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AFRICA’S ENERGY DEFICITS

Reference: AFDB “Light Up and Power Africa
A new Deal on Energy for Africa”, 2017

*“Over 640 million Africans have no access to energy,
. corresponding to an electricity access rate for African countries at
just over 40 percent, the lowest in the world.”

* “Access to energy is crucial not only for the attainment of health
and education outcomes but also for reducing the cost of doing
business and for unlocking economic potential and creating jobs”

* With Worldwide pursuit for ENERGY SECURITY, Africa must
achieve SUSTAINABLE ENERGY SECURITY within the
resources available.

* “Fossil fuels will remain an important part of overall energy Mix” per
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AFRICA’S ENERGY DEFICITS (CONTD) Qwing to population growth, Africa lags behind al! pthgr continents
in terms of energy access, with the lowest electrification rate and
the most limited access to clean cooking
N . |
Lack of access to electricity Lack of access to clean cooking |
* Over 600 million people do not have access to * 920 million people do not have access to clean cooking in !
electricity in Africa Africa é
U Affordability gap: O Affordability gap: |
* Out of these 600 million people, 400 million people o Out of these 920 million people, 680 million cannot
cannot afford tier 2 electrification afford clean cooking
* This represents 66% of total unelectrified population o This represents 74% of the total population that do not
have access to clean cooking
* Electrification in Africa for unelectrified people R \ o)
represents a $75-115 billion opportunity? when o Clean coqklng in Africa represents a $9-12 billion
considering grid, mini grid and solar home system opportunity for population that do not have access to

clean cooking. In addition. vearlv CO2 emissions could
be reduced by 8.9-

“Africa’s geographic diversity holds huge "e
potential for solar and wind power, and its
soils are home to many of the minerals and

rare earths needed for clean energy
https://) ww.iea.org/ney;/africa-faces-both-major-chaIlenges-and-

techﬂo @gilie-s-_it-transitions-to—clean-energy

1. Biogas and e-cooki ere excl d from'this analysis as ‘ential in Nigeria is much smaller (high price of biogas, low electricityaccess for e-cooking)
>

2. Afforda calculaf olution. Tier 2 is defined as minimum 20W power and minimum4h electricity per day Tier 2 = ZOW power & min 4hrs electricity per day 4

3. Based on the SE4ALL Report finding8yconsidering grid, mini-grid an potential




NIGERIA’S ENERGY DEFICITS

Lack of access to electricity Lack of access to clean cooking
\ ﬁ? (rer;:gion people do not have access to electricity in . 146 million people do not have access to clean cooking in
g Nigeria
O Affordability gap: U Affordability gap:
* Out of these 82 million people, 45 million people cannot © Out of these 146 million people, 96 million cannot afford
afford tier 2 electrification clean cooking®

» This represents 55% of total unelectrified Nigerian © This represents 66% of the total population that do not
population have access to clean cooking

* Electrification in Nigeria for unelectrified people © Clean cooking in Africa represents a $2-3 billion yearly
represents a $10-16 billion opportunity> when revenue opportunity® for population that do not have
considering grid, mini grid and solar home system access to clean cooking. In addition, yearly CO2 emissions

could be reduced by 480-540kt
“African nations need to collectively continue to prioritize convenience, affordability, and reliability to reach a
quality of life enjoyed by the industrialized world, which has its economic growth and achieved
prosperity using hydrocarbons.”

Source: World Bank, UN’s Sustainable Development Goals, team analysis, SE4ALL

1. Biogas and e-cooking were excluded from this analysis as the potential in Nigeria is much smaller (high price of biogas, low electricity access for e-cooking)
2.  Affordability was calculated based on incomelevels and least-cost energy solution. Tier 2 is defined as minimum 20W power and minimum4h electricity per day
3. Based on the SE4ALL Report findings, considering grid, mini-grid and SHS potential

Source: World Bank, UN’s Sustainable Development Goals, team analysis, SE4ALL



https://news.climate.columbia.edu/2016/09/22/a-right-to-fossil-fuels-pressure-mounts-for-developing-countries-to-leave-fossil-fuels-in-the-ground/

TUNISIA LIBYA EGYPT
ALGERIA m ) m_ Reserves
Recores Oil: D.4B‘||||0n Barrels Qil: 48B|-H|cm Bls 0il: 3.3Billion Bls
oil: 12Billion Bls Erocuction Production Production
Production 0il: 53,000BOPD Qil: 1.213MMBOPD 0il: 660,000B0PD ‘
Qil: 886,000B0PD |

NIGERIA }
Reserves |
Qil: 33Billion Bbls
Production

Qil: 1.343MMBOPD

Cape Verde
s

Gambia ﬁ

Gu-no.).sns;' - i 4 ‘lDyboun

Sterra I.c. CoHe
R v

.RICA’S OIL RESOURCES |z

SOUTH SUDAN
Reserves Reserves
Qil: 1.5Billion Barrels 0il: 3.5Billion Barrels
Production Production

. Zanzib

Oil: 153,000BOPD 0il: 109,000BOPD

e
.
EQUATORIAL GUINEA
Reserves
Qil: 1.1Billion Barrels
Production
0il: 99,000BOPD CONGO
Reserves hitius
Qil: 2.8Billion Bbls
Production
Qil: 263,000BOPD

GABON ANGOLA
Reserves Reserves
Qil: 2.0Billion Bls Oil: 10Billion Bls
Production Production
Qil: 179,000BOPD Qil: 1.125MMBOPD
T ———— T T e

1. Figures all sourced from OPEC Monthly Oil Market Report, September, 2021
2. Ghana's production was sourced from IEA, Tullow Qil & ENI reports



AFRICA'S GAS PRODUCING COUNTRIES T
DOMESTIC GAS CONSUMPTION 2022 AFRICA OIL+GAS REPORT
TUNISIA ] 3
I LIBYA EGYPT
ALGERIA 2.3 Trillion Cublc Feet Gas Reserves Gas Reserves
w ] Gas Produced 49Trillion Cubic Feet 74 Trillion Cubic Feet |
A1 THlon Chlicret 193Million standard cubic feet per GasProcuced ) GasiProcuced ) |
day(MMcf/d) 1.438illion standard cubic feet 6.24Billion standard cubic feet |
9.58Billion standard per day(Bcf/d) per day(Bcf/d) |
cublc feet per Gas Consumed Domestically Gas Consumed Domestically |
day(Bcf/d) L 7 600MMscf/d 5.98scf/d
Gas Consumed (
4.3Bscf/d NIGERIA
Gas Reserves
— 200Trillion Cubic Feet

Gas Produced
4.18Billion standard cubic feet
per day(Bcf/d)
Gas Consumed Domestically
1.4Bscf/d

Gas Reserves
AFRICA’S GAS RESOURCES  ssia | G

Gas Pr_'o_duced ) Gas Reserves

320Million standard cubic 47Trillion Cubic Feet

/| Gas Produced

feet per day(MMscf/d)
Gas Consumed 200Million standard cubic
Domestically feet per day(MMcf/d)
320MMscf/d Gas Consumed
| Domestically
200MMscf/d
EQUATORIAL GUINEA
Gag Regerves / MOZAMBIQUE
1.4 Trllion Cublc Feet / / / Gas Reserves
Gas Produced / / f 120Trillion Cubic Feet
6501Million standard cubic /// ]f Gas Produced
feet per day(MMcf/d) / / [ 450Million standard cubic
/ / { feet per day (MMcf/d)
150MMscf/d / / rJ | Gas Consumed
/ I Domestically
———— W / / . 80MMscf/d
CAMEROON // ] e
GasReserves
4.7Trillion Cubic Feet / GABON Gas Reserves —\\\ SOUTH AFRICA
1Trillion Cubic Feet Gas. ANGOLA Gas Reserves “._ Gas Reserves
247Mlllion standard cublc feet per Broduced ) 10Trillion Cubic Feet N/A
day(MMcf/d) 45Million standard cubic | | Gas produced Gas Produced
nsumed D fcall feet per day(MMcf/d) 1.0178illion standard cubic feet N/A 7
65MMscf/d w per day(Bcf/d) Gas Consumed
Domestically Gas Consumed Domestically Domestically
o ¥ A5MMscf/d 75MMscf/d 400MMCF/d
P

1. Figures all sourced from BP Review of Statistics, OPEC Annual Statistics Bulletin and IEA



AFRICA's REFINING CAPACITY

NIGER REFINING
No of Refineries: 1
Name: Zinder Refinery (Société de

Raffinage de Zinder)
MOROCCO REFINING Overall Capacity 20,00080PD LIBYA REFINING
No of Refineries: 2 NS REEINRG No of Refineries: 5
Name: Mohammedia Refinery P et e ety Names: Zawiya, Ra's Lanuf, El-
ALGERIA REFINING No of Refineries: 1
(SAMIR), Sidi Kacem {SAMIR) T 2 e Brega, Sarir & Tobruk
No of Refineries: 5 Name: Bizerte Refinery
Overall Capacity: 177, DDDBOPD Overall Capacity: (STIR]- GOverall Capacity: 330,000BOPD

616,00080PD Overall Capacity: |

34,00080PD EGYPT REFINING |

=) 2 —f ¥ i Noof Refineries: 11

i " Y |
No of Refineries: 1 k /032

Morocco

{“S;”;;'R’;' ouadhibou Refinery \} 17 ‘t CHAD REFINING ‘
4 Vi e No of Refineries: 1
Overall Capacity: ks Algeria Y : 3
b onors Libya ‘ Name: Djarmaya Refinery (SEERAT),
4 Overall Capacity: 20,000B0PD

GHANA REFINING

No of Refineries: 1

Name: TEMA Refinery (TOR)
Overall Capacity:
45,000B0PD

CONGO (BRAZZAVILLE} REFINING
No of Refineries: 1

No of Refineries: Two (2)
Names: Abidjan Refinery {SIR),

ERITREA REFINING
No of Refineri
Name: Assab Refinery

{ P Overall Capacity: 15,000B0PD

% / SUDAN REFINING
3 ‘ No of Refineries: Three (3)
Names: EI Obeid, Khartoum, Port Sudan
2 i 7] Overall Capacity: 136,700B0PD
a Central iopi

Abidjan Bitumen Refinery aglcabr}lc Name: Pomle.Nmre Refinery (CORAF)
Overall Capacity: 78,000BOPD . Cameroon i Overall Capacity: 21,000B0PD
NIGERIA REFINING CAMEROON REFINING - Uganda Kenya KENYA REFINING
Noof Refineries: 7 No of Refineries: 1 Congo Rwand / %
Names: Dangote, Ibigwe, Kaduna, Name: LIMBE Refinery 5 : wanco zo o Rﬁn nen;esn IR i KPRL
Oghelle, OPAG, Port Harcourt, Warri | Overall Capacity: 42,00080PD el . ams: Mombosss Refmery (PRL)
7 BRSO Burundi Overall Capacity: 70,000B0PD
Overall Capacity: 1,121,00080PD Status: Burnt Down the Congo peh

JANZANIA REFINING

No of Refineries: 1
e \' Name: Dar es Salaam Refinery (TIPER]
———s ol Overall Capacity: 17,000B0PD
No of Refineries: 1 ANGOLAREHHING Angola dalawi PACiky

% 3 No of Refineries: 1 f PV
(l\;%néiRT]n GerkilBemery Name: Luanda Refinery Zambia CONGO DRC (KINSHASA) REFINING
i Overall Capacity: [[| Mo of Refineries: 1
Overall Capacity: i
lozambique : i
25,000B0PD 56,000B0PD [imbabwe q Name: Muanda Refinery (SOCIR)

WAy Gyerall Capacity: 15,000BOPD

Namibia —! Botswan: ‘
SOUTH AFRICA REFINING

No of Refineries: 6

Names: Astron, Engen, Sapref, Sasol,
Natref, Mossel Bay

5 Overall Capacity: 868,000B0PD
g South Africa

g’ 5 il INo of Refineries: 1

© 600 mi Name: Tomasina Refiery (Galana)

@ Overall Capacity: 12,000B0PD 8
ZAMBIA REFINING
No of Refineries: 1

TR ————— e—— w————— Name: Nden Refliery T —————

Overall Capacity: 21,000BOPD .




AFRICA OIL & GAS FIGURES

Gas
Reserves
Production
Consumed

Oil
Reserve
Production
Consumed

591.1tct
24.31bctd
13.58bctd

117.68bbbls
6.14mmbo/d
4.0mmbo/d

Africa’s Refining Capacity
23 Countries - 4.83mmbopd
5 Counttries - 4.02mmbopd

e
\ .




* There has always been Energy Transition

LLLLS S]] ]
I Shares of U.S. energy consumption by major energy source, 1776-2015
| B
l LLile other renewahbles
| hydroelectric ;
i nuclear '
| 80% |
| natural gas w

60%

wood

40% petroleum

20%

0% )

1776 1850 1900 1950 2015 Ci*?
<

Source: U.S. Energy Information Administration, Monthly Energy Review (April 2016)

* Driven by ease of production, handling and use

*  Decarbonisation was handling a consideration in this case




SO, WHAT CHANGED?

* Energy Transition has always been about energy security vs dependence.

* 50 years ago, the Yom Kipour war, (6-25 Oct., 1973) which triggered the oil boycott of
the West led to the first serious effort (by the West) at energy transition.

* By the time the boycott was called off, oil went from $2.5 to $12.5. The oil shocks had .
far-reaching economic impact on the industrialised world. ... things would never be
the same again!

* The 1973 oil shock triggered a stock market crash, soaring inflation, high
unemployment in the United Kingdom and United States of America.

* In response, industrialised nations took steps to reduce their dependence on OPEC
Oil. 1

T T T T e e = e - - e T ———



- -Industrialised Nations were determined that never again would circumstances outside
their control threaten their energy security and their economy. are now lukewarm about
the quick march away from fossil fuels!

* Large scale funding in the quest for renewable energy began.

* The landmark Paris climate agreement of December 2015 set a target of 2050 for net zero

CO2 (Carbon Neutral) emissions.
. * Fast forward COP 26 in Glasgow in 2021 ... panick from the Russia/Ukrain crisis and a new .

dependence on China for components of renewables technologies, and industrialised
Countries are now lukewarm about the quick march away from fossil fuels!

* Now the new speak is that the Energy industry 1s one industry .... A basket of sources from
fossil fuels to renewables.

* The name of the game in geopolitics



WHAT DOES THIS MEAN FOR AFRICA

* The Name of the game is Energy Security!

* Energy plays a critical role in driving economic growth.
Thus energy transition must not compromise energy supply reliability. What

. we have we must hold!

* Climate change may be an existential threat but so also are institutional
‘poverty, hunger, disease and conflicts linked to gross under-development.

13




WHAT DOES THIS MEAN FOR AFRICA (CONTD)

* We must, therefore, do the following:
- Ramp up production and build up reserves of oil and gas
- Reduce per-barrel production cost
- Build internal Refining Capacity
- Build Industrial/Manufacturing capacity to use oil and gas as feedstock
- Intensily gas-to-power schemes

- Maximise gas to methanol, gas to fertilizer and gas to petrochemical schemes.

14




AFRICA OIL & GAS FIGURES

Gas

Reserves
Production
Consumed

RP

RP (consumption)

Oil

Reserve
Production
Consumed

RP

RP (consumption)

595.2tct
24.6bctd
13.35bcfd
67 Years
124 Years

117.68bb/s
6.14mmbo/d
4.0mmbo/d
53 Years

82 Years

Africa’s Refining Capacity
4.83mmbopd
4.02mmbopd

23 Countries
5 Countries




Energy Security & Transition Strategies:
Managing Oil & Gas Resources — Unlocking Value for Nigeria

2020 2030 2040 2050 2060 2070
....... Accelerate Oil to 3MMbopd
OIL Eliminate Emissions & Introduce CCUs
.. Grow Integrated Gas to 20~+Bfpd
Eliminate Emissions & Introduce Blue
GAS ‘ Hydrogen
g
& Others

Coal, Charcoal .. Take out Carbon intensive fuel,
Wood ‘ Expand 1.PG, CNG etc... and deepen Electrification

16

Source: World Bank, UN’s Sustainable Development Goals, team analysis, SE4ALL
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