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Addressing Africa's energy deficit: gas, renewables,
and climate change
Africa is the continent with the lowest rates of energy access globally, so it faces
the unique challenge of needing to develop its energy infrastructure amid a
global climate crisis it did little to cause. Addressing this energy deficit requires
the mobilisation of a wide range of resources, including the continent’s vast
renewable resources, as well as natural gas, the least polluting fossil fuel.
However, climate pledges made by rich countries on renewable investments
have failed to materialise, while simultaneously, debates in global policy
forums and decisions taken by policymakers in the global North have
placed obstacles in the way of the critical gas investments Africa requires.
The World Bank has stemmed financing for fossil fuels, while at the UN
Climate Change Conference in Glasgow (COP26), 39 countries and
development agencies also pledged to stop direct international public
financing of fossil fuel projects. At the same time, many countries in the
North continue to expand fossil fuel use at home, triggering a backlash from
many African governments and organisations, levying accusations that Africa
is being expected to carbon finance the global North.
Reliable grids, that do not fluctuate are essential for economic development
and delivering public services such as healthcare. But the narrow scope of
the global response to climate change, that in practice has not accounted
for the world’s disparate energy needs and differing responsibilities, are
hindering African countries efforts to achieve their development goals.

Africa’s pressing and inescapable need to expand its energy supply
World countries: access to electricity (2019)
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Just over half (55.7%) of the 1.3 billion people living in Africa have access
to electricity, leaving over 600 million on the continent with no access to
electricity, equivalent to almost twice the total population of the US. and 1.3
that of the European Union (EU). Electricity is also expensive, with the average
electricity costs of running a modern fridge in Africa 2.6% of average annual
income, more than five times the global average rate. Outages also make
supply unreliable. Over a quarter of those connected to the grid only have
access half of the time or less. Estimates suggest electric shortages cost the
continent about two to four percent of gross domestic product (GDP) a year.

Just over half (55.7%)
of Africa's population
has access to electricity,
as opposed to over
90% for the rest of
the world

World countries: access to clean cooking fuel (2019)
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Africa also has the lowest access to clean cooking of any region globally,
at less than one in three people. In total, over 930 million in Africa lack
access to clean cooking fuels. This is more than Europe’s entire population
and three times that of the US. Concerningly, Africa is also the only region
in which the number of people using unclean cooking fuels is on the rise,
having increased by almost 50% since 2000.

Source: MIF based on WHO

In 41 out of 53 African
countries, most of the
population lacks access
to clean cooking

Africa’s growing energy demand is inescapable, given demographic trends
and development plans. Africa’s population is projected to almost double
by 2050 and increase three-fold by 2100. This will mean even more people
needing energy to cook their meals, light their homes, travel, power business
and create jobs. Large infrastructural projects such as Agenda 2063’s African
Integrated High-Speed Rail Network and the Programme for Infrastructure
Development in Africa's Trans-African Highway Network are already
underway, translating into increased energy needs.

There are almost
490,000 premature
deaths per year due
to polluting cooking
fuels in sub-Saharan
Africa
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Africa & OECD: population (2020-2100)
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In industrialised countries where populations are stagnating or declining,
and energy consumption and access levels are already high, there is little
need to expand the energy supply, leaving governments the policy space
to focus on a low-carbon transition. In Africa, the need to expand the energy
supply is pressing and inescapable. Without rapid progress, the continent
will not realise the Sustainable Development Goals (SDGs) or Agenda 2063.

Renewables represent a key component of addressing the
energy gap
The potential of renewable electricity in Africa is undoubtedly vast, and
African governments have already recognised the role they can play in
addressing the continent’s energy deficit. Between 2010 and 2019, African
governments more than tripled public investment in renewables, up to
$47.0 billion from $13.4 billion the previous decade.
Renewable projects are underway such as the African Development Bank's
'Desert to Power Initiative', a solar project which by 2030 should increase
existing capacity of the eleven countries in the Sahel region by almost

5 of the 10 countries
with the greatest solar
potential are in Africa:
Namibia (1st), Egypt (4th),
Lesotho (8th), Libya (9th),
Botswana (10th)

40% and bring electricity access to 90 million people for the first time. DR
Congo’s Grand Inga Dam could produce up to 40,000 MW of electricity when
completed, twice the power generation capacity of the world’s current largest
dam, China’s Three Gorges.
Many African countries are looking to lead in new renewable technologies.
The recently opened Noor-Ouarzazate complex in Morocco is the world’s
largest concentrated solar power plant, while almost one quarter of the electricity
generated through off-grid solar globally in 2019 was generated in Africa.
There is also substantial potential that remains untapped. Five of the ten
countries at the global level with the potential to generate the most energy
per solar panel are in Africa, while full mobilisation of technical wind potential
would increase electricity capacity more than 30-fold in Chad, Mauritania,
Niger and Mali. But realising such potential will require climate pledges from
wealthier countries to be realised and for an increase in the meagre 5% of
climate finance sub-Saharan Africa of the total received not in the OECD.

Almost one quarter of
the electricity generated
through off-grid solar
globally in 2019 was
generated in Africa.
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African governments: public investment in electricity generation (2000-2019)
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But renewables alone cannot deliver the reliable energy required
for economic development and public services
Renewables alone cannot deliver the reliable low-cost electricity supply the
continent requires to industrialise and deliver reliable public services such as
health and education. Renewable resources vary greatly between countries
and a ‘one size fits all’ approach to energy does not reflect these differences.
A country like Ethiopia, endowed with vast hydro and geothermal resources,
has much greater potential to utilise green technologies in the short-term,
and create a reliable stable power base, compared to a country such as
Nigeria, which is heavily dependent on oil and gas.
Intermittency is also an issue. On cloudy days solar panels don’t operate
at full capacity, while they don’t produce any energy at night. On still days,
wind power can be reduced to a fraction of capacity. Europe’s largest wind
producers, Britain, Germany, and Denmark harnessed just 14% of installed
capacity during the third quarter of 2021. Low or zero-emissions back-up
capacity for periods with low sun or wind such as batteries, hydrogen or
carbon capture are still a decade away from being available at scale, so
much of the gap from intermittent renewables has to be filled by a backup
energy source, such as diesel or natural gas.
On top of that, renewable hydroelectric power is highly susceptible to the
adverse impacts of climate change. Reduced rainfall would see the volume
of water flowing through rivers decline, while increased temperatures could
see increased evaporation in reservoirs, causing power to fluctuate.
Beyond electricity, fuel is still required for high-energy industries like steel
and cement as well as transport. While some models suggest electric
vehicles could account for 40% of African vehicles by 2050, they currently
only account for 1% of the total fleet globally and even less in Africa.
Transport will need fuel in the meantime.
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Gas: a key transitional fuel to achieve the continent’s
development agendas
To facilitate the widespread energy access urgently required to industrialise and
achieve the continent’s development goals, the continent cannot afford to turn
its back on fossil fuels entirely. Natural gas, the least polluting fossil fuel, will
be key for Africa in the short to medium-term, acting as a transitional base fuel
alongside renewables, providing an input for industry, a source of clean cooking
fuel, as well as electricity where renewables are unavailable or intermittent.
Just a small amount of gas can generate a lot of electricity, while gas fired
power-plants are typically quicker and less expensive to build than alternatives
such as hydropower, geothermal, nuclear, or coal. They can be easily
integrated with renewable resources such as solar and wind. Indeed, in the
International Energy Agency’s (IEA) ‘Sustainable Africa Scenario’, a plan which
details the required direction of Africa’s energy landscape by 2030 if both
universal access to modern energy services, namely electricity and clean cooking
fuel, and the continent’s climate pledges are to be simultaneously realised,

“ Natural gas occupies a
special place in the energy 		
world, standing at the
nexus of economy and
environment. It’s abundant,
accessible, and affordable…
it bridges the gap for those
not quite ready to kick 		
the hydrocarbon habit but
interested in a more
climate-friendly form
of fuel”
NJ Ayuk, Executive Chairman, 		
African Energy Chamber

gas investments will have to account for half of all fuel supply investment on
the continent and 10% of newly installed power capacity up until 2030.

Gas is abundant in Africa, but most is exported
African countries: total dry natural gas production (2019)

According to the IEA,
gas should account for
half of all fuel supply
investment and 10% of
newly installed power
capacity up until 2030
in Africa, if universal
access to modern
energy services
and the continent's
climate goals are
to be achieved.
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Source: MIF based on United States
Energy Information Administration

At 455.2 trillion cubic feet in 2020, Africa’s own gas reserves could go
a long way to meeting the continent’s growing energy demand, while
new discoveries are constantly being made. Africa accounted for 41%
of the world’s new gas discoveries between 2011-2018. Mozambique is
now known to have 100 trillion cubic feet of natural gas reserves, almost
twice the reserves of Norway, the world’s 8th largest natural gas producer.
In Mauritania and Senegal, 450 billion cubic metres of offshore gas has
been recently discovered, more than in the entire European Union (EU).
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However, in many gas endowed countries, little gas is used in the power
supply. Gas accounts for less than 10% of the total domestic energy supply
in half of the continent’s gas producers. Most of the continent’s gas is
produced for the export market and not to meet domestic energy demand.
Two out of every three dollars put into the sub-Saharan energy sector since
2000 have been committed to the development of resources for export.

Over half (53.6%) of all
natural gas exported
by African countries in
2019 went to the EU

Intra-regional energy trade is limited. Only 8.2% of natural gas exported by
African countries in 2019 stayed on the continent, with over half (53.6%)
heading to the EU. This provides government revenues and foreign currency,
but it does not help local populations gain electricity access or clean cooking
fuel. In Mozambique for example, three quarters of all gas is exported.
Meanwhile, less than 5% of its population use clean cooking fuels and less
than 30% have access to electricity.

Gas – 6.7% of domestic
energy supply

Mozambique

30.5 tcm in
reserves

95.1% of population without
access to clean cooking
70.4% of population without
access to electricity

43.8 bcm
(75.0%) exported
in 2019

58.4 bcm
produced in
2019

Gas – 7.1% of domestic
energy supply

Angola

3.7 tcm in
reserves

49.6% of population without
access to clean cooking
54.3% of population without
access to electricity

63.3 bcm
(86.9%) exported
in 2019

72.8 bcm
produced in
2019

8

Converting Africa’s gas reserves into a base fuel for industrialisation and
development requires serious investment to address the critical shortage
of gas infrastructure. Funding to transform Africa’s gas resources into energy
for people in Africa (gas-to-power financing) has been limited in recent years,
not helped by the financing restrictions from the World Bank and at COP26.
Of the $90 billion invested in the African energy sector in 2021, only $18
billion was invested in power generation, with less than $4 billion invested in
gas to power. Storage and distribution infrastructure is lacking, with limited
connections between gas fields with local power plants. Aside from coastal
Nigeria there’s virtually no gas pipeline infrastructure in sub-Saharan Africa.

Gas in Africa does not spell climate disaster
Fears over gas use in Africa are misplaced. Africa’s citizens consume very
little energy in comparison to other regions, accounting for 17% of world’s
population but only 5.9% of world’s energy supply. Even then, the share of
fossil fuels (coal, oil, and gas) in the energy supply is lower in Africa than
anywhere else, accounting for roughly half of the total energy supply.

World regions: total energy supply by source (2019)
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Source: MIF based on International Energy Agency

Energy Supply:
The energy supply accounts for all fuels and technologies used for
generating electricity, powering industry, transport, and infrastructure,
as well as domestic cooking and heating among other uses.

In fact, African countries generate 40.5% of their electricity from renewable
sources, higher than the global average (34.1%) and higher than the rate in
the EU (39.1%), Japan (18.6%) and the US (17.9%). As it stands, zero-carbon
electric grids are extremely rare anywhere in the world.
In total, Africa has only contributed to 3.3% of global emissions since 1960
and has recorded the lowest per capita emissions of any region in each of
the last 60 years. It is evident Africa has substantial wiggle room to expand
natural gas use without causing a climate disaster. If sub-Saharan Africa
(minus South Africa) were to triple its electricity consumption using entirely
gas it would only add 0.6% to global carbon emissions.

If the whole of subSaharan Africa (minus
South Africa) were
to triple its electricity
consumption using
entirely gas it would
only add 0.6% to global
carbon emissions
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World regions: territorial carbon emissions (1960-2020)

Africa has registered
the lowest per capita
emissions of any world
region every year
since 1960
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Natural gas is also by far the cleanest burning fossil fuel. Coal produces
almost twice as much CO2 per million units of energy as gas, while oil
produces roughly one third more. Cutting finance for gas may delay the
transition away from dirtier fossil fuels such as coal and oil.

CO2 emissions by fuel: kg emitted per million units of energy

Coal (anthracite):
103.7 kg CO2

Oil (gasoline):
70.9 kg CO2

Natural gas:
52.9kg CO2

The IEA note that since 2010, coal-to-gas switching has saved around 500
million tonnes of CO2 - an effect equivalent to putting an extra 200 million
electric vehicles running on zero-carbon electricity on the road over the
same period. The organisation also notes that given the time it takes to build
up new renewables and to implement energy efficiency improvements, coalto-gas transitions represent a potential quick win for emissions reductions.
For countries such as South Africa where over 70% of the energy comes from
coal, challenges in securing gas finance may delay the phasing out of coal.

Since 2010,
coal-to-gas switching
has saved around
500 million tonnes
of CO2
Source: MIF based on United States
Energy Information Administration
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In sub-Saharan
Africa, around 70%
of households
depend on wood
fuel for energy.

Biofuels:
Biofuels refer to all fuel sources created from organic matter. This
includes primary biofuels such as timber, wood chips, pellets and
other types of wood traditionally used for heating and cooking
purposes, as well as secondary biofuels that have been processed
such as bioethanol and biodiesel sometimes used in transport.

Investing in gas could also increase the access and affordability of less
polluting fuels for cooking and heating, replace unclean fuels such as
biomass, charcoal, and kerosene. In addition to the clear health benefits
that would be accrued, this can also be positive for the climate. Biofuels
and waste make up just over 40% of Africa’s energy supply, while biomass
accounts for over half of cooking fuel in Africa (54.6%) more than in any
other region.

World regions: primary cooking fuel by source (2019)
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* WHO regions Africa and Eastern Mediterranean have been manually adjusted. All countries covered
in the Ibrahim Index of African Governance have been moved into the Africa region for the purposes
of this analysis. This includes Djibouti, Egypt, Morocco, Somalia, Sudan, and Tunisia.

Wood fuel produces almost twice as much carbon per million units of
energy as gas. In sub-Saharan Africa, around 70% of households depend
on wood fuel for energy, it can take hundreds of years for trees to regrow,
if they are replaced at all, and reabsorb this carbon from the atmosphere.
Wood fuel can also contribute to deforestation. In 2020, Nigeria lost 97,800
hectares (377 square miles) of natural forest, equivalent to 59.5 million
tonnes of CO2 emissions, while the use of wood for cooking and heating
is contributing to the deforestation of the Congo Basin, the world’s second
largest carbon sink.

Wood fuel produces
twice as much carbon
as gas and contributes
to deforestation
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Ukraine crisis triggers European backtrack, but Africa's gas
must serve Africa's people first
Since the Russian invasion of Ukraine, a renewed focus on energy security
among European countries has seen some backtracking on fossil fuel use.
Germany began firing up coal power plants previously scheduled for closure,
while Norway, the UK and US have all begun increasing oil and gas production.
The EU have also recently ruled that gas can be classified as a green investment
under certain conditions in the EU taxonomy for sustainable activities.
At the G7 summit in June, members officially opened the door to more
gas financing stating, “with a view to accelerating the phase out of our
dependency on Russian energy, we stress the important role increased
deliveries of liquefied natural gas (LNG) can play and acknowledge that

Recommendations from Ibrahim
Governance Forum 2022:

investment in this sector is necessary in response to the current crisis. In

Address Africa’s people’s right to

these exceptional circumstances, publicly supported investment in the gas

energy access

sector can be appropriate as a temporary response (…)”. All but Japan were
original signatories to the COP26 commitment, but many are now turning
to Africa to fill the gap.
Germany have entered discussions with Senegal about funding offshore
gas fields. Italy have struck gas deals with Algeria, Angola, Egypt, and Republic
of Congo in recent months in moves to reduce its dependency on Russia.
Italy, France, Portugal, and Spain are all looking for gas in Nigeria, while
investments put on hold in Mozambique and Tanzania may be restarted.
While the investments are welcomed, the fact that they have been driven
by Europe’s anxiety for its own energy security, rather than through a greater

• Balance net zero, energy access,
and energy security
• Consider gas as a key transitional
fuel, to be developed in parallel
with renewables
• Whether for gas or renewables,
look beyond just production alone
• Clean cooking solutions are key
to both climate and health goals.

appreciation of Africa’s unique energy situation, is a cause for concern. For
too long, the global North has not given Africa’s energy needs importance in
their own right. African energy needs have been treated as expendable when
governments in the North want to display their green credentials, but European
energy needs have justified the rolling back of climate commitments.
Despite this, the renewed investment interest in African gas can be a
boon for the continent, but only if integrated with plans for national and
regional energy, as opposed to just providing an alternative source of fuel
for European homes and industries. Investments must also support local
infrastructure development plans, that supply energy to African markets.
For example, plans such as Senegal’s ‘Gas to Power’ strategy, that seek to
establish a framework to optimise the entire natural gas value chain, from
primary energy supply to power distribution to final consumers, can ensure
that investments help to further energy access on the continent.
To guarantee, that this renewed bout of investment in African gas does not
reduce African energy needs to an extension of external agendas, COP27
in Sharm El Sheik, Egypt, must place Africa’s unique energy landscape and
needs at the centre of discussions. The energy poverty faced by many of
Africa’s citizens and the continent’s development agendas must be factored
in. Plans must be made for a nuanced energy transition, that moves towards
a low-carbon future, with the biggest historic polluters taking on the biggest
burden, delivering on previous commitments for renewable investments,
while recognising Africa’s unique situations and clearing the way for the use
gas as a transitional fuel on the continent.

Download the 2022 Forum Report

See more recommendations in the
2022 Forum Report - The Road to
COP27: Making Africa's Case in the
Global Climate Debate.

12

References

Ayuk, N.J. (2019). Billions at Play: The Future of African Energy and Doing
Deals https://www.goodreads.com/book/show/51571114-billions-at-play
Accessed 29 August 2022
Buli, N. & Jacobsen, S. (2021). Weak winds worsened Europe’s power
crunch; utilities need better storage https://www.reuters.com/markets/
commodities/weak-winds-worsened-europes-power-crunch-utilitiesneed-better-storage-2021-12-22/ Accessed 29 August 2022
Cable (2022). The price of electricity per KWh in 230 countries. Variable
used: Average price of 1kw/h (USD) https://www.cable.co.uk/energy/
worldwide-pricing/ Accessed 15 March 2022
The Economist (2021). Donors make it harder for Africans to avoid
deadly wood smoke https://www.economist.com/middle-eastandafrica/2021/05/06/donors-make-it-harder-for-africans-to-avoiddeadlywood-smoke Accessed 29 August 2022
EcoWatch (2022). Do Solar Panels Work on Cloudy Days? What
About at Night?. https://www.ecowatch.com/solar-panels-cloudydays-2654867795.html Accessed 29 August 2022
Energy Capital & Power (2022). Africa’s Electric Vehicle Revolution.
https://energycapitalpower.com/africas-electric-vehicle-revolution/
Accessed 29 August 2022
G7 Germany (2022). G7 Leaders’ Communiqué. https://www.
bundesregierung.de/resource/blob/974430/2057828/77d5804dd1ab30
47bf0f5f74c1139066/2022-06-28-abschlusserklaerung-eng-web-data.
pdf?download=1 Accessed 29 August 2022
International Energy Agency (IEA) (2022). Africa Energy Outlook 2022.
https://www.iea.org/reports/africa-energy-outlook-2022.
Accessed 20 June 2022
International Energy Agency (IEA) (2022). Data and Statistics. Variable
used: Total energy supply (TES) by source https://www.iea.org/
dataand-statistics/data-browser?country=WORLD&fuel=Energy%20
supply&indicator=TESbySource Accessed 15 March 2022
International Energy Agency (IEA) (2021). World Energy Investment.
Variable used – Power – Gas and Oil ($ billion) https://www.iea.org/
data-andstatistics/data-product/world-energy-investment-2021-datafile
Accessed 08 April 2022
International Energy Agency (IEA) (2019). The Role of Gas in Today’s Energy
Transitions. https://www.iea.org/reports/the-role-of-gas-in-todaysenergy-transitions Accessed 29 August 2022
International Renewable Energy Agency (IRENA) (2022). IRENASTAT.
Variable used: Public Flows (2019 USD M) by Country/area, Technology and
Year https://pxweb.irena.org/pxweb/en/IRENASTAT Accessed 27 April 2022
International Renewable Energy Agency (IRENA) (2022). IRENASTAT.
Variable used: Electricity generation (GWh) by Country/area, Technology,
Grid connection and Year https://pxweb.irena.org/pxweb/en/IRENASTAT
Accessed 17 May 2022
Kulovic, N. (2022). Germany striving to develop gas field with Senegal amid
supply uncertainties. https://www.offshore-energy.biz/germany-strivingto-develop-gas-field-with-senegal-amid-supply-uncertainties/
Accessed 29 August 2022
Lo, J. (2021). ‘Huge blow’ – cuts to gas finance sparks West African
backlash. https://www.climatechangenews.com/2021/12/07/huge-blowcuts-gas-finance-sparks-west-african-backlash/ Accessed 29 August 2022
Mo Ibrahim Foundation (MIF) (2022). Africa and Europe Facts and Figures
on Climate and Energy https://mo.ibrahim.foundation/sites/default/
files/2022-02/aef_summit_energy-vs-climate.pdf
Accessed 29 August 2022
Mo Ibrahim Foundation (MIF) (2022). Africa’s digital divide: New
technologies further old inequalities. https://nomadit.co.uk/conference/
vad2022/paper/63976 29 August 2022
Mo Ibrahim Foundation (MIF) (2022). 2022 Forum Report: The Road
to COP27: Making Africa’s Case in the Global Climate Debate. https://
mo.ibrahim.foundation/sites/default/files/2022-07/2022-forum-report.pdf
Accessed 29 August 2022

Mo Ibrahim Foundation (MIF) (2021). Spotlight 17: Africa’s vast green
potential should not be limited to renewable energy. https://mo.ibrahim.
foundation/research-spotlight-17-covid-19-and-africas-governance
Accessed 29 August 2022
Museveni, Y. K (2021). Letting us use reliable energy doesn’t mean a climate
disaster. https://eagle.co.ug/2021/10/25/letting-us-use-reliable-energydoesnt-mean-a-climate-disaster.html Accessed 29 August 2022
Moore, W. & Moss, T., (2022). Europe to Africa: Gas for Me but Not for Thee
https://foreignpolicy.com/2022/07/14/europe-africa-energy-crisis-gasoil-fossil-fuels-development-finance-hypocrisy-climate-summit-worldbank/ Accessed 29 August 2022
Nwafor, J. (2021). How clean cooking helps the climate. https://www.bbc.
com/future/article/20211103-nigeria-how-clean-cooking-helps-theclimate Accessed 29 August 2022
PBS (2022). E.U. lawmakers classify natural gas and nuclear as sustainable
energy investments. https://www.pbs.org/newshour/world/e-ulawmakers-classify-natural-gas-and-nuclear-as-sustainable-energyinvestments Accessed 29 August 2022
Petro Online (2021). What is Biofuel? – Definition, Advantages, and Uses.
https://www.petro-online.com/news/biofuel-industry-news/22/breakingnews/what-is-biofuel-definition-advantages-examples-and-uses/54731
Accessed 29 August 2022
Silverstein, K., (2022). Bring On More Solar And Wind — But Have
Backup Power And Energy Storage. https://www.forbes.com/sites/
kensilverstein/2021/07/19/bring-on-more-solar-and-wind---but-havebackup-power-and-energy-storage/?sh=694f7abe106e>
Accessed 29 August 2022
UN Climate Change Conference UK (2021). Statement on International
Public Support for the Clean Energy Transition https://ukcop26.
org/ statement-on-international-public-support-for-the-cleanenergytransition/ Accessed 29 August 2022
UN Conference on Trade and Development (2020). International
Merchandise Trade Matrix. Variable Used: Exports – Gas, natural and
manufactured. https://unctadstat.unctad.org/wds/ReportFolders/
reportFolders.aspx Accessed 09 May 2022
U.S. Energy Information Administration (EIA) (2022). Variable used: Dry
natural gas exports (bcf) https://www.eia.gov/international/data/world/
natural-gas/dry-natural-gas-exports?pd=3002&p=0000000000000000
01&u=0&f=A&v=mapbubble&a=-&i=none&vo=value&&t=C&g=0000000
0000000000000000000000000000000000000000001&l=249-ruvvvv
vfvtvnvv1vrvvvvfvvvvvvfvvvou20evvvvvvvvvvnvvvs0008&s=315532800000
&e=1609459200000 Accessed 20 June 2022
U.S Energy Information Administration (EIA) (2022). Natural gas. Variable
used: Dry natural gas production (bcf) https://www.eia.gov/international/
data/world/natural-gas/dry-natural-gas-production?pd=3002&p=00g&u
=0&f=A&v=mapbubble&a=-&i=none&vo=value&&t=C&g=00000000000
000000000000000000000000000000000000001&l=249-ruvvvvvfvtvn
vv1vrvvvvfvvvvvvfvvvou20evvvvvvvvvvnvvvs0008&s=315532800000&e=16
09459200000 Accessed 20 June 2022
U.S Energy Information Administration (EIA) (2022). Natural gas. Variable
used: Natural gas reserves (tcf) https://www.eia.gov/international/data/
world/natural-gas/dry-natural-gas-reserves?pd=3002&p=0000000
00000000000004&u=0&f=A&v=mapbubble&a=-&i=none&vo=valu
e&&t=C&g=00000000000000000000000000000000000000000000000001&l=249-ruvvvvvfvtvnvv1vrvvvvfvvvvvvfvvvou20evvvvvvvvvvnvvvs
0008&s=315532800000&e=1609459200000 Accessed 20 June 2022
World Bank (2022). DataBank World Development Indicators. Variable used:
Access to electricity (% of population) https://databank.worldbank.org/
source/world-development-indicators Accessed 15 March 2022
World Health Organization (WHO) (2022). The Global Health Observatory.
Variable used: Population with primary reliance on clean fuels and
technologies for cooking (in millions) https://www.who.int/data/gho/
data/ indicators/indicator-details/GHO/population-with-primary-relianceonpolluting-fuels-and-technologies-for-cooking-(in-millions)
Accessed 20 June 2022

13

World Health Organization (WHO) (2022). The Global Health Observatory.
Variable used: Proportion of population with primary reliance on clean
fuels and technologies for cooking (%) https://www.who.int/data/gho/
data/ indicators/indicator-details/GHO/gho-phe-primary-reliance-oncleanfuels-and-technologies-proportion
Accessed 20 June 2022
World Health Organization (WHO) (2022). The Global Health Observatory.
Variable used: Population with primary reliance on fuels and technologies
for cooking, by fuel type (in millions) https://www.who.int/data/gho/data/
indicators/indicator-details/GHO/population-with-primary-relianceonfuels-and-technologies-for-cooking-by-fuel-type
Accessed 20 June 2022

Author:
Ben Chandler, Senior Researcher
research@moibrahimfoundation.org
Design:
Maria Tsirodimitri, Head of Design
Stella Orkopoulou, Senior Designer
September 2022

mo.ibrahim.foundation
/MoIbrahimFoundation
@Mo_IbrahimFdn
moibrahimfoundation

