuel for industry, heat and electricity, as
well as transport fuel. Plastics, medical equip-
ment, clothing, and personal care products are
also manufactured using refined oils.

Leading international institutions such as the
International Energy Agency (IEA) and British
Petroleum (BP) use a scenario-based approach
to develop an energy outlook. The majority of
the scenarios that are currently being analysed
in the global dialogue regarding the energy
outlook focus on clean and green energy.

In the context of this study, two energy outlook
scenarios were examined, Business-as-Usual
(BaU) and Net-Zero Emissions (NZE). This
study assumes BaU for Africa as a basis for
both energy outlook scenarios, only consider-
ing the impact of decarbonization in a global
context for the NZE scenario. BaU, in line with
the AU common position on energy access and
transition, presents a development pathway
for the African oil and gas sector that would
most benefit the continent and its people.

Africa as Part of the Global Market

African oil and gas reserves and potential pro-
duction capabilities enable Africa to be a net oil
and gas exporter.

When the global demand for oil and natural gas
is not met by current production, there is op-
portunity for increased African exports. By act-

ing on market opportunities and consequently
increasing oil and gas production, Africa, as a

120
100

80

Spot Crude Prices
(USD/bbl)
[=\}
[=]

40

20

2000 2002 2004 2006 2008

——Dubai —Brent

Figure 18 Historical prices: Crude oil

2010

——Nigerian Forcados

4.1

411

2012

——West Texas Intermediate

net exporter of crude oil and natural gas, can
contribute to alleviating the global deficit by
selling oil and gas on an international market.

Africa as an Isolated Market

Africa’s oil demand directly correlates with pe-
troleum products demand due to the need to
refine crude oil for consumption. In light of Af-
rica’s growing demand for petroleum products,
it is imperative that future supplies increase.
Increasing a country’s supply is only possible
if it has enough crude oil and refineries to pro-
cess the crude oil.

Natural gas resources are abundant on the
African continent. Besides being an important
source of liquid fuels such as propane, natural
gas is also an important component of many
industrial products, including fertilizers, plas-
tics, and pharmaceuticals. It is also used for
the manufacture of glass, cement, ceramics,
and many other products. Due to this flexibil-
ity, in addition to the abundance of natural gas
resources in Africa, the continent’s increasing
energy demand, and its commitment to uni-
versal access to electricity and cleaner energy,
the development of African gas has gained
increased attention.

Crude Oil

Price Development

Any future price forecasting for oil should take
into account the precipitous decline in oil and
gas investments, the challenges associated
with an accelerated energy transition, geo-
political events in the Middle East becoming
increasingly frequent, the normalization of
Libyan and Iranian oil production, and a possi-
ble breakdown of the OPEC agreement (GECF,
2022).

2014 2016 2018 2020




Crude Qi Demand

It is expected that the crude oil market will
stabilize over the medium-term, as stated by
GECEF in its Global Gas Outlook 2050 Synopsis
report, and that the price will follow the long-
term trend price of USD 60 per barrel beyond
2026, reflecting the Covid-19 effect and also
taking efficiency savings into consideration.
Assuming a Brent crude oil price of USD 60
per barrel for the long-term is consistent with
its historical average price over the last thirty
years from 1990 to 2019 (GECF, 2022).

Figure 18 illustrates the historical price of crude
oil.

Approach
For the purpose of estimating the overall Af-

rican supply opportunity over the short-, me-
dium-, and long-term, a cumulative approach

—pBal =—NZE

4.1.3 Global Supply: Reference Cases and

4.1.3.1

Baseline Data

In developing the global supply outlook
scenarios for crude oil, two scenarios have
been considered: one defined by OPEC in
the World Oil Outlook 2021 report (BaU) and
the other by the IEA in the Net Zero by 2050
report (NZE). Figure 19 illustrates the global
crude oil demand under both scenarios.

BaU Scenario

The BaU scenario predicts an international
market rebound by the year 2035, followed
by a plateau by 2045. Among the main rea-
sons for this trend are efficiency improve-
ments across all sectors of consumption
and the substitution of oil with gas and
renewable energy sources. It includes the
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Figure 19 Global outlook scenarios: Crude oil

has been employed that takes into account
both the supply opportunity to the international
market based on the projected global demand
(excluding Africa) and the supply opportunity
in an isolated African market (only Africa). It
is assumed that Africa’s crude oil reserves are
sufficient to meet continental demand and to
serve the international market, thereby maxi-
mizing revenue.
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significant penetration of electric vehicles
in the road transportation sector, ongoing
electrification in the residential and industrial
sectors, and the penetration of alternative fuels
in the marine and aviation sectors.

Figure 20 summarizes the anticipated oil de-
mand trends in key sectors at the global level.
There is virtually no growth in oil demand dur-
ing the mid- and long-term, pointing to a rela-
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Commercial, Agriculture

Growth in Electricity
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Demand in 2045

Figure 20 BaU: Oil demand growth per sector (million bpd)



tively long period of plateauing demand at the
global level, driven by both energy policies and
technological development, which will play an
increasingly important role in diversifying the
future energy mix.

4.1.3.2 NZE Scenario

In the NZE scenario, fossil fuel consumption is
greatly reduced. It is estimated that crude oil's
share of total energy supply will decline from
80% in 2020 to just over 20% in 2050. Even in
2050, the use of crude oil will not decrease
to zero: significant amounts will still be used
to manufacture non-energy goods, in plants
with Carbon Capture, Utilisation and Storage
(CCUS), and in the heavy industry and long dis-
tance transportation sectors where emissions
are difficult to reduce. By 2050, all remaining
emissions will be offset by Bioenergy with Car-
bon Capture and Storage (BECCS) and Direct
Air Capture with Carbon Capture and Storage
(DACCS).

During the short-term (2030), NZE predicts
that the energy intensity will decrease by 4%
on average each year due to a combination
of electrification, the pursuit of all energy and
material efficient options, behavioural changes
that reduce the demand for energy services,
and a significant shift away from traditional
bioenergy sources. Further electrification of
end-use sectors will help to reduce energy
intensity in the medium-term (2040), as well
as an increase in the production of alterna-
tive fuels (advanced biofuels, hydrogen, and
synthetic fuels). As the economy continues to
grow (three times larger) and the population
increases (nearly 3 billion more people), the
expected rate of decline in energy intensity will
slow to 2,7% per year in the medium- and long-
term (2050).

Crude Oil Demand
(millon bpd)

2020

2021

414

415

2023

sumed that Africa would continue to leverage
its existing export market share over the short-,
medium- and long-term.

Intra-Africa Supply: Reference Case and
Baseline Data

In developing the intra-Africa supply outlook
scenarios for crude oil, only one scenario, as
defined by OPEC in the World Oil Outlook 2021
report (BaU), was considered. BaU presents a
development pathway for the African oil and
gas sector that would be of the greatest benefit
to the continent and its people in line with the
AU’s common position on energy access and
transition. Figure 21 illustrates the African
continent’s crude oil demand under the BaU
scenario.

As shown in Figure 21, the demand for oil in
Africa is expected to grow from 3,7 million bpd
in 2020 to 4,4 million bpd by 2025, and to 74
million bpd by 2045. As a result, the share of oil
in Africa’s energy mix is expected to increase
from 22% in 2020 to 27% by 2045.

Long-term demand for oil will be bolstered by
population growth and economic activity, as
well as fuel switching from solid biomass to
oil-based products and an increase in the use
of diesel and fuel oil for power generation.

Based on the above, the following two energy
outlook scenarios for crude oil in Africa were
defined.

Demand Scenario 1

In Scenario 1, demand for crude oil at the
global and continental levels assumes BaU
conditions.

The global oil demand is ex-
pected to rise from 90,6 million
bpd in 2020 to 108,2 million
bpd in 2045, an increase of
17,6 million bpd. In order for
Africa to continue to benefit
from 4,2% of the global market
over the short-, medium-, and
long-term, it was assumed that
it would be able to service the
continental demand while tak-
ing advantage of these global
market opportunities.

Figure 22 illustrates Africa’s
total crude oil supply oppor
tunity under BaU conditions.

Global supply gradually in-
creases, but the demand shifts
from export to intra-continental trade during
this period, with global supply (as a portion of
the total supply opportunity) decreasing from
nearly 50% to 34% over time.

Figure 21 Continental outlook scenario: Crude oil

Further, Africa’s role in production and
export of oil was considered in the devel-
opment of the oil scenarios. In 2020 Africa’s
share of global oil production was 78%,
with the continent’s share of global oil
exports reported at 8,9%, primarily from
North Africa (2,4%) and West Africa (6,5%)
(Statista, 2021) (Statista, 2021). It was as-




4.1.6 Demand Scenario 2 14

4.2

The NZE pathway is as-
sumed to govern crude
oil demand on a global
level in Scenario 2, while

BaU conditions continue 2
to govern demand on a 3%
continental level. E‘*:é
5
From 2020 to 2050, =
global oil demand will &

decline by more than
4% per year on average,
falling from 90 million
bpd in 2020 to 72 million
bpd in 2030 and 24 mil-
lion bpd in 2050. In order
for Africa to continue to
benefit from 4,2% of
the global market over
the short-, medium-, and long-term, it was
assumed that it would be able to service the
continental demand while taking advantage of
these global market opportunities.

2
~

Figure 23 illustrates Africa’s total crude oil sup-
ply opportunities under global NZE conditions,
assuming continental demand follows the BaU
pathway. In the long term, the global supply
opportunity (as a portion of the total supply
opportunity) has decreased significantly from
nearly 50% to 75%. Consequently, there is
a greater emphasis placed on developing
well-functioning infrastructure within Africa,
including storage and distribution infrastruc-
ture, to meet the domestic demand for trans-
port fuels and LPG.

Major African Oil Projects

There are several major African oil projects set
to come online in the short-term as illustrated
in Figure 24 (Johnson, 2022)

Natural Gas

Stakeholders and pol-
icymakers have been
debating the role that
natural gas can play in
the world’s energy fu-
ture as climate change
and greenhouse gas re-
ductions have become
a central topic in global
energy dialogues. As
part of a just transition,
Africa requires gas, and
when global environ-
mentalists call for an
immediate end to fossil
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Figure 22 BaU scenario: Crude oil supply opportunity

fuel utilization, developing countries in Africa
will suffer economically and socially.

The United States, China, and large parts of
Asia and Europe all recognise gas as an impor-
tant component of their energy futures. Shut-
ting out gas consumption for African countries
just because they are late adopters with limited
financing, is politically risky and ethically unac-
ceptable.

Despite being driven by the desire to acceler
ate global transition to cleaner energy, a ban
on new pipelines, gas-fired power plants,
or gas-consuming industries in Africa isn’t
sound environmental and socio-economic pol-
icy either. Financially restricting all fossil fuels
would result in slowed poverty reduction, high
energy prices for the most vulnerable, and sup-
pression of incomes and job creation.

Current Role of Gas in Africa

There are a number of sectors in Africa that
consume natural gas, including industry, trans-
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Figure 23 NZE scenario: Crude oil supply opportunity
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4.2.2

port, power, agriculture, commercial and resi-
dential, as shown in Figure 25 (AFREC, 2018/9).
The majority of natural gas consumed in Africa
is however used for power generation purpos-
es despite its various applications.

An appreciable level of the continent’s total
power supply comes from natural gas (29,7%),
even though there are regional disparities, par-
ticularly in Eastern and Southern Africa, where
there is limited integration of gas in the energy
mix (BP, 2021).

In Africa, natural gas is mostly integrated in
the energy system through 15 countries, all of
which have some level of natural-gas produc-
tion activity that enables the use of gas in en-
ergy. The use of gas in non-producing African
countries’ energy mix is minimal to non-exist-
ent, despite the increasing international and
regional supplies at lower prices, improved
technology for delivering gas and the global
supply chain.

Future Role of Gas in Africa

Africa has seen sizeable discoveries of natural
gas reserves across the continent, notably in
Egypt, Mauritania, Senegal, Tanzania, South
Africa and Mozambique, potentially supple-
menting the existing supply in Algeria, Benin,
Cameroon, Republic of Congo, Céte d’lvoire,
Gabon, Ghana, Libya, Morocco, Nigeria and
Tunisia.

Natural gas is a resource that has a significant
role to play in bringing about socio-economic
development and mitigating climate change
through its ability to reduce greenhouse gas
emissions when substituting coal, oil and bio-
mass.

Solar, wind, and hydro energy, with natural
gas playing a stabilising role, are expected to
drive the future direction of the African energy
sector.

Renewable energy technologies have reaped
significant benefits in terms of innovation and
cost reduction, but investment is still necessary
for sustainable energy supply in Africa to cover
both generation and sector reforms as well as
grid and utility expansion and strengthening.

Africa will need to double its capacity for ener-
gy production by 2030 and fivefold it by 2050
to meet its Sustainable Development Goals
(PWC, 2021). In the absence of addressing the
energy demand-supply gap, Africa’s standard
of living will deteriorate, and economic growth
will be stunted. The country’s ambitious social
and economic goals can only be met by ac-
celerating progress on expanding the energy
infrastructure, aided by the rapid uptake of
natural gas.

Gas is proven for a range of applications, in-
cluding power generation (a flexible source
to manage long-duration intermittent power,
which battery storage cannot provide current-

Households [21%]

Non-energy
use [7%]

Commercial
and Public
Services

Industry [13%] [3%]



ly), synfuels (phase-out of carbon-intensive
coal and oil feedstock for liquid fuel produc-
tion), industry (phase-out of higher emitting
coal and diesel for industrial heat generation
and other processes) and transport (phase-out
of diesel and petrol).

A gas ban would also hinder African coun-
tries as they try to adapt to the major impacts
of climate change like droughts, floods and
rising temperatures. As an energy-intensive
adaptation technology, gas excels in steel and
concrete for resilient infrastructure, desalina-
tion for increased freshwater supply, as well as
refrigeration and air conditioning.

The energy sector of Africa is critical to the
continent’s economic future, but it has yet to
meet the demands of its people and business-
es when it comes to reliable energy supply. It
is estimated that only 58% of the continent’s
population has access to electricity, with more
than 600 million people living in energy pov-
erty. North Africa has reached an acceptable
electricity access rate, reported at 98% accord-
ing to World Bank 2020 data, with the lowest
access rate (30%) reported for Central Africa,
followed by West Africa (47%), Southern Africa
(51%) and East Africa (53%), as depicted in Fig-
ure 26 (IEA, 2019). A sustainable energy transi-
tion for Africa should focus on expanding the
generation of power with the cleanest source
of energy available locally, which is usually
natural gas.

Gas is an ideal baseload fuel that complements
the rapid uptake of renewables. Without bat-
tery storage, renewables are inherently inter-
mittent and natural gas provides a low cost,
low emitting source over a long duration. Un-
like coal, hydro, nuclear or geothermal power,
gas-fired power can remain financially viable
even when wind and solar are meeting power
demand most of the time. The low-fixed-cost/
high-variable-cost nature of gas-fired power
enables it to balance re-

newable sources with the - - 90%

local weather. Emerging

technologies for CCS 70% - 90%

might also allow gas-fired

power plants to operate [ so%-70%

with a low or zero carbon

footprint. According to B o -5
Rystad Energy’s analysis,

depicted in Figure 27, Afri- . A e

ca’s potential CO2 storage

capacity in depleted oil W oo

and gas fields, and saline
aquifers is approximately
445 gigatonnes (SNAM,
IGU, & Rystad Energy,
2022).

Unknown

The exposure to air
pollution resulting from
the combustion of coal,
kerosene or traditional

biomass for cooking,  Figure 26 Electricity Access Status

is damaging to human

health and the World Health Organization esti-
mates that indoor air pollution leads to approx-
imately 4 million premature deaths each year. A
stagnant access rate combined with rapid pop-
ulation growth have led to a rise in the number
of people without access to clean cooking, as
depicted in Figure 28 (United Nations, 2021).
There are approximately 970 million people
living in Africa who do not have access to clean
cooking fuels and technologies (IEA, 2022). In-
troducing gas for cooking (piped gas in urban
areas and LPG in rural areas) could significant-
ly reduce indoor air pollution, contributing to
a reduction in premature deaths in Africa, and
improve quality of life for the most vulnerable.

Fertilizer production is one of the most signi-
ficant industrial applications of natural gas as
a feedstock. According to the United Nations’
2019 State of Food Security and Nutrition in
the World, hunger is on the rise in almost all
African subregions, making the continent the
region with the highest prevalence of under-
nourishment, at nearly 20%. Africa is still una-
ble to feed itself, and agricultural productivity
must be improved urgently. Fertilizer is one of
the most important inputs in agriculture, yet its
use (reported to be 15 kilograms per hectare
in 2017) continues to fall below the 2006 Abuja
Declaration objective of at least 50 kilograms
of nutrient-dense fertilizer per hectare of arable
land (African Development Bank Group, 2020).
The following countries have natural gas de-
posits that can be used to produce fertilizers:
Algeria, Angola, the Democratic Republic of
the Congo, Egypt, Equatorial Guinea, Gabon,
Ethiopia, Madagascar, Mozambique, Namibia,
Nigeria, Tanzania, and Tunisia (African Union,
2019).

Among the largest contributors to anthropo-
genic greenhouse gas emissions is the trans-
portation sector. A low-carbon transportation
future relies heavily on natural gas, which
offers a variety of advantages, including clean
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combustion, a low carbon dioxide [ 10
emission level, technology maturity,

availability, and a competitive fuel W ro-oeon
cost. A wide range of applications can B oo -rasw
be supported by compressed natural

gas (CNG) and liquefied natural gas [l z%-s0%
(LNG), including small city vehicles,

long-haul trucks and ships. Several B ooz
African countries use natural gas in @ unmown

the transportation sector, including Al-
geria, Cote d’lvoire, Egypt, Equatorial
Guinea, and South Africa, with interest
growing from other countries such
as Nigeria, Kenya, Mozambique, and
Mauritania.

Price Development

A combination of a post-Covid re-
bound in LNG demand, low storage
utilization in Europe, a tight LNG ship-
ping market and a cold winter in 2020-
2021 caused a strong recovery in demand and,
as a consequence, in prices across the globe
in 2021.

It is expected that gas prices will remain struc-
turally high. Volatility will continue due to LNG
investment cycles, but the increasing globaliza-
tion of trade will help to maintain competitive
inter-regional prices. Europe will remain the
balancing market for LNG despite the challeng-
es of energy transition and decarbonization. It
is anticipated that the natural gas market will
remain largely geographically segmented over
the outlook period.

Henry Hub (HH) prices in real terms are cur-
rently estimated to reach USD 3,5/MMBtu in
2030, USD 3,9/MMBtu in 2040, and USD 4,7/
MMBtu in 2050, as stated by GECF in its Global
Gas Outlook 2050 Synopsis report.

It is anticipated that regional gas markets,
which are currently less connected, will be-
come more integrated post-2035, due to the
rapid development of LNG capacity, as well as
the development of transportation and trading
networks, including large-scale export pipeline
projects, that will stimulate market integration.
It is expected that until at least 2035, the Amer-
ican and European markets, as well as Asian
and Latin American markets, will remain the
most liquid natural gas markets, whereas after

Figure 29 Historical prices: Natural gas
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Figure 28 Access to clean cooking systems

that date it is predicted that a global gas market
will begin to emerge, with regional differences
being less pronounced.

Figure 29 illustrates the historical price of nat-
ural gas.

Approach

For the purpose of estimating the overall Af-
rican supply opportunity over the short-, me-
dium-, and long-term, a cumulative approach
has been employed that takes into account
both the supply opportunity to the international
market based on the projected global demand
(excluding Africa) and the supply opportunity
in an isolated African market (only Africa). It is
assumed that Africa’s natural gas reserves are
sufficient to meet continental demand and to
serve the international market, thereby maxi-
mizing revenue.

Global Supply: Reference Cases and
Baseline Data

In developing the global supply outlook sce-
narios for natural gas, two scenarios have
been considered: one defined by OPEC in the
World Oil Outlook 2021 report (BaU) and the
other by the IEA in the Net Zero by 2050 report
(NZE). Figure 30 illustrates the global natural
gas demand under both scenarios.




200 000 4.25.2 NZE Scenario

120000 It is estimated that the amount of
o 10000 natural gas used will drop to 130
§ 140000 610 bcef in 2030, and 61 775 bcf in
=) .
g 120000 2050 - an annual average decline of
2 S 100 000 just under 3% from 2020 to 2050. A
0L 60% decline in natural gas traded as
’_5" o0 LNG and a 65% decline in pipeline
g 60 000 trade is expected between 2020 and
40 000 2050.This decline is primarily due to
20 000 the phase out of natural gas in the
" electricity sector.
2025 2030 2035 2040 2050

Bal ——NZE

Figure 30 Global outlook scenarios: Natural gas

Detailed information regarding key market
drivers associated with these scenarios is pro-
vided below.

4.25.1 BaU Scenario

In the BaU scenario, it is expected that natural
gas will continue to grow in the medium- to
long-term as economies expand and energy
consumption increases. A significant portion
of this is due to the increasing use of gas both
in power generation and in industry (including
non-energy uses).

Policy support and accessibility in some re-
gions will contribute to the sustained growth
of natural gas, as well as expanding infrastruc-
ture and market mechanisms that favour gas
over coal. From 2020 to 2045, gas is expected
to experience the second largest growth, fol-
lowing renewable energy. In light of the rising
penetration of renewable energy and efforts to
improve energy efficiency, growth is expected
to decelerate throughout the outlook period.

MNatural Gas Demand
(bcf)

10 400
8 300

2030 2040

Figure 31 Continental outlook scenario: Natural gas

Further, Africa’s role in production

and export of natural gas was con-

sidered in the development of the

scenarios. In 2020 Africa’s share of
global natural gas production was 4%, with the
continent’s share of global natural gas exports
reported at 6%. It was assumed that Africa
would continue to leverage its existing export
market share over the short-, medium- and
long-term.

Intra-Africa Supply: Reference Case and
Baseline Data

In developing the intra-Africa supply outlook
scenario for natural gas, only one scenario,
as defined by GECF in the Global Gas Outlook
2050 Synopsis report (BaU), was considered.
BaU presents a development pathway for the
African oil and gas sector that would be of the
greatest benefit to the continent and its people
in line with the AU’s common position on en-
ergy access and transition. Figure 31illustrates
the African continent’s natural gas demand
under the BaU scenario. Numbers presented
have been rounded.

It has been predicted that by 2050,
the African continent will have the
highest growth rate in natural gas
demand among all regions, which
will rise by 155% to nearly 14 000
bef (GECF, 2022).

Rich gas reserves and a positive
outlook for indigenous production
offer significant opportunities for
increased domestic consumption.
There is a possibility that infra-
structure expansion could pose
a barrier, but many countries are
planning pipeline construction and
network developments in order to
stimulate local consumption. Rapid
economic growth and a growing
urban population, coupled with an
unprecedented increase in electrici-
ty demand, will be the main drivers
of this growth.

Based on the above, the following two energy
outlook scenarios for natural gas in Africa were
defined.



4.2.7 Demand Scenario 1

In Scenario 1, demand for natural gas at the
global and continental levels assumes BaU
conditions.

The assumption was that Africa would be able
to service the continental demand while taking
advantage of these global market opportuni-
ties in order to maximize revenue collection
over the short, medium, and long term.
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Figure 32 illustrates Africa’s total natural gas
supply opportunity under BaU conditions.
Global supply gradually increases, but the
demand shifts from export to intra-continental
trade during this period, with global supply
(as a portion of the total supply opportunity)
decreasing from around 30% to just over 18%
over time.
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Figure 32 BaU scenario: Natural gas supply opportunity

4.2.8 Demand Scenario 2

The NZE pathway is assumed to govern natu-
ral gas demand on a global level in Scenario
2, while BaU conditions continue to govern
demand on a continental level.

The assumption was that Africa would be able
to service the continental demand while taking
advantage of these global market opportuni-
ties in order to maximize revenue collection
over the short, medium, and long term.
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Figure 33 illustrates Africa’s total natural gas
supply opportunities under global NZE condi-
tions, assuming continental demand follows
the BaU pathway. In the long term, the global
supply opportunity (as a portion of the total
supply opportunity) has decreased significant-
ly from around 30% to just over 6%, indicating
the need for intra-continental trade to be ex-
pedited.
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Figure 33 NZE scenario: Natural gas supply opportunity




4.2.9 Major African Natural Gas Projects
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There are several major African natural gas
projects set to come online in the short-term
as illustrated in Figure 34 (Johnson, 2022) (Up-
stream Energy Explored, 2022)

Socio-Economic Impact of Oil and
Gas Developments

There is a natural expectation that the discov-
ery and development of oil and gas resources
in a country will translate into economic growth
and upliftment of the population, through the
attraction of foreign investment in these pro-
jects, development of associated infrastructure
and the generation of a revenue stream which
governments can use to support the develop-
ment of other sectors in the economy, with
resulting domestic growth and job creation.
This expectation would seem to be supported
by the observation of a positive relationship
between energy consumption and economic
activity (GDP growth), however the causal
nature of this relationship is uncertain (World
Bank Group, 2016).

History has shown that positive socio-econom-
ic development following oil and gas develop-
ments has seldom been realised, however, with
many examples, particularly in Africa, where
the exploitation of a country’s oil resources has
rather led to an increase in poverty, inequality
and corruption (Nanok & Onyango, 2017) (Karl,
2007).The failures observed are often associat-
ed with poor governance with limited capacity
in the public sector and ineffective institutions,
and a movement of labour and finance away
from other sectors of the economy to the oil
and gas sector.

The utilisation of revenue generated by oil
and gas developments and the investment
allocation decisions made by governments
are critical in the success of having a lasting
positive social and economic impact. One such
investment choice, for instance, is to create a
mechanism to save a portion of the revenue
for future generations — this may be difficult in
poor countries with short-term development
needs. Many poor, oil rich countries, for exam-
ple, subsidise their domestic consumption of
oil and gas products heavily, thereby depriving
other development priorities from investment.

Oil and gas developments do not generate a
large number of direct employment oppor-
tunities, except during the construction and
decommissioning phases (these jobs are
short-term) compared to other sectors in
the economy. The real opportunity lies in
the indirect jobs resulting from sectors in
the supply chain of oil and gas projects,
from economic activities downstream of
the oil and gas sector, and in sectors stim-

)

ulated by government’s investment allocations
(from oil and gas revenue). The magnitude and
effectiveness of this multiplier effect depends
on the development state and structure of the
domestic economy.

It is evident that the socio-economic impact
of oil and gas resource development will be
country specific, depending on a country's
state of development, economic structure and
strengths of government and institutions. Nev-
ertheless, a number of factors may play a role
in securing positive impacts:

e Corruption must be eliminated and pre-
vented through strict laws and regulations,
which must be enforced in a visible manner.

e The equitable, transparent, fair, and
stable sharing of resource rent be-
tween the government and private
investment, which is typically embodied in
license terms and production sharing con-
tracts.

e The ability to attract foreign investment
in oil exploration and development. The
poor countries do not have the resources
to undertake these projects alone, and
even those countries with a strong oil re-
venue stream may wish to invest their
money in other sectors of the economy
where the social return on investment may
be greater and the risks may be lower.
Having transparent, stable, and competitive
fiscal and regulatory conditions is essential
to attracting investment.

e Balance should be struck between exporting
oil and gas and using them domestically,
with exports serving as a revenue gene-
rator and domestic uses serving as a sti-
mulus for economic activity. Additionally,
oil and gas processing should be maxi-
mized at the domestic level.

e Achieving cost-equitable participation of
domestic workers and service providers in
oil and gas projects, and the development
of capacity and transfer of skills that follow.

e The involvement of nongovernmental
organizations can be helpful in pursuing
development outcomes when government
is weak or lacking capacity.

4.4 Oil and Gas Markets in Africa:

Implications of the Paris Agreement

As of May 2022, 53 African countries have
submitted a Nationally Determined Contri-
bution (NDC) and 12 African countries, that
represent over 40% of the continent’s total
CO2 emissions, have committed to reach net
zero emissions by around mid-century. If fully
implemented, African NDCs would reduce CO2
emissions by about 550 million tonnes by 2030,
which is approximately 40% of the continent’s
current emissions (IEA, 2022). In addition to
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varying in specificity and coverage, most of the
NDCs submitted by African countries are con-
ditional, notably on the availability of financial
resources (approximately USD 1 200 billion by
2030) (IEA, 2022).

As a result of these commitments, Africa’s
pathway for energy development would be
profoundly impacted. Several aspects would
be positive, including improved affordability
and availability of clean energy technologies,
increased demand for the region’s critical min-
eral resources and increased levels of climate
finance through international commitments, in
addition to averting the worst effects of climate
change. On the other hand, the impact on Afri-
ca would be notable for increasing uncertainty
about fossil fuel production prospects.

As new opportunities arise and as the global
energy context continues to change, energy
investment decisions over the next decade will
be increasingly influenced. The achievement of
Africa’s energy and climate goals requires the
doubling of energy investment in this decade,
with two thirds of the investment going to-
wards clean energy sources (IEA, 2022).

Governments and lenders have been under
increasing pressure to discontinue funding for
fossil fuel projects. Additionally, some major
banks, sovereign wealth funds, and multilateral
financing institutions have committed to cease
funding new fossil fuel developments. Never-
theless, certain regulations or commitments
provide exceptions for natural gas for transi-
tional purposes, such as the EU’s Green Taxon-
omy. Based on the current global investment
climate, Section 7.2 discusses considerations
for attracting increased investments within the
oil and gas sector.

4.5

It is important to understand that the energy
transition risk, also known as revenue risk,
refers to the risks that may impact revenue
through reduced prices or volume. There is a
great deal of asset-specificity associated with
the economic value at risk. This is due to the
varying risks associated with different geogra-
phies, costs, and revenue streams. In

Figure 35, the different risks are illustrated
schematically (Rystad Energy, 2022).

Oil and Gas Markets in Africa:
Impact of Russia-Ukraine Conflict

The Russia-Ukraine conflict increased the strain
on African economies already crippled by the
Covid-19 pandemic as prices for commodities,
food, and energy have been soaring since hos-
tilities erupted. These two back-to-back crises
with their cumulative detrimental effect, have
created even more urgency for continental
self-sufficiency through the utilization of Afri-
can oil and gas resources.

The Russia-Ukraine conflict has distorted global
financial and energy markets, causing oil prices
to soar above USD 100 per barrel, the highest
since 2014. Although Africa is not dependent
on Russian oil exports it is however confronted
with the steep increase in prices which has a
distressing impact on the affordability of elec-
tricity. As many African countries are depend-
ent on diesel generators, the increasing price
of petroleum products has a direct impact on
the affordability of power across the conti-
nent. The same impact is observed in the rise
of utility scale electricity generation powered
by natural gas. There is now, more than ever,
the proverbial burning platform to invigorate
African petroleum and gas production for do-

Energy Transition Risk

Revenue risk

The risk to future revenues as a result of demand lost due

to constraints on total emissions.

Volume risk Price risk
The risk of having
“stranded assets”

that carry no value in

a decarbonized
scenario.

The risk of realizing
lower prices than
what would have

been the casein a

BaU scenario.

Figure 35 Energy transition risk for the oil and gas industry

Cost risk

The risk of expenses that would otherwise not have
occurred in a BaU scenario.




mestic use to hedge against detrimental global
market developments and attain continental
self-sufficiency.

In terms of the natural gas market, the Rus-
sia-Ukraine conflict has called for the urgent
diversification of European natural gas supply.
Africa is now well-positioned to respond to the
supply gap created by the conflict. First and
foremost, Africa has an abundance of natural
gas resources, with countries such as Senegal,
Mauritania, Nigeria, Mozambique andTanzania
being able to take advantage of this oppor-
tunity. Additionally, Africa has the potential
to use its geographical proximity to Europe
to its advantage. For example, parts of North
Africa are very close to Europe, and even gas-
rich countries in the south already have some
connections via established maritime routes.
Lastly, some African countries have been deliv-
ering gas to Europe for years through pipelines
and LNG export terminals and have already
demonstrated their reliability as suppliers. To
fulfil this objective, investments in gas-export
infrastructure, such as additional LNG export
terminals or continental gas pipeline projects,
should be encouraged and actively pursued.

In the wake of the Russia-Ukraine conflict, the
European Union’s decision to include some

specific uses of natural gas and nuclear ener-
gy in its taxonomy of sustainable sources of
energy has created an opportunity for African
countries to gain international investment in
African gas projects. Therefore, despite the
global trend toward decarbonization, African
governments should continue to promote in-
vestment in oil and gas exploration to ensure
long-term energy security through the utiliza-
tion of their own resources whilst harnessing
the potential of renewables. This will require
access to financing in competition with other
potential sources of gas. Africa will also have to
address concerns related to political instability,
corruption and internal conflicts, and demon-
strate that investment in the development of its
resources and infrastructure will not result in
stranded investments in light of the transition
away from fossil fuels.

Furthermore, African countries should utilize
gas resources for industrialization and diver-
sification of their own economies. The current
soaring prices of fertilizers brought on by the
Russia-Ukraine conflict underscore the impor-
tance of self-sufficiency in growing and fertiliz-
ing crops and securing a food basket for Africa.
Increasing the production of nitrogen fertilizer
by using African natural gas as a feedstock
should therefore be a priority for the continent.
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5.1

Development Roadmap

Based on the preceding analyses and lever-
aging market understanding, two alternative
scenarios (BaU and NZE) to expand the African
market for crude oil, petroleum products and
natural gas were explored.

The short-term period of interest for this study
is the period between now and 2030, the medi-
um-term period is 2031 to 2040, and the long-
term period is 2041 to 2050.

Objectives
The four pillars outlined in Figure 36 provide

a framework for the development pathways
discussed below.

Investment

5.2

Oil and Gas Roadmap

Based on the energy outlook scenarios dis-
cussed in Section 4, the oil and gas roadmaps
discussed in this section provide potential
development options to achieve the desired
outcome. These options should be read as
directional, noting that the potential technical
and commercial viability in each case, and each
country’s developmental circumstances and
requirements are not included here.

The data presented in this section pertains only
to the focus countries selected for this study,
based on the data for the year 2020.

Attracting investment throughout the oil and gas business chain,
with a specific focus on advancing exploration and production
activities and increasing value-added processing (beneficiation).

Trade

Improving intra-continental and inter-continental trade of crude
oil, natural gas and associated products.

Infrastructure

Improving transportation and distribution infrastructure across
the continent, to aid development of the African oil and gas
consumer market.

Energy Access

Attracting investment and improving access to energy, prod-
ucts, and services provided by the oil and gas sector to enable
sustainable lifestyles that will lift millions out of poverty.

Figure 36 The four pillars of the development pathway




5.2.1

Crude Oil and Petroleum Products

Crude oil cannot be consumed in its natural
state by end users and needs to be refined
into petroleum products. Therefore, crude oil
and petroleum products must be viewed as an
integrated value chain, leading to an integrated
development strategy.

5.2.1.1 Current Situation

Africa’s oil reserves per region, as well as the
distribution of reserves amongst the selected
producing countries, are illustrated in Figure
37, with current production rates summarised
in Figure 38. Countries that aren’t featured in
Figure 37 and Figure 38, but have been includ-
ed as part of this study, are either those that do
not have oil reserves or those that do have oil
reserves but did not produce in 2020. Tanzania,
Mozambique, and South Africa do not have
oil reserves, while Mauritania, Senegal, and
Uganda have reserves but do not produce.

Crude Oil Reserves per Region

Figure 37 clearly indicates that there are certain
countries that dominate regional oil reserves,
such as Libya in the north, Nigeria in the west,
and Angola in the south. If any of these coun-
tries face a situation in which their reserves
cannot be exploited, it could be problematic for
the region and other countries depending on
them (both domestic and international).

The reserve-to-production ratios, presented
in Figure 39, provide an estimate of the num-
ber of years that operational crude oil fields
will continue to be productive based on 2020
production rates. Focus countries which do
not have crude oil reserves (such as Tanzania,
Mozambique and South Africa) and those that
were not producing in 2020 (such as Maurita-
nia, Uganda and Senegal) have been omitted
from Figure 39.

As shown in Figure 39, crude oil reserves,
based on the number of production years es-
timated, are not only sufficient for long-term
supply of crude oil, but are also capable of
supporting increased production rates to meet
the needs of a larger market.
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Figure 37 Regional crude oil reserves and weighted breakdown of producing countries per region
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Figure 38 Regional crude oil production and weighted breakdown of producing countries per region
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5.2.1.2 Short-, Medium- and Long-Term
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Based on current production rates (illustrated
in Figure 38), and assuming no increase in
reserves beyond the 2020 numbers, Figure 40
illustrates the anticipated decline in crude oil
reserves over the outlook period. Details per
period are provided in Appendix C.

Based upon the current condition of existing
crude oil fields, Southern Africa’s producing oil
fields are expected to deplete in the medium
term, and Central Africa’s oil fields will deplete
gradually over the longer term.
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Figure 40 Regional reserve outlook: Crude oil
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5.2.1.3 Development Roadmap:

Scenario 1 (BaU)

Based on the preceding analyses and lever-
aging market understanding, a scenario to
expand the African market for crude oil (and
petroleum products), under BaU conditions,
were explored.

Table 3 provides short-, medium- and long-
term development options for consideration
to expand the African market for crude oil (and
petroleum products).

2040




Table 3 Crude oil development roadmap: Scenario 1 (BaU)

Overview

Short-term e The total market demand is predicted to reach 106,6 million bpd in 2030.

(current — 2030) e The total oil supply opportunity for Africa on a continental and global level is

expected to reach 9,42 million bpd in 2030.

e Each region is projected to have sufficient oil reserves, with Northern and
Western Africa holding more than 82% of the continent's reserves.

e Libya will remain the dominant country in Northern Africa, and Nigeria in
Western Africa.

e A country's ability to support the global oil demand depends on the size of its
reserves and its infrastructure. Countries with ample reserves, existing oil
production facilities and export terminals, should be encouraged to expand
facilities based on available spare capacity and expansion potential.

Medium-term e The total market demand is expected to be 108,1 million bpd in 2040.

(2031 - 2040) e The total oil supply opportunity for Africa on a continental and global level is

expected to reach 10,92 million bpd in 2040.

e The following countries’ oil reserves are anticipated to be depleted in the
medium-term: Egypt in Northern Africa, Angola in Southern Africa, Ghana in
Western Africa, and Equatorial Guinea in Central Africa.

e Countries with reserves that are expected to deplete in the long-term, should
shift focus from increasing production to exploration and development of new
reserves in the medium-term. These countries include Gabon, Republic of
Congo and Algeria.

Long-term e The total market demand is expected to remain constant at 108,1 million bpd
(2041 - 2050) in 2050.

e The total oil supply opportunity for Africa on a continental and global level is
expected to be 12,43 million bpd in 2050.

e Gabon and Republic of Congo in Central Africa and Algeria in Northern Africa
are expected to deplete their oil reserves in the long-term based on current
production rates.

Investment

e Attract investment for exploration in regions where a single country dominates

reserves and production, such as Northern, Southern and Western Africa, by

(current — 2030) promoting exploration in countries such as Mauritania, Egypt, Ghana,
Senegal, South Africa, Mozambique and Namibia.

Short-term

e Promote investment in oil field development and associated production
facilities in countries that possess oil reserves but do not produce, such as
Mauritania, Uganda and Senegal.

e Since the exploration process takes time, oil exploration should begin before

the country or region's reserves have been depleted. Countries with oil
reserves expected to deplete in the medium-term (such as Egypt, Angola,
Ghana and Equatorial Guinea) should be encouraged to shift focus from




Medium-term
(2031 - 2040)

Long-term
(2041 - 2050)

Trade

Short-term
(current — 2030)

increasing production to exploration and development of new reserves in the
short-term.

Investment in new trans-continental pipeline projects, such as LAPSSET,
EACOP, AZOP and Niger-Chad pipelines, should be encouraged.

The depletion of Angola's reserves creates substantial risk to Southern Africa,
as it is the only producing country in the region. Therefore, promoting
exploration and development of oil fields in selected Southern African
countries should be encouraged if no investments were made in the short-
term.

Countries with sufficient oil reserves should be encouraged to increase
production, such as Libya in Northern Africa, Sudan and South Sudan in
Eastern Africa and Nigeria in Western Africa.

Since exploration takes time, oil exploration should commence before the
country or region's reserves run out. Countries with oil reserves expected to
deplete in the longer-term (such as Algeria, Gabon, Chad, and Republic of
Congo) should be encouraged to invest in additional oil exploration in the
medium-term.

If no investments were made in the previous period, oil exploration in the
Central African region should be encouraged due to the region's anticipated
dwindling supply.

Those countries whose oil reserves have depleted in the short- or medium-
term should continue exploring for new oil fields.

Increasing production and value addition infrastructure, storage and
transmission infrastructure (domestic and international) are essential.

In order to facilitate trade, existing trans-border pipelines, such as SUMED,
Tazama, Chad-Cameroon and Petrodar, should be fully utilized.

In order to facilitate inter- and intra-regional trade between countries,
countries in close proximity should be encouraged to evaluate and possibly
consolidate economic groups on a regional and continental level. This will
avoid the need for each country to increase production of crude oil or
petroleum products, instead focusing on achieving regional self-sufficiency.

It will be possible to conduct effective trade between all African countries if
they are unified into a consolidated economic community (such as AfCFTA).

Countries with existing export terminals could be presented with the
opportunity to expand export terminals, such as Algeria, Egypt and Libya in
Northern Africa; Sudan in Eastern Africa; Angola in Southern Africa; Ghana
and Nigeria in Western Africa; and Chad, Republic of Congo, Equatorial
Guinea and Gabon in Central Africa.

Countries that are best positioned for global export should be selected based
on their available reserves and production capacity, existing infrastructure and
geographic location. Geographic location plays an important role in exporting
to the global market due to ease of transportation and associated costs.




Medium-term
(2031 — 2040)

Long-term
(2041 — 2050)

Algeria and Libya both possess abundant oil reserves and are coastal nations,
making them ideal exporting countries. Oil exports from these countries are
ideally suited for destinations in Europe, Asia and the Middle East. In light of
the fact that these countries are neighbours, it might make sense only to
expand the export terminal in one of consider the development of a shared
export terminal.

Nigeria offers abundant reserves in addition to an ideal location to export to
the United States and South America. It should be recommended that Nigeria
increase its oil production and expands its export terminal.

Chad (via the Chad-Cameroon pipeline), Republic of Congo and Gabon are
among the Central African oil exporting countries, ideally positioned to
promote increased exports.

As a coastal country, Sudan has easy access to the global market, especially
markets to the east of Africa, which enables the country to increase oll
production and expand export terminals.

The global market supply has reached its plateau during this period and focus
shifts from the international market to the domestic market.

It is essential to establish and maintain intra-regional trade between Nigeria
and other countries in Western Africa.

Libya still has a large amount of oil reserves in the near future, and it should
be encouraged to increase its production and export to surrounding countries
in need, such as Egypt.

Development of intra-continental trade should be encouraged to enable
countries with abundant reserves to assist countries projected to fall into
deficits in the long-term.

The establishment of trade between Chad, South Sudan and coastal
countries such as Gabon should be encouraged since Chad and South Sudan
have sufficient oil reserves but are landlocked countries.

In the absence of new oil field developments, the reserves of several African
countries will be depleted in the longer-term, excluding Nigeria, Libya, South
Sudan, Sudan and Chad.

Nigeria, Libya, South Sudan, Sudan and Chad should be encouraged to
increase production to increase intra-continental trade volumes.

The global market supply starts to decline during this period and focus
increases on serving the domestic market.

In the absence of new oil field developments, the reserves of several African
countries will be depleted in the longer-term, excluding Nigeria, Libya, South
Sudan, Sudan and Chad.

Nigeria, Libya, South Sudan, Sudan and Chad should be encouraged to
increase production to increase intra-continental trade volumes.

It should be recommended that Libya, the country with the most oil reserves
in Africa, support Algeria by promoting oil trade between the two neighbouring
countries (Egypt and Algeria) in the longer-term.




Infrastructure

e Africa’s petroleum products demand is estimated to reach over 5 million bpd
Short-term in the short-term, exceeding the countries’ current refining capacity (1,42
(current — 2030) million bpd deficit).

e Furthermore, refining facilities in Africa are underutilized and in need of
refurbishment.

e Countries should be encouraged to invest in their underutilized refineries in
order to increase production capacity.

e Refurbishment of underutilised refining facilities will however not suffice to
meet the entire African demand. The construction of new refineries or the
expansion of existing refineries in countries that produce oil should therefore
also be encouraged.

e In order to meet 75% (1,07 million bpd) of the additional petroleum products
required in the short-term, all countries with underutilized refinery capacities
should be encouraged to refurbish refineries to fully utilize existing capacity.
These countries include Senegal, Gabon, Republic of Congo, Angola, Sudan,
Egypt, Algeria, Libya and Nigeria.

e 25% (0,35 million bpd) of the additional production needed in the short-term
should be supplied by countries with immediate access to oil reserves.

e One of the following options could be considered to provide the additional
0,35 million bpd refined petroleum market:’

Option 1:

Libya NI 140 300
Nigeria I {06 900
Algeria m—— 35 400
Angola I 22 600

South Sudan m=E 10 200

Egypt msm 9 000

Republic of Congo mE 8 400

Gabon mm 5 800
Sudan m 4 400

Chad m 4400
Senegal m 2 800
Ghana 1 2100

7 Option 1: Distributes th required refining capacity among the countries with the abilt to assist, based on each county’s reserve level
Option 2: Equally distributes the required refining capacty between the four countries with th largest reserves

Option3; capacity in an equal countries that have adequate reserves and existing refineries




Option 2:

Nigeria I, C2 000
Libya I G2 000
Angola I G5 000
Algeria I G2 000
bpd
Option 3:

Sudan I O 400

South Sudan I O 400

Senegal I O 400

Nigeria I O 400

Libya . O 400

Ghana I 70 400

Gabon I 0 400

Egypt m— 0 400

Republic of Congo I 0 400

Chad I 0 400

Angola I O 400

Algeria I O 400

=)
o

e Africa requires an additional production of 1,5 million bpd to meet the
domestic refined petroleum product demand in the medium-term, provided
the short-term demand was met.

Medium-term
(2031 - 2040)

e The construction of new refineries or the expansion of existing refineries
should be encouraged in countries with abundant oil reserves and established
associated infrastructure.

e The additional demand of 1,5 million bpd can be reached by pursuing one of
the following options:

Option 1:

Libya — (1 400

Nigeria
Algeria
Angola
South Sudan

Republic of Congo

Gabon
Sudan
Chad
Egypt
Ghana

I, 457 700
118 100
. 47 700
. 46 300
mm 28 600
m 20 100
| 18100
m 16 800
m 13700

1000

bpd



Option 2:
MNigeria I 275 000

I 75 000

I /5 000

I 75 000
bpd

Libya
Angola

Algena

Option 3:

It is not feasible to evenly increase production amongst all the identified countries
since this would deplete some reserves.

e Africa requires an additional production of 1,58 million bpd to meet the
domestic petroleum product demand in the long-term, provided short- and
medium-term demand were met.

Long-term
(2041 - 2050)

e The construction of new refineries or the expansion of existing refineries
should be encouraged in countries with abundant oil reserves and established
associated infrastructure.

e One of the following options could be considered:

Option 1:

Libya I, <78 100

Nigeria NG 526 500

Algeria | 55 800
South Sudan W 51 100

Sudan W 19 700

Republic of Congo 1 14 800
Chad 1 13100
Gabon 1 11000

bpd

Option 2:

South Sudan
Nigeria
Libya

Algeria

Option 3:

It is not feasible to evenly increase production amongst all 8 countries since this

I 205 000
I, 205 000
I 205 000

I, 2O - 000
bpd

would deplete some reserves.




Energy Access

e Access to modern energy is essential for the provision of clean water,

sanitation, and healthcare, and for the provision of reliable and efficient

(current — 2030) lighting, heating, cooking, mechanical power, transport and
telecommunication services.

Short-term

e Refined crude oil products such as LPG, paraffin, diesel, heavy fuel oil and
gasoline can be used as energy sources to assist certain regions and
countries with power generation, transport, cooking, heating, and lighting.

e Sub-Saharan Africa should be prioritised, accounting for three-quarters of the
global energy access deficit.

e Sustained efforts to achieve and maintain universal energy access, prioritising

Medium-term Sub-Saharan Africa.

(2031 — 2040)

e Sustained efforts to achieve and maintain universal energy access, prioritising

Long-term Sub-Saharan Africa.

(2041 — 2050)

5.2.1.4 Development Roadmap: 5.2.1.5 Potential Barriers to Increasing Refining
Scenario 2 (NZE) Capacity

Based on the preceding analyses and lever-
aging market understanding, a scenario to
expand the African market for crude oil (and
petroleum products), under NZE conditions,
were explored.

According to the NZE pathway, the global
crude oil demand will decrease significantly in
the short-, medium-, and long-term, while Afri-
ca’s reliance on crude oil will continue, leading
to greater opportunities for intra-continental
trade.

Table 4 provides short-, medium- and long-
term development options for consideration
to expand the African market for crude oil (and
petroleum products).

Refining capacity is determined by the ener-
gy outlook. In order to achieve the required
refining capacity, African governments need
to identify and promote bankable projects for
investment. It should be noted, however, that
the development of OPEC quotas, ongoing
unrest, security issues, and the state of current
infrastructure could pose serious barriers to
the achievement of the desired and required
refining capacity. It is therefore necessary to
conduct a feasibility study to determine the
current capacity and utilization, as well as the
expansion potential and the need for upgrades
in the refinery industry in Africa.



Table 4 Crude oil development roadmap: Scenario 2 (NZE)

Overview

Short-term
(current — 2030)

Medium-term
(2031 — 2040)

Long-term
(2041 — 2050)

Investment

In 2030, the total market demand for the NZE scenario is estimated at 72
million bpd, compared to 106,6 million bpd for the BaU scenario.

The total oil supply opportunity for Africa on a continental and global level is
expected to reach 7,95 million bpd in 2030, with nearly 36% of the total supply
earmarked for global export.

A greater opportunity for intra-continental trade in Africa is resulting from the
NZE pathway being followed by the rest of the world. In 2030, there is a
potential supply opportunity of 5,12 million bpd for intra-continental trade.

In 2040, the total market demand for the NZE scenario is estimated at
50 million bpd, compared to 108,1 million bpd for the BaU scenario.

The total oil supply opportunity for Africa on a continental and global level is
expected to reach 8,46 million bpd in 2040, with nearly 22% of the total supply
earmarked for global export.

There is an increasing opportunity for intra-continental trade in Africa, with the
supply opportunity estimated at 6,62 million bpd for 2040.

In 2050, the total market demand for the NZE scenario is estimated at
24 million bpd, compared to 108,1 million bpd for the BaU scenario.

The total oil supply opportunity for Africa on a continental and global level is
expected to be 8,87 million bpd in 2050, with merely 7,5% of the total supply
earmarked for global export.

There is an increasing opportunity for intra-continental trade in Africa, with the
supply opportunity estimated at 8,2 million bpd for 2050.

Short-term
(current — 2030)

Medium-term
(2031 — 2040)

Long-term
(2041 — 2050)

Refer to Table 3. Recommendations made in the case of BaU can also be
applied to the case of NZE.

Refer to Table 3. Recommendations made in the case of BaU can also be
applied to the case of NZE.

Refer to Table 3. Recommendations made in the case of BaU can also be
applied to the case of NZE.

Short-term
(current — 2030)

Refer to Table 3. Recommendations regarding trade made in the case of BaU
can also be applied to the case of NZE.




Medium-term
(2031 - 2040)

Long-term
(2041 — 2050)

Infrastructure

Refer to Table 3. Recommendations regarding trade made in the case of BaU
can also be applied to the case of NZE.

Refer to Table 3. Recommendations regarding trade made in the case of BaU
can also be applied to the case of NZE.

Short-term
(current — 2030)

Medium-term
(2031 - 2040)

Long-term
(2041 - 2050)

Refer to Table 3. Recommendations regarding domestic refining made in the
case of BaU can also be applied to the case of NZE, since both scenarios
assume BaU for the African market.

Refer to Table 3. Recommendations regarding domestic refining made in the
case of BaU can also be applied to the case of NZE, since both scenarios
assume BaU for the African market.

Refer to Table 3. Recommendations regarding domestic refining made in the
case of BaU can also be applied to the case of NZE, since both scenarios
assume BaU for the African market.

Energy Access

Short-term
(current — 2030)

Medium-term
(2031 - 2040)

Long-term
(2041 - 2050)

Refer to Table 3. Recommendations made in the case of BaU can also be
applied to the case of NZE.

Refer to Table 3. Recommendations made in the case of BaU can also be
applied to the case of NZE.

Refer to Table 3. Recommendations made in the case of BaU can also be
applied to the case of NZE.
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5.2.2 Natural Gas

5.2.2.1 Current Situation

Africa’s natural gas reserves per region, as well
as the distribution of reserves amongst the
selected producing countries, are illustrated
in Figure 41, with current production rates
summarised in Figure 42. Countries that aren’t
featured in Figure 41 and Figure 42, but have
been included as part of this study, are either
those that do not have oil reserves or those that
do have oil reserves but don’t produce. Chad,
Sudan and South Sudan do not have natural
gas reserves, while Mauritania, Senegal, South
Africa and Uganda have reserves but do not
produce.

Natural Gas Reserves per Producing Region

Northern
Southern
Western

Eastern

I 7

Central

. 2

tef

Northern Africa Southern Africa

Eastern Africa

= Tanzania Angola  =Mozambique

Figure 41 clearly indicates that there are certain
countries that dominate regional natural gas
reserves, such as Mozambique in the south,
Nigeria in the north, Tanzania in the east and
Republic of Congo in Central Africa. If any of
these countries face a situation in which their
reserves cannot be exploited, it could be
problematic for the region and other countries
depending on them (both domestic and inter-
national).

Natural Gas Production per Region

Northarn Africa Eastern Africa Southern Africa

= Sudan

u Algedia mTanzare

Mazambiqus

=Angola

1 250

204

I 195

Western Africa

. i7%l

-Ghana = Nigeria

Figure 41 Regional natural gas reserves and weighted breakdown of producing countries per region

Furthermore, Mozambique holds 95% of
Southern Africa’s gas reserves, but only pro-
duces 35% of the region’s natural gas, with
Angola accounting for the production differ-
ence; Republic of Congo holds 81% of Central
Africa’s gas reserves, but only produces 8%
of the region’s natural gas, whereas Equato-
rial Guinea accounting for merely 12% of the
region’s reserves, currently produces 85% of
Central Africa’s natural gas.

The reserve-to-production ratios, presented in
Figure 43, provide an estimate of the number
of years that operational natural gas fields
will continue to be productive based on 2020
production rates and assuming no increase
in reserves beyond the 2020 numbers. Focus
countries which do not have natural gas re-
serves (such as Chad,
Sudan and South Sudan)
and those that were not
producing in 2020 (such
as Mauritania, Uganda,
South Africa and Sene-
gal) have been omitted
from Figure 43.

As shown in Figure 43,
natural gas reserves,
based on the number
of production vyears
estimated, are not only
sufficient for long-term
supply of natural gas,
but are also capable of
increasing  production
rates to meet the needs
of a larger market.

Central Africa

= Republic of Congo
Equatorial Guinea
Gabon

5.2.2.2 Short-,Medium-andLong-TermReserve

Western Africa

« Ghana wNigeria

Figure 42 Regional natural gas production and weighted breakdown of producing countries per region

Outlook

Based on current production rates (illustrated
in Figure 42), Figure 44 illustrates the antici-
pated decline in natural gas reserves over the
outlook period. Details per period are provided
in Appendix C.

Cantral Africa

Gaban - Republic of Ganga wEquatarial Guinea




Mozambique | © 12

Tanzania |, 70C
Republic of Congo |, 714

Libya N 107
Nigeria | 64
Gabon | 50
Egypt 1 36

Algeria 1l 28

Angola 1 27

Ghana [l 20

Equatorial Guinea | 7

Figure 43 Reserve-to-production ratio: Natural gas (years)

Due to low production volumes, significant
natural gas reserves are expected to exist on
the continent for the foreseeable future provid-
ed current production rates are maintained and
no new field developments are undertaken.

5.2.2.3 Development Roadmap: Scenario 1

(BaU)

Based on the preceding analyses and leverag-
ing market understanding, a scenario to ex-
pand the African market for natural gas, under
BaU conditions, was explored.

Table 5 provides short-, medium- and long-
term development options for consideration to
expand the African market for natural gas.

400
300
200
100

0
2020 2030

5.2.2.4 Development Roadmap: Scenario 2

(NZE)

Based on the preceding analyses and leverag-
ing market understanding, a scenario to ex-
pand the African market for natural gas, under
NZE conditions, were explored.

In accordance with the NZE pathway, Africa’s
global market supply opportunity is expected
to grow minimally for the remainder of the
outlook period, while Africa’s gas demand,
which is underdeveloped, is expected to grow
significantly, providing greater opportunities
for intracontinental trade.

Table 6 provides short-, medium- and long-
term development options for consideration
to expand the African market for crude oil (and
petroleum products).

2040 2050

mNorthem ®Southern mWestern ®Eastern ®mCentral

Figure 44 Regional reserve outlook: Natural gas




Table 5 Natural gas development roadmap: Scenario 1 (BaU)

Overview

Short-term
(current — 2030)

Medium-term
(2031 — 2040)

Long-term
(2041 — 2050)

Investment

The total natural gas supply opportunity for Africa on a continental and global
level is expected to reach around 11 030 bcf in 2030, with nearly 25%
earmarked for the global market.

The total natural gas supply opportunity for Africa on a continental and global
level is expected to reach nearly 13 400 bcf in 2040, with just over 22%
earmarked for the global market

The total natural gas supply opportunity for Africa on a continental and global
level is expected to reach around 17 100 bcf in 2050, with around 18%
earmarked for the global market

Short-term
(current — 2030)

Investment in various trans-regional pipeline projects, such as WAGP, ARP,
ROMPCO, TSGP and Ghana-Cote d’lvoire, should be encouraged.

Investment in new trans-continental pipeline projects, such as the GALSI
pipeline, should be encouraged.

Northern Africa holds the largest available gas reserves on the continent and
should be encouraged to increase production in selected countries in the
region.

Gas production is expected to commence in Mauritania in the near future and
the possibility of increasing production should be explored.

Most of Southern Africa’s reserves are located in Mozambique. Exploration
and development in other Southern African countries should be encouraged.

Mozambique is anticipated to start additional offshore gas production in the
short-term, and increased production ability should be explored.

South Africa made recent discoveries of natural gas that have not yet been
recognized as reserves. South Africa should be encouraged to start
production and continue with further exploitation of known reserves.

In Western Africa, Nigeria possesses the majority of the region’s natural gas
reserves. Production in Nigeria should be promoted in order to increase
regional gas production, in addition to supplementing Ghana's dwindling
supply in the medium-term.

Exploration in Ghana should be encouraged in the short-term since Ghana'’s
reserves are expected to deplete in the medium-term (based on current
production rates).

Tanzania holds the majority of Eastern Africa’s natural gas reserves and
increased production in Tanzania should be encouraged.

Tanzania’s plan for an LNG export terminal on the Indian Ocean should also
be promoted.

Exploration in other Eastern African countries should be encouraged to
mitigate security of supply risks.




Medium-term
(2031 — 2040)

Long-term
(2041 — 2050)

Trade

Short-term
(current — 2030)

Central Africa has the lowest gas reserves on the continent and exploration
and gas production should be encouraged in selected countries.

According to projections, Equatorial Guinea's gas reserves will be depleted
before 2030. Therefore, it should be recommended that focus shifts to
exploration and development rather than increasing production.

Republic of Congo holds the majority of the natural gas reserves in Central
Africa and should be encouraged to increase its gas production to supplement
the dwindling supply of Equatorial Guinea.

It is encouraged that Northern, Western, Eastern and Southern Africa should
continue to increase their gas production and sustain gas exports from
Northern- and Western Africa to Southern-, Central-, and Eastern Africa.

Ghana's natural gas reserves are predicted to deplete in the medium-term.
Ghana should be encouraged to explore and develop new gas fields, as well
as to engage in intra-regional trade with Nigeria.

Algeria and Angola will likely deplete their gas reserves over the long-term. It
should be encouraged to focus on exploration and development of new gas
fields in these countries rather than increasing production, if no new field
developments occurred in the short-term.

Exploration and development of new gas fields should be encouraged in
Algeria and Angola to mitigate security of supply risks.

Figure 41 shows that the majority of Africa's reserves are located in Northern,
Southern, and Western Africa. It is desirable to promote intra- and
interregional gas trade, focusing on serving Eastern and Central Africa.

Planned production increases are primarily destined for the international
market. Thus, it is imperative that intra-regional trade with countries with little
or no gas reserves be encouraged, to service existing and future domestic
markets.

Medgaz, GME, Trans-Mediterranean, AGP, EMG and Greenstream pipelines
capacity utilisation should be increased if possible, to reach a greater
international piped gas market.

Tanzania's LNG terminal might be feasible on the Indian Ocean, which could
facilitate trade with other African and international markets.

Countries such as Mozambique, Egypt, Algeria and Nigeria, should be
encouraged to increase gas production and prioritise export to African
countries instead of global market.

Equatorial Guinea’s reserves are expected to deplete before 2030. Intra-
regional trade from Nigeria or Gabon is proposed.

In the absence of new infrastructure for the supply and transport of natural
gas, reductions in flaring and venting of natural gas could make at least 350
bcf of natural gas readily available over the next few years (IEA, 2022)
(ACTING, 2021).




e Libya, Algeria, Mauritania, Nigeria, Tanzania, Republic of Congo and

Mozambique have adequate gas reserves and should be encouraged to

(2031 — 2040) expand gas production over the medium-term in order to increase trade
volumes (international and intra-Africa).

Medium-term

e Mauritania and Mozambique are expected to have operational LNG export
facilities in the medium-term, that could potentially support increased export
volumes.

e Ghana’s reserves are expected to deplete in the medium term. Intra-regional
trade from Nigeria is encouraged.

e The long-term goal should be to sustain intra-Africa gas trade between

Long-term Northern, Western and Southern Africa and Central and Eastern Africa.

(2041 - 2050) ) ) )
e Algeria and Angola are expected to exhaust their gas reserves in the long-

term but poses LNG export facilities that could be utilised by neighbouring
countries to service existing gas markets.

e Mauritania, Tanzania, Libya, Mozambique and Nigeria remain best positioned
to meet and sustain long-term gas demand.

Infrastructure

Short-term e Africa requires an additional 3 280 bcf in the short-term to satisfy the total
(current — 2030) demand.

e The short term’s anticipated demand can be met by implementing one of
the following options:®

Option 1:

Nigeria I £50
Mozambique I $50
Algeria m——————— 361
Egypt N 30
Mauritania I 25
Libya m— 004
Tanzania M 710
Angola mm 47
Republic of Congo = 44
Ghana 1 9
Equatorial Guinea 1 6
Gabon | 4
bef

Option 2:

Nigeria I C20
Mozambique I £20
Egypt I 20
Algeria I 520

bcf




Option 3:

Tanzania | 7 3

Nigeria I 7 3
Mozambigue 273
Mauritania I 7]

Libya M [ 7 3

Ghana I 7

Gabon I O
Equatorial Guinea 273
Egypt I 7

Republic of Congo I ' 3
Angola 273

Algeria I 7 3

bef

Libya should be encouraged to build an LNG export terminal or enter into an
agreement to export via Algeria’s operational LNG export terminal.

Countries with existing export infrastructure should be encouraged to increase
gas production, and build new or expand existing LNG export facilities and
transmission pipelines (international and domestic).

Africa requires an additional 2 370 bcf in the medium-term to satisfy the total
demand.

Medium-term
(2031 — 2040)

The medium term’s anticipated demand can be met by implementing one of
the following options:

Option 1:

Mozambique I (0

Nigeria
Mauritania

Egypt

I G132
I 05O
I 195

I 11
{70
Libya S 167

Algenia

Tanzania

Republic of Congo 1 36
Angola W 24
Gabon | 3
Ghana | 1
bef
Option 2:
Nigeria I 50
Mozambique I, 502
Maurifania I 507
Egypt I 502

bcf




Option 3:

It is not feasible to evenly increase production amongst all 11 countries since
this would deplete some reserves.

e Africa requires an additional 3 710 bcf in the long-term to satisfy the total

Long-term demand.

(2041 — 2050) o ) )
e The long term’s anticipated demand can be met by implementing one of the

following options:
Option 1:

Mozambique | | 251
Nigeria I 44
Mauritania I 477
Tanzania M 304
Libya M 272
Egypt I 217
Algeria 156
Republic of Congo W 63
Angola 1 17
Gabon

E-

bcf

Option 2:

Nigeria I 02 7
Mozambique I O
Egypt . C2 7
Algeria I 027

bet

Option 3:

It is not feasible to evenly increase production amongst all 11 countries since
this would deplete some reserves.

Energy Access

e Access to modern energy is essential for the provision of clean water,

sanitation and healthcare, and for the provision of reliable and efficient

(current — 2030) lighting, heating, cooking, mechanical power, transport and telecommuni-
cation services.

Short-term

e Natural gas can be used as energy sources to assist certain regions and
countries, with power generation, transport and cooking.

e Sub-Saharan Africa should be prioritised, accounting for three-quarters of the
global energy access deficit.

e Sustained efforts to achieve and maintain universal energy access, prioritising

Medium-term Sub-Saharan Africa.

(2031 — 2040)

Long-term e Sustained efforts to achieve and maintain universal energy access, prioritising
(2041 — 2050) Sub-Saharan Africa.




Table 6 Natural gas development roadmap: Scenario 2 (NZE)

Overview

Short-term e The total natural gas supply opportunity for Africa on a continental and global
(current — 2030) level is expected to reach around 10 690 bcf in 2030, with nearly 22%
earmarked for the global market.

e In comparison with crude oil, the impact of decarbonization on the global
natural gas market is less significant

Medium-term e The total natural gas supply opportunity for Africa on a continental and global
(2031 — 2040) level is expected to reach just over 12 250 bcf in 2040, with around 15%
earmarked for the global market.

Long-term e The total natural gas supply opportunity for Africa on a continental and global
(2041 — 2050) level is expected to reach approximately 14 930 bcf in 2050, with merely 6%
earmarked for the global market.

Investment

e Refer to Table 5. The investment recommendations made for the BaU case,

Short-term apply to the NZE case as well.

(current — 2030)

e Refer to Table 5. The investment recommendations made for the BaU case,

Medium-term apply to the NZE case as well.

(2031 — 2040)

e Refer to Table 5. The investment recommendations made for the BaU case,

Long-term apply to the NZE case as well.

(2041 — 2050)

Trade

e Refer to Table 5. Trade recommendations made for the BaU case, apply to

Short-term the NZE case as well.

(current — 2030)

o Refer to Table 5. Trade recommendations made for the BaU case, apply to

Medium-term the NZE case as well.

(2031 — 2040)

o Refer to Table 5. Trade recommendations made for the BaU case, apply to

Long-term the NZE case as well.

(2041 — 2050)

Infrastructure

e Africa requires an additional 2 700 bcf (BaU: 3 280 bcf) in the short-term to
satisfy the total demand.

Short-term
(current — 2030)




e The short term’s anticipated demand can be met by implementing one of

the following options:

Option 1:

Nigeria
Mozambique
Algeria

Egypt

Mauritania

Libya

Tanzania

Angola

Republic of Congo
Ghana

Equatorial Guinea
Gabon

Option 2:

Nigeria
Mozambigue
Egypt
Algeria

Option 3:

Tanzania

Nigeria
Mozambique
Mauritania

Libya

Ghana

Gabon

Equatorial Guinea
Egypt

Republic of Congo
Angola

Algeria

e (50
I £ 5O
I 61
I (30
I 300
I 04
I 710
. 47
|
19
16
14
bef

820
I 2 ()
I 520
[

273

bef

e Refer to Table 5. Pipeline and exporting infrastructure recommendations
made for the BaU case, apply to the NZE case as well.

e Africa requires an additional 1 570 bcf (BaU: 2 370 bcf) in the medium-term

Medium-term to satisfy the total demand.

(2031 — 2040) _ . _ _
e The medium term’s anticipated demand can be met by implementing one of

the following options:




Option 1:

Mozambique I O3

Nigeria I G 13

Mauritania I 063
Egypt IS 105
Algeria I 191

Tanzania I 170
Libya M 167

Republic of Congo HE 36

Angola H 24
Gabon | 3
Ghana | 1
bef
Option 2:
MNigeria I S O
Mozambigue I 502
Mauritania I 02
Egypt I 502
bef
Option 3:

It is not feasible to evenly increase production amongst all 11 countries since
this would deplete some reserves.

e Africa requires an additional 2 680 bcf (BaU: 3 710 bcf) in the long-term to

Long-term satisfy the total demand.

(2041 — 2050) o ) )
e The long term’s anticipated demand can be met by implementing one of the

following options:

Option 1:

Mozambigue I | 251
Nigeria I O/
Mauritania EG—— 477
Tanzania | 304
Libya N 272
Egyp! mEmm— 217
Algeria M. 156
Republic of Congo 1 63
Angola 1 17
Gabon | 4
bef

Option 2:

Tenzania |, 027

Nigeria |, 027
Mozambique | C27

Mauritania | I o2
bef




Option 3:

It is not feasible to evenly increase production amongst all 10 countries since
this would deplete some reserves.

Energy Access

Short-term e Refer to Table 5. The energy access recommendations made for the BaU
(current — 2030) case, apply to the NZE case as well.

e Refer to Table 5. The energy access recommendations made for the BaU

Medium-term case, apply to the NZE case as well.

(2031 — 2040)

Long-term e Refer to Table 5. The energy access recommendations made for the BaU
(2041 — 2050) case, apply to the NZE case as well.
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6. Continental SWOT Analysis

The purpose of the SWOT analysis is to:

¢ |dentify opportunities and threats associat-
ed with oil and gas development in Africa
as a result of the trends, situations, and
events noted in the macro-environment

e Analyse and highlight strengths and weak-
nesses within the context of current and
future macro-environmental conditions of
the African oil and gas sector.

Presented below is a SWOT analysis for the
continent, with individual SWOT and PESTLE
analyses for each focus country by region,
detailed in Appendix A.

6.1 Strengths

6.1.1 Trade

e Numerous existing institutional organi-
zations, bi-lateral and multi-lateral agree-
ments that set the stage for promoting
trade.

e lLarge quantities of exportation for several
of the African countries (including Algeria,
Angola, Equatorial Guinea, Nigeria, Libya,
Ghana, etc.), demonstrating export capabil-
ity across the value chain.

e With sufficient natural gas reserves, exist-
ing pipeline infrastructure, and established
maritime trade routes, Africa is well posi-
tioned to fill the supply gap created by the
Russia-Ukraine conflict in Europe.

6.1.2 Investment

e A majority of the 55 countries on the conti-
nent have special economic zones (SEZs).
As of 2019, there were 189 SEZs in opera-
tion and 57 were scheduled for completion
(African Free Zones Organization, 2020).
Business transactions can be facilitated
through the SEZs and investments can be
encouraged in the countries where these
zones are located.

e Presence of International Oil Companies
(TotalEnergies, Eni, BP, Shell, ExxonMobil,
Chevron, etc.).

6.1.3 Infrastructure

e A considerable amount of hydrocarbon
infrastructure (refineries, storage facilities,
trans-national pipelines, LNG terminals,
etc.) already exists in Africa, which presents
a good opportunity for further develop-
ment. However, in many cases, refurbish-
ments and expansion will be necessary to
facilitate further development.

Connection to several subsea fiber systems
(Hybrid African Ring Path (HARP), South
Atlantic Cable System (SACS), West Africa
Cable System (WACS), Eastern Africa Sub-
marine Cable System (EASSy), Pakistan and
East Africa Connecting Europe (PEACE), Af-
rica Coast to Europe (ACE), Senegal Horn of
Africa Regional Express (SHARE), etc.).

6.1.4 Energy Access

6.2

6.2.1

Small number of countries in Africa pro-
viding more than 80% of their populations
with access to energy are the proverbial
beacons of light (Africa Business Insider,
2022): Egypt, Algeria, Morocco and Tunisia
providing 100%, Gabon 91%, South Africa
85% and Ghana 84% of their population
access to energy.

Established African power pools such as
the Eastern Africa Power Pool (EAPP) and
the West Africa Power Pool (WAPP) demon-
strate collaborative effort to interconnect
electricity grids and take advantage of ex-
cess capacity within the network in order
to facilitate trade of electric power between
the members.

Weaknesses

Trade

High vulnerability of Africa countries to
global trade developments as many coun-
tries are net importers of petroleum prod-
ucts, food and other commodities such as
nitrogen fertilizers.

Multiple currencies and foreign exchange
regulations.

Weak intra-continental petroleum supply
owing to small and underutilization of re-
fining capacity.

Fragmented small gas demand nodes (un-
derdeveloped) across the different coun-
tries in Africa with a negative impact on the
cost per unit.

Underdeveloped road and rail infrastruc-
ture contributing to high cost per unit and
presenting as physical barriers to intra-Af-
rica trade.

High level of corruption in several African
countries(TransparencyInternational,2021).

Lack of harmonization in regulations and
standards between African countries.

Internal conflicts between African
countries inhibiting cross-border trade. _




6.2.1.1

6.2.2

6.2.3

Investment

High levels of corruption in many of the
focus countries as conveyed through the
positions on the corruption index scale.

Lack of pro-active promotion of investment
opportunities.

Lack of incentives and attractive regulatory
frameworks to encourage investment in
many African countries.

Poorly developed local financial markets
and institutions with limited capacity able
to provide capital and support investments.

Shortage of highly skilled and experienced
workforce in many African countries.

Infrastructure

Fragmented road and rail infrastructure
contributing to expensive transport of oil
and gas products.

Vast distances between demand and supply
nodes within Africa (e.g. greater oil deficit
in Central and West Africa with a surplus in
the North and East).

Lack of skilled resources to efficiently main-
tain and operate infrastructure / misman-
agement of infrastructure.

Lack of basic utilities such as power, water
and ICT infrastructure.

Lack of public-private partnership agree-
ments in critical infrastructure (refinery,
pipelines, etc.), leading to inefficient and
ineffective operation and management of
key infrastructure.

Energy Access

Energy Access is a continental challenge,
from the recent African Energy Outlook
compiled by the IEA, positive trend towards
energy access has been reversed in the
period between 2019 and 2021 with now
less people having access to energy than in
2019.

Rural to urban area ratios indicate the
pre-dominance of rural areas in the pop-
ulation footprint of African countries and
the vast distances between rural and urban
areas create barriers to energy access.

Insufficient and outdated grid infrastructure
(limited network distribution).

6.3

6.3.1

6.3.2

6.3.3

6.3.4

Opportunities

Trade

The energy deficit in Sub-Saharan Africa
(LPG, paraffin, diesel, heavy fuel oil, gaso-
line, natural gas) presents an opportunity
for intra-continental trade, particularly from
North Africa.

Sustainable development agreement al-
lows for trade to provide gas (clean access
to energy) (SDG7).

As a result of a strong population and
economic growth in Africa, hydrocarbon
demand is on the rise.

Utilisation of SEZs to promote investments
and facilitate business transactions.

The European oil and gas market is under
stress and looking to diversify supply of oil
and gas.

Investment

A number of new investment opportunities
have arisen in Africa as a result of continu-
ous exploration efforts (e.g. Namibia).

A growing population and economic growth
in Africa contribute to the attractiveness of
the market for foreign investors.

SEZs to promote investments and facilitate
business transactions are already estab-
lished in many African countries.

Infrastructure

Utilization of existing infrastructure (refiner-
ies, LNG plants, pipelines, storage facilities,
etc.) that is currently underutilized.

There is additional potential for countries
in all regions, specifically Algeria, Egypt,
Libya, Sudan, South Sudan, Angola, South
Africa, Nigeria, Senegal, Republic of Congo,
and Gabon.

Energy Access

Education in terms of energy alternatives /
access (e.g. clean cooking).

Increasing exploration in oil and gas provide
an opportunity for Africa to obtain access to
local feedstock to produce energy.

Gas-to-power, utilizing African gas and
combining with CCUS technology.

Petrol and diesel generators providing off-
grid connections in the rural areas.

Electricity trading via Power Pools.



6.4 Threats

6.4.1 Trade

6.4.2

Decline in the global demand for oil and
petroleum products, and therefore trade of
petroleum products owing to commitments
made by many countries around the world
regarding the goal of reaching net-zero
emissions by 2050.

Import of petroleum products and export
of crude oil therefore under threat, Africa
needs to act with own production and
self-efficiency to hedge against future
shortage (global market is breaking away).

Any conflict is a threat for trade.

Trade impediment by Lobbyist groups.

Investment

Ongoing political unrest and terrorist activ-
ities as well as protest in many of the focus
countries.

Environmental lobbyists preventing invest-
ments in hydrocarbons (e.g. Shell explora-
tion in South Africa).

Lack of contractual and fiscal stability (e.g.
Namibian government renegotiation of
contractual and fiscal terms after explo-
ration success, driven by government’s
attempts to capture more of the benefit of
oil/gas developments).

6.4.3

Banks and financial institutions retracking
on investing in hydrocarbons despite the
recent EU decision to include gas as part of
green energy.

Multi-national public oil companies now
more focused on returns to shareholders
(dividends and share buy-backs) than re-in-
vestment into new exploration and field
developments.

Large public oil companies pressured by
shareholders and finance providers to
pursue renewable energy strategies rather
than invest in new oil and gas projects.

Infrastructure

Damage to infrastructure and terrorist
actions pose a constant threat to infrastruc-
ture.

Several markets in Africa lack economies of
scale because of their fragmentation.

6.4.4 Energy Access

Strong dependency on imported products
makes Africa very vulnerable towards any
disruption in the supply chain (including
import tariffs and foreign exchange fluctu-
ations).

Sabotage and theft damaging the grid infra-
structure.

Cost of electricity (difficult to make energy
access sustainable).
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Action Plan

As a first step towards a strategic plan, an
action plan for the expansion of national and
sub- regional oil and gas markets in Africa is
proposed, offering stakeholder actions and
milestone dates to achieve the desired future
state, which includes maximizing local value
addition of the entire oil and gas value chain,
building the continent’s refining capacity and
ensuring security of supply of oil and natural
gas.

To ensure a successful (and cost-effective)
energy transition, it is essential that natural
gas infrastructure codes and standards allow
for future integration of clean energy options,
such as hydrogen.

Stakeholder Actions

Many stakeholders are invested both commer-
cially and emotionally in the oil and gas sector.
To assign actions, key stakeholders have been
identified and group as follows:

1. Public sector
2. Private sector
3. Civil society and communities

4. International and regional institutions.

Each key stakeholder is provided with a sum-
mary of broad actions that may be considered
for each of the four pillars, inTable 7.

Milestones

To help ensure that collective efforts are
designed and implemented consistent with
the desired final state of the African oil and
gas sector, milestones, to serve as a practical
guide, is summarised inTable 8.

Studies Needed

In this study, a concise, clear summary of cur-
rent oil and gas resources and market condi-
tions is provided, along with emphasis on the
opportunities that can be tapped, in order to
serve as a guide for strategic, political, and in-
stitutional decisions that will assist in planning,
maximizing and coordinating investments in
the African oil and gas industry.

Developing the African oil and gas market will
require further studies, which can be undertak-
en by any of the stakeholders identified in this
report, although the initiative may be best suit-
ed to International and Regional Institutions
working in collaboration with the Public and
Private Sectors.

73.1

73.2

The following is a non-exhaustive list of poten-
tial studies to be undertaken in the short-term.
The first step should be to undertake regional
studies, followed by a continental overview.

Studies Pertaining to Investment

It is important to quantify the amount of in-
vestment that will be required for the oil and
gas industry over the time period considered.
Furthermore, it is recommended that research
is conducted in order to collate information
related to regional banks and investors, and
that an action plan be developed in order to fa-
cilitate the formation of partnerships between
various parties (banks and investors) in order
to finance African oil and gas projects.

Conceptual studies should be conducted on
the potential for decarbonizing African oil and
gas production/activities.

In order to minimize unintended consequences
from policy initiatives, regulations and legisla-
tion, including unnecessary costs associated
with implementation and unanticipated out-
comes, it would be worthwhile to conduct socio-
economic impact assessments based on the
roadmap presented in this study.

Studies Pertaining to Infrastructure

To gain a comprehensive understanding of
the petroleum production industry, and new
refining requirements, it would be beneficial
to conduct regional assessments of Africa’s
refining systems (capacity, asset useful life,
feedstock requirement, and petroleum produc-
tion output).

The African oil and gas human resource pool
needs to be identified and developed by con-
ducting regional resource assessments, en-
compassing both available skills and training
institutions.

The energy outlook scenarios presented in
this study provide a continental perspective.
To concentrate future investments, it is nec-
essary to analyse regional demand nodes and
determine strategic locations for required in-
frastructure (including storage and logistic ser-
vices (road, rail, maritime and pipeline)). Based
on the analysis, national and regional master
plans for oil and gas infrastructure should be
developed, and provisions should be made for
their timely revision.




Table 7 Key stakeholder actions

Investment

Public Sector e Development of a .
regional financial
framework to
coordinate fund

raising.

e Development of a
framework for joint
procurement of
feedstock, products e
or infrastructure on
a regional level to
benefit from
economies of scale.

e Development of
regional energy
integration
roadmaps.

e Development of de-
risking instruments
to attract private
investors.

e Development of
attractive
regulations and
fiscal terms.

e Work closely with
the private sector to
establish energy
bank/s focused on
funding African
energy projects and
in particular oil and
gas projects.

e Promotion of
upstream and
downstream
investment
opportunities.

Private Sector ~* Developmentofa °

portfolio of least-

cost energy options
to fulfil lighting,
power, heating and

cooking needs.

Trade

Development and
harmonisation of
continental oil, gas
and associated
product
specifications
(including emission
standards).

Development of a
regional oil and gas
pricing policies for
cross-border
trading, including
currency of trade
and tariffs, to
achieve cost-
reflective but
competitive prices.

Prioritisation of
intra-Africa trade,
based on
recognition of
growing domestic
market

Infrastructure

Development of
cross-border
infrastructure
agreements
(general terms and
conditions;
including third-party
access) and
construction
standards.

Develop pragmatic
(not onerous)
regulations to
promote local
procurement of
goods, services &
labour.

Development of
PPP framework to
attract investment
and participation
from the private
sector in bulk
infrastructure.

Formation of
private-public
partnerships (PPP).

Energy Access

(incl. Energy Security)

e Development of a
portfolio of least-
cost energy options
to fulfil lighting,
power, heating and
cooking needs.

Development of
subsidy
programmes to
increase energy
access to the poor.

e To cushion the
impact of the Covid-
19 pandemic, the
effect of the
Russian-Ukraine
conflict on global
supply chains,
extension of current
exploration licences
to support oil and
gas operators

e Establishment of
strategic reserves /
stockpiles for
petroleum and
natural gas.

e Creation of a local
market to provide
access to affordable
appliances to
enable energy
access



Civil Society &
Communities

International
and Regional
Institutions

Investment

Trade

Development of
subsidy
programmes to
increase energy
access to the poor.

To cushion the
impact of the Covid-
19 pandemic, the
effect of the
Russian-Ukraine
conflict on global
supply chains,
extension of current
exploration licences
to support oil and
gas operators

Establishment of
strategic reserves /
stockpiles for
petroleum and
natural gas.

Constructive .
engagements (via
NGO's and

community forums)

with public and

private investors to
ensure fair benefits

Spearhead public
awareness
promotional
campaigns,
advocating gas and
refined product
applications for new
market
development.

to communities
from investment.

Promotion of public e
and private investor
opportunities

through pro-active
information sharing

and advertisement

Development of a
regional data base
for data (production,
consumption,
supply, demand,
prospects)

of upcoming coordination.
projects. )

e Assignment and
Provision of mandate of an

investment support
(e.g. low interest
loans) from e.g.
World Bank and
IMF.

overarching
institution to collect,
process and store
continental data.

e Development of
transport corridors
to create a regional
network of trade

Co-investment e.g.
IFC.

Infrastructure

Leverage
infrastructure
developments to
benefit
communities.

Participate in
provision of goods,
services and labour

Development of
regional
infrastructure
database
(transmission,
distribution,
storage, refining,
processing,
export/import
terminal capacity),
to improve capacity
utilisation.

Assignment and
mandate of an
overarching
institution to collect,

Energy Access

(incl. Energy Security)

e Spearhead public
awareness
promotional and
educational
campaigns to safely
utilise affordable
energy access
alternatives.

e Coordination of the
development of
energy services to
integrate with
productive uses in
order to create the
income base
necessary to pay for
the investment in
energy.




Investment

Provision of
investment
protection e.g.
MIGA.

Establishment of an
African energy
investment bank as
for example the
African Export-
Import Bank
(Afreximbank) to
pool and enable
investments in the
African hydrocarbon
sector.

Quantification of
investments
required in the ol
and gas sector.

Trade

routes (traditional
and virtual) serving
as a gateway to
markets.

Participation and
support towards the
AfCFTA to
harmonise trade
within Africa.

Regional
collaboration and
harmonization of
industry standards
and codes.

Infrastructure

process and store
continental data.

Coordination of
cross-border
infrastructure
(pipelines, storage
facilities,
export/import
facilities) to ensure
least-cost
developments.

Development of
institutional and
individual skills, as
well as resources,
to ensure
successful project
implementation and
operations using
local labour.

Energy Access

(incl. Energy Security)




Table 8 Key milestones per outlook period

Short-term Medium-term Long-term

(2022 — 2030) (2031 — 2040) (2041 — 2050)

Investment e At least one promotional e Atleast one promotional e At least one promotional

Trade

campaign to pro-actively
advertise upcoming
investments from the
following countries:

For Oil Exploration
projects: Mauritania,
Senegal, South Africa,
Mozambique, Egypt,
Ghana, Equatorial
Guinea, Angola

Oil Production increase
projects: Mauritania,
Senegal, Uganda

Gas Exploration projects:
All countries in southern
and eastern Africa,
Ghana (urgent)

Gas production:
Mozambique, Nigeria,
Tanzania.

Revised regulations and
fiscal terms for producing
countries and draft
regulations for non-
producing (intended
producers).

Energy integration
roadmaps in place for all
regions, followed by
individual countries.

Establishment of one
additional energy
investment bank.

Regional agreement
signed between countries
for continuous continental
data sharing.

A new overarching
African Energy Institution
(in alignment with the role
and responsibility of the
EIA) established or

campaign to pro-actively
advertise upcoming
investments from the
following countries:

For Oil Exploration
projects: Gabon,
Republic of Congo,
Algeria, all countries in
southern Africa (urgent)

Qil Production increase
projects: Libya

Gas Exploration projects:
Algeria, Angola

Gas production:
continental Africa - all
countries.

Revised regulations and
fiscal terms for producing
countries and draft
regulations for non-
producing (intended
producers).

Revision of energy
integration roadmaps to
align with continental and
global trends and
developments.

Establishment of one
additional energy
investment bank.

Access to database
(trade, consumption,
etc.).

Review of product
specifications and
industry standards and
codes.

campaign to pro-actively
advertise upcoming
investments from the
following countries:

For Oil Exploration
projects: Central and
Northern Africa

Revised regulations and
fiscal terms for producing
countries and draft
regulations for non-
producing (intended
producers).

Revision of energy
integration roadmaps to
align with continental and
global trends and
developments.

e Review of product
specifications and
industry standards and
codes.




Infrastructure

Short-term

(2022 — 2030)

strengthening of mandate
of existing institution as
for example the African
Energy Chamber.

Continental product
specifications (standards)
and industry standards
and codes established.

Continental gas pricing
policies established.

Defined potential regional
transport corridors by
regional institutions.

AfCFTA ratified by all 55
countries.

Operationalize a regional
infrastructure database.

Secured investment
funding of at least one
small-to-medium scale oil
and gas infrastructure
project - refer to
roadmap.

Operationalize new
refining capacity - refer to
roadmap.

Enactment of regulations
to promote local
procurement of good,
services and labour on
country level.

Established PPP
framework (individual
country level).

Establishment of one
Centre of Excellence with
regards to oil and gas
technology to harness

skills and know-how (e.g.
LNG Centre of
Excellence).

Medium-term
(2031 — 2040)

e All countries have

adopted minimum
infrastructure construction
standards and sector
related programmes.

Secured investment
funding of at least one
small-to-medium scale oil
and gas infrastructure
project - refer to
roadmap.

Establishment of one
Centre of Excellence with
regards to oil and gas
technology to harness
skills and know-how (e.g.
LNG Centre of
Excellence).

Long-term
(2041 — 2050)

e Secured investment

funding of at least one
small-to-medium scale oil
and gas infrastructure
project - refer to
roadmap.



Short-term Medium-term Long-term

(2022 — 2030) (2031 — 2040) (2041 — 2050)
Energy Access ¢ Regional energy access e Between 30% and 50% e Between 50% and 100%
(incl. Energy Security) improvement roadmap. energy access energy access
) improvement, based on improvement, based on
e Atleast one subsidy ) )
2019 baseline data per 2019 baseline data.
programme launched per
. country.
country with low energy
access. o Affordable appliance
supply available on
e Atleast one public pp y
regional level.

awareness promotional
and educational
campaign launched per
country.

e Agreements to extend
exploration licences from
relevant countries.

e Established strategic
stockpiles and reserves
for both oil and gas for all
individual countries.
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Attracting Investment

Africa has enormous undeveloped capacity
in its resources, specifically oil and gas. The
development needs related to this are signif-
icantly greater than many of the individual
governments’ capacity — financial, institution-
al, organizational and otherwise — to realise.
This is particularly true in the upstream part of
the oil and gas value chain, where investments
are large, front-loaded and exposed to signif-
icant investment risk, in fact, it is not advisa-
ble, even for developed countries, to commit
public funds solely to these projects. There is
therefore a need to (a) attract investment from
private international investment in the devel-
opment of Africa’s potential, and (b) manage
this process carefully to reward not only the
private investors, but also benefit domestic
needs and priorities. This requires policies
that make private international investment
attractive while striking a fair balance between
private returns and social returns.

Unfortunately, Africa has historically not been
able to manage this well, leading to a per-
ception that its resource wealth is exploited
to the benefit of foreign investors while its
local population and regions remain poor and
underdeveloped. In reality, foreign private in-
vestment in African infrastructure projects has
been low and declining over the last number
of years, with public entities and state owned
enterprises executing 95% of projects (Eyraud,
Pattillo, & Selassie, 2021). Figure 45 shows the
downward trend observed for Sub-Saharan Af-
rica. Sub-Saharan Africa has seen a decline in
private sector investment in infrastructure pro-
jects from over USD 8 billion in 2012 to around
USD 5 billion in 2021 (The World Bank, 2022).

To turn this around and achieve success, the
following issues bear consideration:

e Attractive investment environment and
landscape for private foreign investment.
This can be achieved by having:

- Stable, transparent and competitive fiscal,
statutory and regulatory policies

- Open and transparent for-
eign exchange regulations,
allowing investment without
burdensome duties, tariffs
and other similar restric-
tions, and allowing the free
repatriation of profits

S =~ o o

tn

- Protection and guarantees
against nationalization and
expropriation of foreign
investment (ownership). a2
This also includes security

of tenure and protection of
intellectual property rights.

LU

2012

2013

2014

mmmm Total investment (billion LJf-iD]

e Safety and physical security for investor

facilities and personnel.

e Development of public institutional capac-

ity to:

- Enable Public-Private participation in pro-
jects

- Avoid unnecessary and burdensome public
interference

- Prevent any form of corruption.

e Development of capable financial institu-

tions and associated infrastructure, to allow
easy and safe private investment and par-
ticipation, and access to credit facilities.

e Creation of capable and effective investment

promotion agencies to promote investment
opportunities, assist private investors and
to provide effective co-ordination between
government departments internally and
with investors.

e Establishment and maintenance of effective

and reliable infrastructure such as trans-
port, provision of energy, provision of mod-
ern information technology, etc. This also
includes the development of a diverse and
educated labour force.

e Co-operation with multi-lateral institutions

and development agencies such as the
World Bank, African Development Bank,
Multi-lateral Investment Guarantee Agency
and others. These institutions and agencies
provide access to foreign private finance
and provide security and risk mitigation to
potential private investors.

e Establishment of special Economic Devel-

opment Zones (EDZ) to facilitate ease of
duty-free import/export and tax-attractive
investments.

e |nter-regional co-operation and participa-

tion in regional development promotions.

(4]
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Figure 45 Private sector participation in Sub-Saharan Africa’s infrastructure projects



e Establishment of technical stan-dards in
harmony with international standards.

The items listed above are not exhaustive,
and may not all apply to every country. Host
governments should also make use of the vast
body of international expertise available from
the likes of the World Bank, IMF and others to
guide and assist them in pursuing and manag-
ing international foreign investment.

According to a recent study by the OECD, only
8% of the total assets of the 36 pension funds
in the survey sample were allocated to devel-
oping countries during 2017-18 (OECD, 2021).
The total investment in Africa accounted for
only 0,64% of the total. In addition, the study
found that local corruption levels and political
instability influenced investment decisions.
Consequently, African projects face both a
large opportunity and a significant challenge
in order to attract institutional investment. As
an additional challenge for oil and gas projects,
many institutions have investment mandates
that exclude or severely limit exposure to fossil
fuels as well as an increased focus on govern-
ance risks (the “G” in “ESG"” criteria).
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The Global Impact Investing Network indicates
that the time required to launch a fund and at-
tract investors is approximately 24 months, as
depicted in Figure 46 (Global Impact Investing
Network, 2022).

It should be noted, however, that the time re-
quired to launch a fund differs from the time
required to attract institutional investment
directly in a project. The latter can vary greatly,

GO-TO-MARKET

FIRST LAUNCH

6 MONTHS
Designing Concept

12 - 18 MONTHS

Fundraising

(Pre-closing seed fundraising)

Figure 46 Fundraising and marketing timeline

depending on the complexity of the project,
technical and economic risks associated with
the project, political risks associated with the
jurisdiction of the project, credibility of the
sponsors, suppliers and off-takers of the pro-
ject, alignment of the project with the invest-
ment mandate of the institutions, etc.

It may be beneficial for institutions to participate
in infrastructure funds initiated and managed
by development banks as a means of limiting
exposure to project risks. For instance, Afrex-
imbank has four types of investors, with four
different types of shares: A shares are held by
African governments or institutions; B shares
are held by African institutions and African
private investors; C shares are held by non-Af-
rican institutions and economic organizations,
as well as non-African private investors; and
D shares are listed on the Mauritius Stock
Exchange. The African Petroleum Producers
Organization (APPO) and Afreximbank recently
signed amemorandum of understanding estab-
lishing an African EnergyTransition Bank that is
of particular interest in this regard (Afrex-
imbank, 2022).

Emissions Mitigation Measures

Africa’s contribution to global carbon emissions
is less than 4%. Nevertheless, by decarbonizing
oil and gas production, African countries can
reduce their emissions and extend their license
to operate as part of the global decarboniza-
tion initiative. There are currently a number of
technologies available to decarbonize the ex-
traction and production of hydrocarbons, and
many of these technologies are economically
viable.

Optimizing operations by minimizing heat and
power demands and optimizing feedstocks
would be an initial step towards achieving
greater energy efficiency. Additionally, sustain-
able design measures such as monetizing as-

SECOND
CLOSE

18 — 24 MONTHS

Investing and Fundraising

(Post-closing fundraising to reach full fund
target)

sociated gas from flaring, minimizing fugitive
emissions, and deploying zero-carbon energy
sources such as solar power for electricity at
the well pad have become increasingly availa-
ble and are providing economic benefits (McK-
insey & Company, 2022).
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A further downstream step would be to capture
CO2 released from large point sources such as
oil refineries and use it for other applications
or permanently store it in deep geological
formations (such as depleted oil and gas reser-
voirs or saline aquifers), with Africa’s capacity
for CO2 storage estimated to be around 445
gigatonnes in these formations (SNAM, IGU, &
Rystad Energy, 2022).

Apart from initiatives that seek to directly de-
carbonize operations, oil and gas sector play-
ers may consider, as a last resort, offsetting
their emissions or generating carbon credits
through the implementation of nature-based
solutions that preserve and improve natural
ecosystems that are responsible for sequester-
ing atmospheric carbon (McKinsey & Compa-
ny, 2022). Forest conservation, reforestation,
and improved land practices are examples of
such initiatives.

Security of Trans-border
Infrastructure

Oil and gas projects are exposed to a variety
of technical, economic, environmental, social
and governance risks. Trans-border projects,
such as oil and gas pipelines are exposed to
an additional set of risks associated with the
host governments, communities, jurisdictions,
and contractual relationships on both sides of
the border. The risks can manifest in the form
of disruption to flow of product, loss of prod-
uct (leaks, theft), loss of facilities (pipeline), or
damage to the environment and/or local com-
munities.

In addition, a cross border pipeline can give
rise to conflicts leading to any of the risks just
mentioned. Such conflicts may stem from (a)
the involvement of several parties in more than
one jurisdiction with differing interests and
desires (b) the (actual or perceived) inequitable
sharing of rent, or (c) unclear or inadequate
contractual arrangements dealing with more
than one legal and fiscal regime.

To avoid cross-border specific risks, it is im-
portant that the contractual frameworks gov-
erning the pipeline and relationships between
the project parties and governments, are clear
and fair, and contain adequate flexibility and
provisions to deal with changing circumstanc-
es and disputes that may arise over the life
of the investment. This framework should be
based on commercial principles creating an
equitable balance of interests. There should
also be effective and credible mechanisms to
deter and deal with transgressions. The detail
will depend on the specifics of any particular
case and goes beyond the scope of this report.
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Risks Associated with Subsidy
Programmes

Around the world, subsidies are frequently
used to support certain sectors of the economy
or certain economic activities. A recent exam-
ple is the “Inflation Reduction Act” in the Unit-
ed States, which addresses a number of issues
beyond inflation, including the extension of
subsidies to clean energy projects and invest-
ments. Subsidies are often aimed at noble and
understandable objectives — universal access
to essential services, lower consumer prices,
increased supply, protection of an industry
from foreign competition — and they can be
successful in the short term, however the un-
intended consequences of these subsidies are
often overlooked or unaddressed.

An indirect consequence of a subsidy, other
than supporting the industry/activity being
subsidised, is to distort normal economic ac-
tivity, behaviour, and resource allocation deci-
sions, often negatively. Programs designed to
provide subsidies are not sustainable over the
long term, and some of their negative conse-
quences include:

e The development of uneconomic pro-
duction projects may lead to excessive
consumption (due to cheap prices) and
shortages in the long run

e Tax increases to fund subsidies

e The creation of inefficient industries that are
not self-sustaining

e A difficulty in determining the success and
returns of investments, resulting in a dis-
tortion of capital allocation and investment
decisions

e Subsidies can sometimes lead to corrupt
practices and behaviour

e |n extreme cases, may lead to a culture of
dependency.

The use of a subsidy to achieve a particular
goal may be justified in the short term despite
the negatives mentioned above, provided the
purpose and objectives of the subsidy are clear,
the implications are understood, and a strategy
for exiting the subsidy has been agreed upon
once the objectives have been achieved.

A direct payment to consumers (either in cash
or in coupons) is a common alternative to a
subsidy, but still has some of the same nega-
tive consequences.

(a) Establishing a level playing field with ap-
propriate support (energy, access to finance,
communications, and other infrastructure) is
probably the best alternative; and (b) encour-
aging and supporting the development of
capacity building programmes to enable local
businesses and employees to compete on an
equal basis.
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