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Context and objectives for
this report

Context

This report was sponsored by the UK Aid
Manufacturing Africa programme

All analysis was conducted bet ween
August and December  2025. Unless
otherwise noted, numbers, findings, and
case studies are current as of that date

This report is intended as the  first full
assessment of the biofuels opportunity in
Africa, to create awareness among food
and agriculture companies, fuel providers,
investors, governments, and development
partners of the opportunity and enablers
required
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Objectives

Provide an overview of the current
landscape of biofuels globally and in Africa

Assess the potential size of the biofuels
market in sub - Saharan Africa in 2035
across all fuel types and feedstocks

Synthesise priority enablers that the

private sector, development partners, and
governments can consider to develop the
biofuels market




Our analysis of the biofuels market in Africa benefited from
significant stakeholder and expert perspectives

NON- EXHAUSTIVE | Biofuel producers | Airlines  Distributors Electricity generation Others
1 5 + Sector experts  (including research Multiple data sources
Stakeholder interviews with institutions, humanitarian - 10+ consumer interviews
private companies organisations, investors) . 30+ interviews with global experts
(including biofuel producers, equipment manufacturers) Clean Cooking Alliance - Government reports
_ _ - Gates Foundation - Company reports
5 ethanol players in Africa . Gather Ventures . EAOSTAT
1 bio- briguette / bio - pellet player - Lo ie Snly Comidng Sl + UN COMTRADE
q_ _ P play (MECS) . IME

1 FAME biodiesel player - World Resource Institute . World Bank Data

2 biogas players (for household as + Practical Action Kenya + World Economic Forum

well as - Kenya Biogas Association - World Bank Commodity Markets

- Clean Cooking Association of Kenya Outlook

industrial use)

1 Syngas producer Multiple reports and articles
- IEAb A Vision for Clean Cooking Access for All
People for Development b Cooking Behaviour Study: Main barriers and drivers

1 UCO aggregator

2 Airlines towards the adoption of cleaner cooking solutions by households in 8 African
C L countries (2024)
1 Fuel distributor - United Nations Environment Programme b Africa Waste Management Outlook
3 Manufacturers using biomass (2018)
fuels World Economic Forum b Clean Skies for Tomorrow: Sustainable Aviation Fuels as a

Pathway to Net - Zero Aviation
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Terminology and abbreviations (1/2)

Term/ Term /
abbreviation Description abbreviation Description
1G first generation (feedstocks produced from food crops) EV electric vehicle
2G second generation (feedstocks produced from non - food crops or waste products) FAME fatty acid methyl ester
ACRE name of a proprietary agriculture analytical tool used in this analysis FAO Food & Agriculture Organization
AMC adyance n.1.arket commitments FAOSTAT FAO statistics
APAC Asia - Pacific feedstock biamass input to production_of biofyels
APNPP AL L commitment , A oot sy IOMIASSTAPULO PTOCUETON.OT DIOWE

in 2006 to support  biofuels ) FID final investment decision
ATJ alcohol -to- jet Flex fuel cars that can run on pure ethanol (modern cars can only handle up to E20 blends)
avg average FTE full time equivalent
B5, B10, B20 FAME diesel blend with diesel, with the percent of the blend indicated by the number FX foreign exchange
s f)e.g., B5 is 5% FAME diesel blend) GDP gross domestic product

attery energy storage system - - -
GDP PPP ross domestic product purchasing power parit,

Biofuel fuel derived from biomass 9 P P gp party
Blending Requirement by government to blend a certain share of biofuels with fossil fuels gen - set generator set
mandate GEP Global Energy Perspective (proprietary model projecting consumption of different
Bn billion fuels under different transition scenarios)
c&l commercial and industrial GHG greehouse gas
CAGR compound average growth rate GJ gigajoule
CAPEX capital expenditure GMO genetically modified organism
cc clean cooking GST goods and services tax
CHP comblneq h.eat and.power GT gigatonne
CO2eq carbon dioxide equivalent H2 hydrogen
Conventional For the purposes of this report, a conventional biofuel is a biofuel that is already
biofuel commonly used globally (e.g., ethanol, FAME diesel) and has been for decades ha hectares
CORSIA Carbon Offsetting and Reduction Scheme for International Aviation HEFA hydroprocessed esters and fatty acids
DDGS distillers' dried grains and  solubles HH household
DFI Development Finance Institution HVO hydrotreated vegetable oil
DRC Democratic Republic of Congo ICS improved cookstove
Drop in fuel a sustainable _fuel that can fully replace a fossil fuel (no infrastructure, engine, or other IEA International Energy Agency

changes required) - -

- IFAD International Fund for Agricultural Development

e- [fuel] - e.g, fuel produced via hydrogen process
€SAF, e- gasoline iLUC indirect land use change
E5, E10, E20, E85  ethanol blend with gasoline, with the percent of the blend indicated by the number IMF International Monetary Fund

(e.g., E5 is 5% ethanol blend) Intensive or livestock production system in which livestock is raised in a zero or limited - grazing
EPA Environmental Protection Agency semi - intensive situation (e.g., in a barn)
EPC engineering, procurement, and construction production
EU European Union IRR internal rate of return
1. Forthe purposes of this report, sub - Saharan Africa excludes South Africa
o] (]
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Terminology and abbreviations (2/2)

Term/ Term /
abbreviation Description abbreviation Description
JetA-1 jet fuel RNG renewal natural gas
Jv joint venture RON research octane number
k thousand SAF sustainable aviation fuel
kg kilogram SBTi Science - Based Targets initiative
KNBS Kenya Bureau of National Statistics sSDG Sustainable Development Goals
ktpa thousand tons per annum SE4AIl Sustainable Energy for All
kw kilowatt SSA sub - Saharan Africa
kWh Ifllowatt hour starch and feedstocks from starch or sugar - based crops such as maize, wheat, sugarcane,
L litre sugar - based cassava, etc
LCOE levelized cost of electricity (the energy cost required for a fair rate of return on an feedstock

energy investment) t tonne
LPG liquified petroleum gas TCO total cost of ownership
LUC land use change T3 terajoule
m3 metres cubed : . TRS total recoverable sugars
MECS Modef’n Energy Cooking Services programme uco used cooking oil
MJ BTU mﬁlgajoslg- — LUn UK United Kingdom
mm million Britis ermal Units

f I t ! us United States
Mn million - -
- US DFC United States Development Finance Corporate
MoU memorandum of understanding -
US RFS United States Renewable Fuel Standard

MW megawatt -
MWh megawatt hour uUsD United States Dollar
Novel crop alternative or less common plant grown for specialized markets (like food, fuel, fibre, or VAT value added tax

pharma) YTD year - to- date
OECD Organisation for Economic Co - operation and Development
oil - based feedstocks from oily crops (e.g., soybean, palm oil) or waste (like used cooking oil,
feedstock tallow)
p.a. per annum
PAYGO pay - as-you - go
pH measure of acidity
PPP public - private partnerships
PTL power - to - liquid

Purposefully -
grown crops

inedible crops grown specifically for biofuel production

RD

renewable diesel

1. Forthe purposes of this report, sub - Saharan Africa excludes South Africa
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Executive summary

Biofuels overview, scope, and context in Africa

Details on approach for sizing the opportunity for biofuels in Africa

Contents Appendix 1: Africa biofuel feedstock availability assessment

Appendix 2: Use case deep -dives

Appendix 3: Lessons learned on biofuels adoption from other countries

Appendix 4: Methodology
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Executive summary:  Africa could unlock up to $10Bn in biofuels
production by 2035 (1/3)

Africa could unlock up to $10Bn in biofuels production by 2035

‘ ’ y 7 ‘

Africa has the potential to unlock up to $10 billion in biofuels production by 2035 , transforming its energy landscape while catalyzing agricultural
development, rural livelihoods, and clean cooking adoption. Biofuels Aranging from 1G fuels made from food crops to 2G fuels prod uced from
waste and non -food biomass 3 are already widely used globally. More than 70 countries mandate ethanol blending in road transport, and

L e e ) - . o urf ent biofuels ~ |
market remains limited (~$200 million), despite significant resource availability.

A realistic assessment of market potential focusing on use cases that require no subsidies, minimal cost differences (<5%) to consumers,

proven technologies, and feasible feedstock availability , Shows that Africa could scale production to $10 billion . By 2035, this opportunity could
generate up to 325,000 jobs , support 2.2 million farmers , and helpupto 15% of households transition to cleaner cooking. Two countries 2 Nigeria
and South Africa 3 account for ~40%  of this potential, with Angola, Ethiopia, Tanzania, and Uganda also emerging as major contributors. The

opportunity also brings a projected $7 billion improvement in forex balance through reduced fuel and wood imports.

Up to $1.7Bn in value could be unlocked with limited to no policy interventions

Approximately $1.7Bn in value could be captured by 2035 through use cases where the economics already make sense or where only light policy
interventions (e.g., VAT exemptions) are needed. Three applications account for 80% of this opportunity:

A 2G oil - based feedstock aggregation and processing ($0.5Bn). Africa can competitively supply UCO and purposefully - grown crops like castor
to international SAF markets (EU, US), contingent on traceability systems, farmer offtake agreements, and enforcement of heal th regulations
restricting UCO reuse.

A Ethanol for clean cooking ($0.7Bn). Viability is achievable in very specific cases for urban demand where LPG or electricity are unavailable or
unreliable and where sufficient feedstock is available at low cost. Cost - competitiveness can be achieved with quality carbon cre dits.

A Bio- pellets for clean cooking ($0.2Bn). Suitable for rural or peri - urban households that purchase fuelwood (but not for those with free access).
Scaling requires improvements in consumer awareness, distribution logistics, and co - location with biomass sources (e.g., sugar m ills
producing bagasse).

All these use cases have a range of existing players acting in the market. Ethanol for clean cooking is also the only use ca se in this scenario that

requires 1G feedstock - 100,000 tonnes of cassava or 200,000 tonnes of sugarcane for a 15M litre plant. Non - staple food crops s uch as sugarcane

and cassava (in East and Southern Africa) can be used.
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Executive summary:  Africa could unlock up to $10Bn in biofuels
production by 2035 (2/3)

However, strong policy support will be required to reach full potential (~$10Bn by 2035)

Achieving the full potential requires substantial policy intervention consistent with global precedents. Key mechanisms inclu de blending
mandates, predictable procurement frameworks, PPP models, and policies limiting unsustainable wood harvesting.
Use cases that are viable with limited to no policy (e.g., export of 2G oil - based feedstocks, ethanol and bio - pellets for clean cooking) scale to
$5.5Bn with further policy support (e.g., logging restrictions) as this supports the viability to a broader range of producers and/o r consumers.
Strong policy such as mandates and PPPs also unlock three additional use cases that are not otherwise viable:
Ethanol for road transport ($3.1Bn). Blending mandates of 5  b10% could be viable in markets with high gasoline prices (where the cost to
consumer of a blend has a low impact) and the capacity to scale crop production. Deployment would require approximately 20 ethanol
plants (~$70 million each), primarily through PPP structures in countries such as South Africa, Nigeria, Uganda, Ghana, and T anzania.
Sustainable Aviation Fuel (SAF) refining ($1.1Bn) . A $1.1Bn market for SAFproduction could be unlocked in countries with the potential to
produce and aggregate sufficient oil feedstocks to meet minimum - viable scale for a HEFA plant (0.5 million tonnes, with an inves tment size of
$0.75- 1Bn). These would be South Africa (using 2G oil - based feedstocks such as UCO and castor oil) and Nigeria (using palm oil) . However,
viability is contingent on two considerations: (1) Global SAF mandates are assumed to continue to scale (i.e., while current SAFsupply is over -
capacity until 2030, this could shift to under - capacity as mandates scale post - 2030); and (2) For Nigeria, given the sustainabil ity concerns
around palm oil in the EU (and to some degree in the US), this opportunity will depend on emerging supportive SAF regulation in Asian
markets. Given the size of investment required, SAF production will likely require contracted offtake with the target export de stinations.
FAME diesel ($0.3Bn). While a smaller opportunity at $0.3Bn, this is largely concentrated in a single country (Nigeria), should that country
consider a diesel blending mandate to stimulate palm oil production (as seen in some Southeast Asian countries). No other co unt ry could
generate sufficient surplus of oil feedstocks to justify a similar mandate.
Achieving the full - * T T T start it
While nearly 50% of the full 2035 opportunity can be achieved with 2G feedstocks, reaching full - potential will require growing t he production of 1G
crops (maize, cassava, sugarcane, palm oil) and diverting some share to fuel production.
This is a controversial topic, particularly given Africa is a food insecure region and most regions that adopted biofuels sta rte d from a surplus
position. However, there is no other economically viable feedstock option for use cases such as road ethanol. The market pro jec tions for ethanol
require Africa to devote ~4% of its projected 2030 maize, cassava, and sugarcane production to biofuels (equal to 6% of current production).
o L]
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Executive summary:  Africa could unlock up to $10Bn in biofuels
production by 2035 (3/3)

An alternate perspective could be that 1G biofuels might actually help spur an agriculture transformation. Africa is underper for ming its yield
potential and farmers often face a low incentive to invest in yield growth as excess production leads to gluts and price cras hes. Biofuels
production could provide offtake for that excess that could incentivise investment and contribute over time to yield growth a nd long - term food
security. Countries that have adopted ethanol blending mandates for road fuels, for example, have seen growing investment in pro duction.

That being said, any mandate needs to be carefully ramped up to avoid food price spikes and food - fuel competition and also needs to have a
strong flexing mechanism to account for supply - side shifts (i.e., blending mandates are reduced when anticipated feedstock suppl y is low due to
weather or other production challenges). This requires strong governance of the mandates with good information on projected sup ply - demand
imbalances and patient capital to support the large capital investments in ethanol production facilities while mandates are b eing ramped up.

Investors, development partners, and governments can collaborate to unlock the market

For investors, the investments in the limited - to - no policy scenario are highly distributed in nature - across a large number of countries and

smaller scale businesses (e.g., <$5Mn cooking ethanol plants, development of castor oil production and aggregation across mul tip le countries).
These businesses will need patient capital to enable them to make the investments necessary for supply while driving the cons ume r buy - in for
demand. Investors could consider setting up dedicated financing facilities (including, for clean cooking, a facility for carb on credits) to
sufficiently scale across many smaller businesses. In the strong policy scenario, the nature of investments change, moving t 0 m uch larger
facilities (e.g., $ 70Mn road ethanol plants), typically requiring PPPs and project finance.

Governments can consider how biofuels can play a role in the sustainable fuel transition and provide a supportive, steady policy environm ent for
investment. Governments can consider less complex policy interventions, such as VAT exemptions, consumer awareness campaigns , or
enforcement of health regulations to restrict reuse of UCO. More complex interventions such as ethanol blending mandates or S AF refining
require careful considerations of risks and the overall business case.

Development partners can support via concessional capital and agriculture value chain development across multiple use cases.

In all cases, choice of location matters. Countries are not equal in terms of availability and cost of feedstock and competing fuels. All investments

and policy decisions there must be carefully made on a country - specific (and even region - specific) basis.
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Africa could generate up to ~$10Bn in annual value
from biofuels by 2035

Market potential under different scenarios,

Domestic use cases

$Bn, 2035

. Cooking . Industrial heat and power Road Export use cases Aviation Feedstock export

$10Bn

This implies 3% of Post- 2035, if

Lot hAas
consumption is
biofuels (EU and US
are currently at 10%)
Ethanol (3.1)

$1.7Bn

2G oil - based

Ethanol feedstock (0.5)

2G oil- based
feedstock 2 (2.5)

Bio-
Pellets

mandates
scale in Africa
(for road fuels)
and Europe (for
SAF), market
potential could
grow to $18Bn
(additional
$3.4Bn for road

©.7)
02 Biogas b|0fue|S and
io- .1)3 S
$O ZBn briqilrgttes O refirﬁ:g $4ZBI’] fOI‘
. (1.6) (1.1)
export of 2G
Bio-gas Bi0gas E;Z?I hanol . p
(0043 (O o) o oil - based

feedstock to
Europe for SAF
production)

Strong policy

Implementation of m  ore complex policies (e.g., road fuel
blending mandates, PPPs, logging restrictions); however, no
subsidies or other high - cost policies assumed

Limited -to- No policy

Current market

Estimated based on current blending mandates and
clean cooking company revenues

Economics against alternatives sufficient to incentivise use
orincludes implementation of less complex policies (e.g.,
Tax or duty exemptions)

1. Premium gasoline market only; assumed to be filled by imported blends given low volumes

2. Excludes South Africa feedstock production potential as this is assumed to be used for SAF production in this scenario

3. Biogas market sized using a cost for energy to enable apples - to - apples comparison with other fuel costs; however, in reality,
energy inthenatno - cost

g

Tl  \anufacturing Africa Source: Equity Axis , Sugar & Ethanol ,US Grains, _ ‘|, ' “ , _. . . ... T m T o e T T T, T

ukaid Pioneering a Sustainable Fuel Alternative, Malawi beckons investment in crops for biofuel production, Press search

it is an avoided cost as households or companies put in the onsite digesters and the



https://equityaxis.net/post/18042/2024/8/zimbabwe-bans-unleaded-petrol-a-strategic-move-towards-sustainable-biofuels
https://informaconnect.com/a-plan-for-e20-and-ethanol-to-power-in-malawi/
https://grains.org/bioethanol/ethanol-market-profiles/south-africa/

South Africa and Nigeria make up ~40% of potential; other key

markets are Angola, Ethiopia, Tanzania, and Uganda

Market potential per country (strong policy scenario), 2035, Mn USD

| Cooking(biogas, bio - pellets, ethanol)
| 2G oil- based feedstock

B FAME diesel I Road ethanol
|| Industrial heat and power (biogas and bio

B SAF refining
- briquettes)

Major use
cases:

Domestic use cases Export use cases

40% of total value

P: South Africa . 1,415 B I I Nigeria .1,215 B |
I I Nigeria l 1,350 BE R Angola |29O B
== Uganda 575 1 I P>—= South Africa * }270 B
S~ Ethiopia J 460 1 I= P south Sudan } 240 ]
7| Tanzania f 450 1 I= DRC | 150 ]
fw Ghana | 280 HEM — EQYPL | 140 [ ]
Angola } 280 HE k. Sudan | 130 []
22 DRC | 270 HEC B zambia | 130 ]

Others B 1.800 Others B 1100

Total I s 5o Total I 55

1. Value only considers value addition from SAF refining (i.e., it nets out the value of feedstock produced and imported to Sout

h'!lﬁ_"'.-
Tl Manufacturing Africa

Source: Manufacturing Africa team analysis
ukaid

h Africa from other countries (e.g, Zambia) to avoid double

Nigeria and South Africa
could make up ~40% of
the biofuels market in
Africa by 2035, primarily
due to their feedstock
surplus potential  and
high fuel use relative to
other countries

This is driven largely by

local road ethanol and
FAME diesel blending;
with potential for export
of 2G oil - based
feedstock and SAF
export

Other key markets could
be Angola, Ethiopia,
Tanzania, and Uganda

- counting




~$2 - 9Bn investment into biofuels could create up to 325,000 jobs,
support ~2.2Mn farmers, and drive ~$7B FX impact

Summary of potential impact of biofuels adoption under different scenarios by 2035

Limited - to - No policy Strong policy
. 9.4
Cumulative investment
&= required , Bn USD 2.2 ~7% of ~33Mn
- g RS | gmallholder
325 farmers in
0000 Additional Africa
(b employment LtO" ' I . 85 — impacted
~60%
292 improve -
ment in
2
KQ“P Farmers supported , Mn 05 .| | Africa
merchandise
trade
2 7.0 balance of
FX impact, Bn USD ~$11Bn
AR 0.5 ¢ (2024 latest
estimate)
1. Basedon Africa -based industry benchmarks across multiple countries in the agro - processing and chemicals industries. Direct jobs benchmarks: Cooking and industrial b 0.3 jobs per $8000 revenue; SAF and 2G oil

based feedstock production b 1000 jobs per $2Bn investment; Road ethanol b 42 jobs per $70Mn investment; Road FAME diesel b 160 jobs per $200Mn investment. Indirect jobs multipliers per $1Mn revenue: 2G oll
based feedstock, ethanol, FAME diesel, and SAF production b 12; Bio pellets, bio - briquettes b 56; Biogas b 11

2. Assumes 80% of production by smallholder farmers and 20% by commercial farms; smallholder farmer size assumed to be 1.5ha and commercial farms 250ha
o] (]
Talw  Manufacturing Africa Source: Manufacturing Africa jobs multiplier index, lowa State University, IFAD, Africa Export - Import Bank: African Trade Report 2025, Press search, Expert input
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With limited to no policy action, there are six biofuel investment
opportunities, of which 3 are >80% of the value

Use cases making up 80% of the value in | 1G] 26
the limited -to-no policy scenario
Opportunity Geographic Investment
Use cases Biofuel Primary feedstock (under limited - to- no policy scenario) Top 3 countries concentration 1 concentration 2
Cooking _ @ Bagasse Build ~100 plants ($2 - 3M each) producing 24kpta each near sugar = I I
Bio - pellets mills or sawmills to serve households or institutions (e.g., schools, Ehiopa  Ngeri  Tanzania Low
% Saw dust hospitals)
Biogas Manure Deploy 20,000+ small - - scale biogas digesters annually in 44 Sub - = E
© Saharan countries, focusing on rural households Ehopa  Tanzana  Kenya L
(Qulu Farm waste
@ Maize Establish ~ 70 ethanol plants of 15Mn L each using non - staple 1G = e ==
Ethanol crops (e.g., cassava in East Africa) to produce cooking - grade e —
b Cassava ethanol in countries where alternates for urban cooking (e.g., LPG,
electricity) are unavailable or unreliable; connect to carbon credit
@ Sugar cane mechanisms to improve affordability
Industrial Biogas Manure Invest in EPC companies to build 200 biogas plants for heat and I I E =
heat and © power requirements (0.5 - 2 MW each) focusing on breweries, Moo Soutr  Etiopia
power Waste from food & agro - processors, and wastewater treatment plants; and ~30,000 Africa Low Low
beverage processing rural biogas mini - grids for power distribution
i -
m%, Municipal sludges
Bio - briquettes @ Bagasse Build >50 bio - briquette plants (~$3.5Mn each) across 22 countries E I I o
to supply industrial clients largely in the agro - processing industry couth Nigera _Egym Low
% Saw dust (linked to cooking bio - pellets plants) Africa
Feedstock 2G oil - based %? Waste oils (e.g., Set up business to collect waste oils (e.g., UCO, tallow) for export; I I E
export feedstock o UCO), Castor ol test and scale castor oil production and refining for export - Low

1. Defined by market potential concentrated within top 3 countries: Very high (+75%), High (50
2. Defined by how market value is distributed across

o L]
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supporting 200k farmers

Nigeria

All these use cases scale with stronger policy support

Source: Manufacturing Africa team analysis

- 75%), Medium (25 -50%), Low <25%
investments : Very high (1 - 3 largescale plants / investments), High (4

- 20 plants / investments), Medium (20

Angola South
Sudan

- 50 plants / investments), Low (>

50 plants / investments)




With strong policy action, there are three additional biofuel

Investment opportunities

| 1G] 26
Opportunity Geographic Investment
Use cases Biofuel Primary feedstock (under limited - to- no policy scenario) Top 3 countries concentration 1 concentration 2
Road Ethanol @ Maize Invest up to $1.3Bnin 8 - 20 fuel - grade ethanol production facilities %‘ I I =
with 200Mn tonnes of annual capacity across 12 African countries, e —
. South Nigeria Uganda
b Cassava supported by blending mandates that ramp up gradually to enable Africa
1G feedstock production and accompanies by governance
@ Sugar cane mechanisms to flex mandates
FAME diesel %@ palm oil Invest $0.2Bn in a FAME diesel production facility with 350M Lof I I
annual capacity in Nigeria to meet a 5% blending mandate that very high verv hiah
ramps up gradually to enable 1G feedstock production and Nigeria ery hig ery hig
accompanies by governance mechanisms to flex mandates
Aviation SAF refining %(3 palm oil Develop two SAF production plants ~ 3one in Nigeria and one in I I k‘
Southern Africa 3 each with a 500M - tonne annual capacity and o ot
- igeria Oy!
Waste oils (e.g., UCO), e?(port SAF and HVO. The SOL_Jthern Africa plant could focus on 2G Africa Very high Very high
castor. brassica oil- based feedstocks (waste oils, purposefully - grown crops). The
L Nigerian plant would focus on 1G palm oil (with careful mitigation of
carinata T
deforestation risks)
1. Defined by market potential concentrated within top 3 countries: Very high (+75%), High (50 - 75%), Medium (25 -50%), Low <25%
2. Defined by how market value is distributed across businesses: Very high (1 - 3 largescale plants / investments), High (4 - 20 pla nts / investments), Medium (20 - 50 plants / investments), Low (>50 plants / investments)
P o]
ﬁaiﬂ Manufacturing Africa Source: Manufacturing Africa team analysis




~w { | | 4 1 y |
+ i — C + ﬂ
of 1G feedstocks
" 0 Feedstock required
Use case
type Limited - to - No policy Strong policy

Road - ethanol

Biofuel production under strong policy would require
agriculture transformation

ReE) - [FAbIS e In other cases, countries adopting biofuels such as ethanol

used existing surplus supply of 1G crops. Countries in Sub -
Saharan Africa would be the first to adopt biofuels to drive
agriculture production, starting from a deficit or

supply/demand - balanced position

~5Mn tonnes of
feedstock required
(~1% of production in
Africa today °)

Cooking - ethanol

Aviation - SAF This presents a challenge, but could also be an opportunity:

refining 3 R . _ . . .. ' _ .. . biofuels demand can . L
Cooking - bio - pellets spur investment in increased agriculture production by
creating greater demand and absorbing surplus crop during

glut times (potentially preventing price crashes). This may
support food security over time L

Cooking - biogas

Industrial heat and _ _ ] _ _ )
power - biogas Agriculture ramp - up is feasible, if Africa can  close the yield gap
relative to peers  (e.g., India for maize, Brazil for cassava) and

with conservative land expansion 2

Industrial heat and
power - bio -
briquettes +60% of ethanol demand could be produced using cassava in
Eastern or Southern Africa, where it is not staple crop, thereby

mitigating potential impact on food prices

Aviation - 2G oil -
based feedstock
export

Aviation - SAF
refining 4

Locally it creates an incentive to grow feedstock for ethanol plants

Land expansion only leverages available land that is suitable for agriculture but is not protected or environmentally critica | and is assumed in projections to be lower than historical rates (e.g., 1% p.a.)
SAF derived from palm oil

SAF derived from UCO and castor oil

Across 34 countries; 2022 production of maize, cassava, and sugarcane estimated ~400Mn tonnes

=3

Tl Manufacturing Africa Source: Expert interviews
UKal

1.
2.
3.
4.
5.
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By 2035, ethanol could require up to ~4% of total production
of cassava, maize, and sugarcane

[ Road [ Cooking !__J Remaining surplus that could be produced under the medium agriculture projection 1
- s Lo T .. o, Y(mediym agriculture projection) © . T A
0 10 20 30 40 50 60 70 80 90
Cassava =& Uganda . ___________18% "] Noglobal
¥ Tanzania benchmark as
- S BYYRR ——————————————————————————————————————= ethanol
il A o | 159% _
e S L L = production
B B Nigeria from cassava is
= Ghana limited to Africa
. b major
P= Mozambique )
producers use
E= DRC maize or
Total cassava —I sugarcane
Maize B= South Africa US maize benchmark
i Zimbabwe
Bl Angola 5%
=== Ethiopia
Total maize
Sugarcane [l Madagascar N oL
Total sugar I Brazil sugarcane
Total Total key countries @AY, T benchmark
Total across Africa
For context, the 4% of total Africa production in 2035 equals 6% of 2022
production; for key countries, the 6% in 2035 equals 13% of 2022 production
1. Medium agriculture projection assumes crop yields forecasted to match peer countries ( Maize b India; Cassava b Brazil; Sugarcane b Africa best - of- best benchmarks) with focus on smallholder - farmer yields and
where Africa is actually close to benchmark already in some regions (e.g., some countries in Africa each 12 tonnes/ha for cas sav a; Brazil benchmark is 15 tonnes/ha), plus conservative land growth (1% p.a. assumed;
historical has been 2% p.a. for maize and 3% p.a. for cassava)
o] (]
Ta@lw™  Manufacturing Africa Source: FAOSTAT, Resource trade. Earth, Press search, Expert interviews
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Governments, investors, and development partners can consider
options to support the scale - up of biofuels in Africa

NON- EXHAUSTIVE

Options to consider

Use cases Top countries Governments Investors Development partners
Domestic Road ethanol B= South Africa Implement ethanol and FAME Invest in PPPs for ethanol / Support agriculture extension
and FAME diesel I 1 Nigeria diesel blending mandates FAME diesel production  (with to smallholders, linked to
Clean cooking —_— Set up PPPs for ethanol/FAME governments) offtzke tfor ethanol/FAME
(bio - pellets, == Uganda diesel production Setup a $650Mn clean production
biogas, ethanol) = Ethiopia Setup independent bodies  to cooking fund  to support Support carbon credit
Industrial heat regulate biofuels and flex investment into biofuels (bio - methodology development
and power 2 Tanzania mandates based on feedstock pellets, biogas, ethanol), with a and scaling for clean cooking
(biogas, bio - supply projections link to carbon credits
briquettes) Include biofuels in  national !nvest n E.PC companies 0
clean cooking strategies implement industrial biogas
solutions (similar to seen with
Implement policies to support solar C&l)
local production  (e.g., duties
or VAT on imports)
Export 2G oil- based B N Nigeria Enforce healthr egulations for Investin testing and scaling Support piloting of 2G oil crops
feedstock B3 Angola cooking oil reuse and create a of 2G oil crops (e.g., carinata)
Sustainable B= South Afri tracezla.blllty sfystem tto aid ¢ Develop innovative tech -
aviation fuels — SOU ca EJOCmC? lance for aggregation o based solutions  for UCO
(SAF) refining South Sudan collection
Set up controls on export of
: . Set up JVs/PPPs for SAF
% bRC oil - t)tgsed fiﬁdssz\?:(:k dm i refinirl?g with offtakers in
[C)(c))?:n;:zls Wi production export countries
o] (]
Tl Manufacturing Africa Source: Manufacturing Africa team analysis
ukaid
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Overall implications from the analysis

Location matters

Countries are not equal in terms of availability and cost of feedstock and
competing fuels. All investments must consider country - specifics (and even
look at sub - regions within countries)

Supportive policies
critical for use cases
to scale

=©)

While expensive policies like subsidies or incentives for high - cost biofuels are
not assumed, even in cases where the economics can make sense, supportive
policies enable scaling by:

creating stable demand (e.g., through blending mandates)

improving feedstock supply (e.g., through health regulations that make UCO
more available for aggregation)

reducing investment barriers (e.g., through tax or other incentives)

1G biofuels can be
controversial, but a
case may exist

%

-]

Ta@lw™  Manufacturing Africa
ukaid

-------

Countries have used 1G biofuels as a way to create a demand sink for excess
production, thus stimulating agriculture investment; however, careful ramp -up
of any mandates and a clear understanding of demand - supply balance to flex
mandates is required

This analysis assumes conservative ramp up on yield and very low land
expansion in all 1G feedstock projections
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Biofuels overview | i L - ,
i | ﬂ y 1

+ — 7 ) \ XL n
NOT EXHAUSTIVE O Focus of this report % Representative market CAGR (%), 2020 -2030 @ 2020 demand, Million tonnes per annum
O <
Fuels fully compatible with existing infrastructure (blended up to 100%) and Use cases in scope
can be produced from either bio - based or hydrogen - based sources

P v
® {‘ @ Passenger cars

use similar feedstocks to
sustainable liquids, but have

e- methan e

)

D\
@ Bio/ Renewable/ voo»——-(o-A Trucks @
_ _ e- Gasoline 4 e-Diesel*
Conventional  biofuels FAME Hydrogen
Carbon - based with biodiesel o @ . .
fibility restricti Fuels which require new At @
compatibiity reswictions Bio/ infrastructure (e.g., not
(blend walls) with existing o . C . o
combustion engines i e- Methanol 1 A
9 Ethanol 2
o @ Marine @
1- 2% 10%+
. Cookin @
Non - liquids & g
RNG? / Gaseous based products which
different market dynamics J 1+ < Industrial heat
3 \ and power

. . ) et = :

Methanol and ethanol can be upgraded to various drop - in fuels but by themselves are not a 100% drop -in fuel N . \ generatlon

1.
2. Includes MTBE (methyl tertiary butyl ether) and ETBE (ethyl tertiary butyl ether)

3. Renewable natural gas

4. e-fuels are produced from hydrogen and are not in scope for this report; the bio - based version of these fuels (e.g., renewabl e diesel/HVO) are in scope
h‘!.'llﬂ'.-

Ta@lw™  Manufacturing Africa Source: Expert interviews

ukaid
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Biofuels overview |

combinations of feedstocks and technologies

NOT EXHAUSTIVEb PRIMARY PATHWAYS ONLY

Each biofuel can be produced from different

Conventional biofuels o, -7, a9 "’
Renew - Bio-
FAME- Bio- Bio- able die - metha -
Feedstocks Examples Ethanol diesel Biogas methane gasoline sel (HVO) SAF nol Pathways
1G Food Sugarand  Maize, sugar cane @ rermentation
(First crops starch crops o e
generation e Fermentation +
feedstocks) Oil crops Palm oil, sunflower alcohol -to-X
seeds e o e Transesterification
(FAME)
2G (Second - JAdvanced Fibrous/ Switchgrass, .
generation woody plant  miscanthus, short - @ @ @ o ?F)'/\(jg)genatlon
feedstocks) rotation woody crops @
Non - edible  Camelina, jatropha, Pyrolysis or
oil plants !  brassica carinata Torrefaction
e o @ Via water - |
Waste We(\js;e oils _Uzed c_o?king oil, '| gas shift  |oicper.
and fats industrial waste oils, ‘o~ . |Tropsch
animal fats @ ;_/'a SRl P
ication
Manure Manure from cows, .
pigs, etc. Via water -
@ gas shift Metha -
nol syn -
Fibrous/ Bagasse, rice husks, Via gasi - |thesis
woody corn stalks, forestry o @ @ fication
waste residues
Anaerobic
Municipal Everyday garbage or @ @ @ digestion
waste trash generated by e

1. Includes algae
o] (]

Tl Manufacturing Africa
UKalc

households

Source: Expert interviews




Biofuels overview |

NOT EXHAUSTIVEb PRIMARY
PATHWAYS ONLY

[ Cost - competitive versus alternatives

Globally, the economic viabllity of different
biofuels depends on the feedstock and degree of policy support

Some cost differential but <10%

High cost differential (>10%) but still not prohibitive . Prohibitively high cost b currently not done

Traditional biofuels Advanced biofuels

Renew -
FAME- Bio - Bio- able die - Bio-
Feedstocks Examples Ethanol diesel Biogas methane gasoline sel (HVO) SAF methanol

1G Edibles Sugar and Maize, sugar cane
(First starch crops
generation
feedstocks) Oil crops Palm oil, sunflower seeds
2G (Second - Advanced Fibrous/ woody Switchgrass, miscanthus,
generation plant short - rotation woody crops
feedstocks)

Non - edible Camelina, jatropha,

oil plants 1 brassica carinata

Waste Waste oils and Old cooking oil, industrial

fats

waste oils, animal fats

Manure

Manure from cows,
pigs, etc.

Fibrous/ woody
waste

Bagasse, rice husks, corn
stalks, forestry residues

Municipal &
industrial waste

Everyday garbage or trash
generated by households

Economic viability mainly driven by technology costs. Policy support needed globally to achieve cost parity and hence uptake

1. Includes algae
o] (]

Tl Manufacturing Africa
UKalc

Source: Expert interviews




Global trends | Countries support biofuel adoption to support local
agriculture production, and improve trade and FX balance

NOT EXHAUSTIVE; EXAMPLES ONLY 0 Primary driver Secondary driver
FAME
Ethanol producers producer  SAF
Reasons for mandate b e S —
adoption US Brazil India UK  EU Indonesia EU Detalls
Absorb surplus Qo O o (/] Feedstock producers (e.g., sugarcane in Brazil/India &
=m=n production Sugar & corn surplus Palm oil corn in the US) pushed for blending mandates to
surplus create an alternative market in times of surplus supply
In India, the sugar industry pushed for higher mandates
(E5- E20) to create a market for their excess sugar
Improve trade @ (/] SO (] India viewed ethanol as a potential pathway to
and FX balance improve its oil trading balance b of the ~350 million
tonnes of oil consumed annually, only 20- 30 million
tonnes are produced domestically
Reduce GHG Q © @ UK and EU introduced E10 blending mandates to reduce
emissions emissions from road transport sector
EUintroduced SAF mandate to reduce emissions from
airline sector
Improve air Qo US Introduced the 1970 Clean Air Act , leading to ethanol
quality and blending standards (ethanol improves fuel quality) b
health outcomes mandates were officially introduced 30+ years later
h’t‘llﬁ
Tl Manufacturing Africa Source: Expert interviews, Reuters, EIA EIA Indian Sugar , Advanced Biofuels USA , Grains.org

uxaid


https://www.reuters.com/markets/commodities/oversized-us-corn-crop-responsible-swell-global-supplies-2024-03-04/
https://www.eia.gov/todayinenergy/detail.php?id=63644
https://www.eia.gov/todayinenergy/detail.php?id=7770#:~:text=The%20U.S.%20Department%20of%20Agriculture%20(USDA)%20has%20reported%20a%20significant,which%20is%20blended%20into%20gasoline.
https://www.indiansugar.com/NewsDetails.aspx?nid=53289
https://advancedbiofuelsusa.info/e30-could-reduce-brazil-s-dependence-on-imported-gasoline-says-mme
https://grains.org/united-kingdom-implements-e10-standard-to-develop-net-zero-transport-sector/

Scope of this report | We look at all Africa and all fuels out until 2035

Geography

All countries in Africa, but specific focus on Manufacturing
Africa focus countries (Ethiopia, Kenya, Nigeria, Tanzania,
Rwanda, and Senegal)

Fuels and
feedstocks

All conventionaland 6’ -, biofuels

J

All feedstocks considered (1G and 2G), with assessment of
availability and risks

Time period

Market sizing and investment projections until 2035

Ten- year time horizon chosen given most relevant for
investment decision - making

I Use cases

mlm
S h“-‘:i Manufacturing Africa

ukaid

Use cases include road, cooking, industrial heat and power,
2G feedstock export, aviation, and maritime




Africa fuels ecosystem | Africa contributes
5% to global fuel demand, but is expected

to grow fastest 2025 M 2035
Share of CAGR, Switch to renewables over
Global fuel market size (excluding renewables), Bn USD!?2 total , 2025 2025- 35 time is taken into account,

with decreasing demand in

I 1,546 some regions driven by that

(e.g., due to SAF mandates
in the EU, growing adoption
1155 of EVs in North America,
Europe, and Asia)
454
In Africa, lower starting
Eurasia 479 point on fuel consumption,

more rapid population and

Non - OECD Asia

OECD Americas

|

OECD Europe

: GDP growth, and lower
Middle East 489 9% 5.2% .
expectation on renewables
adoption in some segments
Africa 16.5% (e.g., EVs) contribute to

fastest growth
OECD Asia Pacific

13.9%

Non - OECD Americas

1. Excludes fuel demand back - up generation in some countries and includes primary and secondary energy consumed by transformation i ndustries

2.  Africa pricing based on average market price for Nigeria, Kenya, South Africa, and Morocco. For other regions, regional data use d where available.
Global indices from the World Bank Pink Sheet used where regional data was not available

o] (]

=1 R-E Manufacturing Africa Source: IEA, McKinsey Global Energy Perspective 2025, World Bank Pink Sheet 2025, Press search
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Africa fuels ecosystem |
demand can be substituted W|th blofuels

2025 | 12035 M Primary Solid Biofuels 4 [l Natural Gas, LPG [l Diesel [ Gasoline [l Bituminous Coal [l Kerosene Jet fuel Other 25

Africa fuel demand (excl. renewables) for

selected categories Example applicable

biofuels (bolded fuels can
Use case Value, Bn USD! Energy, Mn TJ! Fuel mix today, % of TJ fully substitute fossil fuels)

Ethanol, FAME diesel, Bio-
gasoline, Renewable Diesel
(HVO)

Road !

Cooking 3° n

Industrial heat
and power

Bio - pellets, Ethanol, Biogas

Bio - briquettes, Biogas, Bio -
methanol

Aviation SAF

FAME diesel, Bio - methane,

Marine Renewable Diesel (HVO)

Excludes fuel demand from back - up generation in some countries and includes primary and secondary energy consumed by transformat ion industries
Includes Refinery Gas, Crude Oil and more

Decline is driven by shift towards more efficient cooking fuels like LPG and Biogases

Primarily wood and charcoal

Excludes electricity

Includes Sulphur fuel oil

-]

Tl Manufacturing Africa Source: IEA
ukaid
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Africa fuels ecosystem | Regional differentiation of fuel type also
provides different opportunities

B Primary Solid Biofuels 3 [l Natural Gas, LPG [l Diesel [ Gasoline [l Other Bituminous Coal Other 2

Africa Fuel Demand (excl. renewables) by region for top 3 segments, 1% of TJ 2025 Implications

Use case Southern North East West Central Road: Mix of petrol
and diesel for road
transport provides
opportunities for
both ethanol and
FAME or HVO/
renewable diesel in
all regions

Road !

Cooking: High use
of traditional
biomass for cooking
(outside of North
Africa) suggests
potential for
sustainable biofuels
adoption, if it can be
economically viable

Cooking

Industrial
heat and
power

Excludes electricity
Includes Refinery Gas, Crude Oil and more

3. Primarily wood and charcoal

1.
2.
h‘:‘llﬂi
Ta@lw™  Manufacturing Africa Source: IEA
ukaid
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Biofuels ecosystem |
across African countries

Biofuels commitment indicators for selected countries in Africa

AS OF AUGUST 2025

Egypt

Some support for biofuels adoption exists

Ethiopia

Kenya Morocco

@ Positive for biofuels adoption

Nigeria

Rwanda
[

Senegal

il

South
Africa

@ Negative for biofuels adoption

Tanzania

g

Has a biofuels strategy been

published in the past 5 years?

Development
Strategy 2025

Biofuels guidelines
launched in 2022

Have any biofuel guidelines,
standards, or specification
requirements been introduced
in the past 5 years?

Part of
development
strategy

Biofuels guidelines
launched in 2022

Are there mandates,
requirements, or plans for use
of biofuels?

E10 blending
mandate for
gasoline (stated)

No national mandate;

one county -level
(Kisumu)

E10 for gasoline and
B20 for diesel
(stated)

®@ © oW

E2- E10, B5 blending
mandate (partially
in effect)

Membership in any voluntary
organizations or
commitments that support
use of biofuels? 1

Wiil join CORSIA in
2027

Member of CORSIA Member of APNPP

Member of CORSIA

Member of CORSIA

Member of APNPP

Deferred CORSIA till
2" Phase in 2027

g g a 8 '.

Member of CORSIA

Are there fuel subsidies or
policies that support fossil
fuels?

Recently reduced
subsidy

Lowered in 2024
and removed 2025

Only to stabilise
prices re- introduced 2023

Phase - out in 2015,

Removed in 2023

Could be removed
(IMF negotiations)

Has there been a Nationally
Determined Contribution that
has been set for biofuels?

] o]

Tl Manufacturing Africa
UKalc

Part of Sust. Energy
Dev plan

Source: Press search, IEA

Policy for biofuel
use

Bioenergy in power
generation




Biofuels ecosystem |

NOT EXHAUSTIVE; AS OF AUGUST 2025

Country strategies for biofuels exist (although
many outdated); however, actual regulation is limited in Africa

Issuing body

Key highlights

Kenya Bioenergy Strategy
(2020 -2027)

Kenya Ministry of
Energy

Supports blending mandates by 2027 (E10 and B5/B10) with framework around standards, quality
control, and compliance monitoring

100% clean cooking solutions (including suggested ~30% ethanol in mix)

Nigerian Biofuel Policy and Incentives
(2007)

NNPC?

Legal framework for biofuel production with a target of 10% ethanol blend in gasoline.

National Renewable Energy Action Plan
(NREAP) (2015 b2030)

Federal Ministry of
Power

Translates the NREEEP 2 adopted in 2015 into actionable targets, including achieving 1.8Mn litres/day
of ethanol and 0.3Mn litres/day of biodiesel by 2030

Supports 10% ethanol blending (E10) in gasoline and 20% biodiesel blending (B20) in diesel

Revised Ethiopian Biofuels
Development Strategy (2025)

Ministry of Energy and
Water

Proposes a minimum of 10% ethanol and 3% biodiesel blends by 2030

Climate - Resilient Green Economy

Government of

By 2030, replace 0.28Bn L of diesel and 0.09Bn L of petrol with blends of 5% biodiesel and 15%

(CRGE) Strategy (2011) Ethiopia ethanol
Sustainable energy for all action B Ministry of Country - specific SEforALL action agenda aligned to universal access, doubled renewables share,
agenda (2016 -2030) Infrastructure doubled efficiency through to 2030

Senegal Bioenergy Action Plan
(2020 b 2030)

Ministry of Energy,
Petroleum, and Mines

Increase the share of bioenergy in the national energy to 40% by 2030
Increase clean cooking access by 11.3% annually, adding 15.8Mn users by 2030.

National Strategy for Clean Cooking
Fuels and Biofuels (2025 b2035)

Ministry of Energy,
Petroleum, and Mines

Reduce reliance on traditional wood fuels, which currently account for 42% of household energy
use

Tanzania National Energy Policy (2015)

Ministry of Energy and
Minerals

Promote sustainable energy development and increase access to modern energy services. There
are no clear target figures outlines to be achieved

National Energy Compact for the
United Republic of Tanzania (2025)

NNPC : Nigerian National Petroleum Corporation

Government of
Tanzania

1.
2. NREEP : National Renewable Energy and Energy Efficiency Policy

] o]

Tl Manufacturing Africa
UKalc

Source: Public reports and strategies as listed on the page

75% access to clean cooking by 2030, and mobilizing financing to support energy development,
targeting a total of $12.9Bn




Biofuels ecosystem | At the same time, Africa is affected by several
International regulations and trends

NOT EXHAUSTIVE

Feedstock sourcing restrictions Refuelling requirements Investment restrictions
ﬂ s [EE]

. -Reng8wable Energy Directive Il The » = A T ~regulation’ * _ " DFIs adhere to strict sustainability
and [l limits sourcing of feedstock to requires aviation fuel suppliers at standards , which often implicitly or
those that match strict GHG emissions major EU airports to blend a minimum explicitly rule out investing in biofuels
and minimal/low land use change share of SAF into all jet fuel. FuelEU from 1G feedstocks or those that lead
requirements. This explicitly restricts Maritime regulation requires ships to land - use conversion (e.g., US DFC
feedstocks such as palm oll calling at EU ports to progressively Biofuels investment guideline) or
US RFS Requirements  similarly lower th_e GHG_ intensjty pf th_eir fuels 3 inve_sting In assets that_ may ir_lyplve
requires that feedstocks meet specific compelling African shipping lines on qusﬂ fue_ls (e.q., _blendlng facilities for

EU routes to adopt cleaner fuel biofuels into fossil fuels)

GHG lifecycle thresholds _ _
alternatives to stay compliant

Implications for Africa

Requirements mainly create demand No domestic (in - Africa) impact. Projects seeking investment may face
for waste oils and  2G purposefully - However, African airlines or ships challenges from investors such as DFlIs
grown oil crops , out of which ~60% wiill refuelling in Europe must use if using 1G feedstocks or engaging
likely need to be imported by 2030 sustainable fuels to with fossil fuels (even if for blending)
Palm oil is restricted in the EU and will match requirements

be phased out

E.'IIF"
= h“-‘:'-l Manufacturing Africa Source: Press search, EU, expert interviews, US DFEC Environmental Guidance Renewable Energy b Biofuels Projects
uKkal
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https://www.dfc.gov/sites/default/files/2019-08/Biofuels-Guidance-Notes.pdf
https://www.dfc.gov/sites/default/files/2019-08/Biofuels-Guidance-Notes.pdf
https://www.dfc.gov/sites/default/files/2019-08/Biofuels-Guidance-Notes.pdf

Biofuels ecosystem |

Some analysis has been done on opportunity

for biofuels in Africa; identified publications are on cooking and SAF

Similarities and differences between this report with other published reports on Africa biofuels
opportunity

NON- EXHAUSTIVE

Sustainable Aviation

Clean cooking Fuels (SAF)
Report z(:&). M EECS Dalberol oo @ WORLD BANK GROUP
‘— c:ok?.:; Services - FORALL

Africa Energy Commission
Sustainable Scaling: Meeting the
Clean Cooking Challenge in
Africa (2022)

Kenya Ethanol Cooking Fuel
Masterplan (2021)

Nigeria Integrated Energy Plan
(2022)

S o o
Economic Assessment of
Sustainable Aviation Fuels in

Africa (2025)

Similarities to
this report

Similar findings on key barriers
(e.g., upfront costs, infrastructure,
limited investment support)

Emphasis that ethanol is not
cost - competitive compared to
LPG and note the presently small
scale of ethanol production for
clean cooking in Kenya

High potential for clean cooking
fuels uptake based on current
penetration, affordability, and
lack of alternatives

R <
compares costs to conventional

Jet Al fuel, and offers insights on
key unlocks to governments,
investors and airlines

Key differences
to this report

] o]

Tl Manufacturing Africa

uxaid

Focuses on broader clean
cooking potential (including LPG
and electricity), with a 2030
timeframe

Focuses only on ethanol, with
limited focus on other clean

cooking biofuels (e.g., bio - pellets
and biogas); scope is only Kenya

Source: MECS, Dalberg, SEforALL, World Bank Group

Focuses on broader clean
cooking potential (including LPG
and electricity), with a 2030
timeframe; scope is only Nigeria

Focuses on four detailed
country - level case studies and
project examples related to
different production pathways




Biofuels ecosystem |
from various 1G and 2G feedstocks

NOT EXHAUSTIVEb AS OF FEBRUARY 2026

African players produce biofuels

Use cases Biofuel Company Primary feedstock(s) Country
Road Ethanol Green Fuel (Chisumbaje) Sugarcane = Zimbabwe
FAME diesel Gilr:'-jiii: Giloil uco EE Kenya
Cooking Biogas {SISTEMA bio. Sistema Bio Manure EE Kenya
Cﬂ Home Biogas Manure EE Kenya
Ethanol ( KOKO KOKO Networks (shut down as NA b no own production E Kenya
of February 2026) = Rwanda
“ GIRAFFE Giraffe Bioenergy Cassava EE Kenya
AT Bukona Agro - distillery Cassava == Uganda
5 Asanita Cassava B N Nigeria
Bl Moto Safi NA b no own production E 'IF:::;/Znia
;‘"gdeg‘q;w CleanStar Mozambique Cassava P= \Mozambique
'0) ; Green Energy Biofuels Sawdust and water hyacinth I B Nigeria
Industrial heat and Biogas QUEBE ies Qube Renewables Agri - waste (flower farm waste) EE Kenya
power Pyrogenesis Agri - waste
Biowatt Energy Holdings Manure B= South Africa

e Cummins Cogeneration Ltd Woody biomass EE Kenya
Bio - briquettes/ OTAMUWA Tamuwa Agricultural residues (bagasse) EE Kenya
bio - pellets w o Ecocharge Sawdust and bagasse EE Kenya
2G feedstock export ﬁ Eni Castor oil Kenya; Democratic
Republic of the Congo
MUNZER ;. . Muenzer uco EE Kenya

] o]

Tl Manufacturing Africa
UKalc

Source: Press search, company websites




Biofuels ecosystem |  Several players have attracted small - scale
Investment in biofuels in Africa; one large investment was made into

feedstock production Deal details 2020 - 2025 (May YTD)
NOT EXHAUSTIVE .
) ) Country of Deal size,
Total investments received by investment Target (Investee) USD Mn Year Details on Investment Investors
iofuel compani 1
biofuel co Panies m Debt financing for 172
== Kenya : 2100 2024 oot e ook ltalian Climate
el e Fund
X25 mmmm— e
; B South bIUENEI:I: . oop3  EAuity investment to scale Climate Fund
Africa Erarau Haldinas ’ up biogas plant Managers
252
1 RA 2023, Equity i
X , Equity investment (seed Delta40 OPES LCF
E Kenya .\\’ 9'0 EN I_-:;!:GEY = 2024 round+seed extension) Other investors
I I Nigeria 1) 0.8 2016  Seed fund Acumen
Hooge Rated Social
E Kenya Vumﬂ 0.8 2020 Seed fund Ventures Bestseller
Foundation
g Loan to scale up bio - Kenya Climate
E Kenya @ o 2018 briquettes production Innovation Center
Concessional equity :
E Kenya () 0 2022 financing to enhance NN GG
#LLLIN . . Ventures
IHE Y TIRS production capacity
. 2024, Debt facility/carbon Mirova Rand
E NG K 0 K 0 el 2025 finance loan Merchant Bank
10
B pwanda F Undisclosed 2024  Undisclosed Acumen
2014- 19 2020 - 2024
1. Companies that produce biofuels: ethanol, biogas, biodiesel, bio - briguettes and clean cooking stoves

] o]

=1 R-E Manufacturing Africa Source: Press Search

..........



Contents

] o]

Ta@lw™  Manufacturing Africa
ukaid

Executive summary

Biofuels overview, scope, and context in Africa

Details on approach for sizing the opportunity for biofuels in Africa

Appendix 1: Africa biofuel feedstock availability assessment

Appendix 2: Use case deep -dives

Appendix 3: Lessons learned on biofuels adoption from other countries

Appendix 4: Methodology

34



Methodology |
opportunity for biofuels in Africa

Initial screening

We followed a six

Market sizing

- step process to assess the

i

hw

Activity Identified a long Assessed availability Determined Estimated the Outlined the Identified
list of biofuels of feedstocks in feasibility of market potential investment critical enablers
opportunities that Africa for those different biofuels under two potential & impact
could be viable in biofuels in specific different scenarios
Africa in the next countries
10 years
Method Created a long list of 11 Determined the demand For specific end - uses, Sized each opportunity Determined the potential Determined
biofuels opportunities and supply for 1G (food where feedstock is based ona limited -to- investment size for the requirements for short -
based on intersection of crop) feedstocks  to available at sufficient no policy scenario, and market potential under listed opportunities to
end - use and feedstocks determine if it is possible scale in specific a strong policy scenario different scenarios scale
for Africa to generate a countries, determined by 2035 :
Excluded use cases that ) Assess resulting
surplus and under what the economic case o
are expected to be " potential impact on  GDP,
S . conditions focused on local :
prohibitively expensive, . FX balance, and job
. . A production and . -
have low technological Determined availability I creation under different
: competitiveness .
maturity, are unproven, of waste feedstocks and . scenarios
4 : against other fuels
or require heavy potential to grow non -
regulation even globally food 2G crops Excluded fuels for further
within 10 years Screened countries that a_nalygs if no economic
viability
could generate a
minimum viable scale of
different feedstocks to
produce different biofuels
T 2]

S R-E Manufacturing Africa




Step A | We identified 11 viable biofuel opportunities for Africa

@ G@ 1G2G @ 2G

Traditional
Use case fuel Biofuel Relevant feedstocks in Africa Technical considerations
Road Gasoline o Ethanol Maize, cassava, sugar cane Maximum blend is 20% with conventional gasoline
without flex cars #4; minimum economic scale production
plant of 100Mn liters 3
Diesel e FAME diesel Palm oil, UCO, tallow, castor, brassica carinata Typical blends are up to 20%, but can be higher (up to
30%) given warm climate; production plants can be
small (minimum scale less relevant)
e HVO! Palm oil, UCO, tallow, castor, brassica carinata Produced as a by - product of SAF production
Cooking Wood, kerosene, ° Bio- pellets Bagasse, saw dust -

etc.

Manure, farm waste

Household - level biogas stoves require biomass
feedstock equivalent to manure from 2 cows

LPG, electricity

Maize, cassava, sugarcane

Minimum economic scale for production is a 15Mn litre
distillery 3

Industrial heat
and power

Any non - green
fuel for power or
heat generation

Manure, waste from food processing, sludges

Manure, waste from food processing, sludges

e Bio- briquettes

Bagasse, saw dust

Feedstock export

2G oil- based
feedstock 2

UCO, tallow, castor, brassica carinata

Aviation Kerosene (Jet Al) @ SAF refining Palm oil, UCO, tallow, castor, brassica carinata Minimum economic scale HEFA plant is 0.5Mn tonnes
(requiring 0.6Mn tonnes of oil)

1.  Asaby - product from potential SAF production and use case in niche applications (e.g., off - grid power for mining companies)

2. Waste oils and purposefully - grown crops for SAF and HVO

3. Ethanol for cooking is a lower purity (70%) and can be produced at a smaller scale; Fuel - grade ethanol is 99% purity and requir es much higher CAPEX therefore larger minimum scale

4.  Flex cars largely unavailable in Africa and assumed to be so given that majority of the fleet is used vehicles from markets s uc h as Japan, where flex cars are not primarily used

o] (]
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Step A | We excluded use cases (including for certain feedstocks)
that are technologically immature or too expensive to be viable,
based on global experience

DETAILED RATIONALE FOR EXCLUSION IN APPENDIX 4 @ 1G@ 162G @ 2G
Rationale for exclusion

Traditional High cost relative to No proven Unviable technology
Use case fuel Biofuel Feedstock alternatives use case until post - 2035
Road Gasoline Ethanol @ Bagasse, rice husk, corn stalks © ©
Renewable gasoline . Agriculture or municipal waste, purposefully grown dry matter @ @
Diesel HVO ‘ Agriculture or municipal waste, purposefully grown dry matter @
@ Maize, cassava, sugar cane © @)
Cooking Bio- methane @ Vanure, farm waste © @)
Ethanol . Bagasse, rice husk, corn stalks @
Industrial Wood, gas, Renewable diesel . Palm oil, UCO, tallow, castor, brassica carinata @
heat and LPG, coal (HVO) . Agriculture or municipal waste, purposefully grown dry matter @
power FAME diesel @ Paim oil, UCO, tallow, castor, brassica carinata O ©
Most diesel gen - sets not
rated to take blends
Aviation Kerosene SAF refining ‘ Maize, cassava, sugar cane @
@ Agriculture or municipal waste, purposefully grown dry matter @
Maritime Natural Gas Bio- methane @ Manure, agriculture or municipal waste @
Diesel FAME diesel . Palm oil, UCO, tallow, castor, brassica carinata @
Renewable diesel . Municipal waste or purposefully grown dry matter @
(HVO) @ Maize, cassava, sugar cane ©
o] |2
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Step B | We assessed the availability of 1G and 2G feedstocks
as a constraint on potential biofuels use in Africa

Factors considered to assess feedstock surplus available for biofuels projection

1G

(First Starch and e Demand e Trade Balance Al Vel
. sugar - based scale

generation

feedstocks) %ﬁ Oil - based Under different agriculture Different growth rates Surplus countries trade Surplus remaining in
projections (low/medium/ for different crops (e.g., with deficit countries each country must
high projection assuming some staples grow with along established meet minimum viable
different rates of yield growth population only; higher trade corridors scale for a production
based on historical and peer value crops grow in Some regions plant, where applicable
benchmarks; limited land part with income) (e.g., forroad - ethanol

assumed to still import
from international
sources where it
makes sense 1

Potential production e Feasibility

expansion to avoid and SAF plants)
conversion of natural land for

fuel production)

2G Purposefully -
W

(Second - grown crops
generation (e.g., castor) Based on land suitability analysis for different crops Assuming adoption only in limited areas to avoid
feedstocks) (removing land with high biodiversity criticality) 2 competition with food crops or large land expansion
afa
——1Waste . .- -
Availabili @ Il ili
(e.g., UCO, ailability Collectability
manure) Total waste generated for individual feedstocks (e.g., Based on factors such as presence of large farms
manure, tallow) (allowing large scale aggregation of manure), collection
rates for used cooking oil in line with peer benchmarks,
expected quality of waste (e.g., post - consumer waste
largely considered too low quality)
1. E.g., North Africa is assumed to remain food deficit, but assumed to continue to largely import from the world given high dem and for crops such as wheat, where sub - Saharan Africa has low growing suitability
2. Including protected areas and relatively intact landscapes (e.g., East and Southern African miombo woodland, Central Africa r ainforest)
o L]
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Step B | Africa could have sufficient feedstock for biofuels
production with limited land expansion if it matched
yield to peer countries

! 1 Projection used for market sizing
Surplus , 2035, Mn tonnes

. . 1 . . . 2 1 . . . .
Low projection : Medium projection ! High projection Surplus here is total
Historical yield growth, 1% p.a. land | Yield matches peer countries 1 Same as medium projected, but that can be used for
Selected growth, waste oils collection rate 11% p.a. land growth, oil collection 1 2% p.a. land growth, oil collection . ) q
feedstocks Feedstock type persists 1 matches India benchmark 1 matches Indonesia benchmark biofuel production
Maize However, not all this
Starch and S surplus is used , given
sugar - based that market potentlal IS
1G < also constrained by
ugarcane economics against
Oil- based Palm oil competing fuels and
minimum scale
Purposefully Castor oil requirements (i.e., a
grown oil country may have a
crops Brassica carinata oil surplus but insufficient
_ to meet minimum
Waste oils UCO/Tallow viable scale. A single
2G Bagasse road_ethanol plant .
requires 0.5 Mt maize,
Sawdust 1.3 Mt cassava, or 2.7
Other waste
Mt sugarcane. A SAF
feedstock .
Manure plant requires >0.6 Mt
oil feedstock )
Municipal waste
1. For 1G starch, sugar, and oil crops, available surplus is shown: this surplus adjusts the potential surplus (raw projected pr oduction - demand) to account for trade to meet food and feed demand in deficit countries
2. Medium agriculture projection assumes crop yields forecasted to match peer countries (Maize b India; Cassava b Brazil; Sugarc ane b Africa best - of- best benchmarks) with focus on smallholder - farmer yields and
where Africa is actually close to benchmark already in some regions (e.g., some countries in Africa each 12 tonnes/ha for cas sav a; Brazil benchmark is 15 tonnes/ha), plus conservative land growth (1% p.a. assumed;
historical has been 2% p.a. for maize and 3% p.a. for cassava)
o] (]
Talw  Manufacturing Africa Source: Manufacturing Africa team analysis
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Step B | Some biofuels use cases are constrained by feedstock
availability; however, no use case is eliminated due to feedstock

® 1G @ 1G/2G @ 2G

B sufficient surplus in+ 20 countries B No country
Sufficient surplus in 5 - 20 countries | Not relevant/ no minimum requirement Low projection i Medium projection 1 ! High projection
Sufficient surplus in < 5 countries " 71 Projection used for market sizing ! Same as medium
Yield growth to match i projected, but 2% p.a. land
Historical yield growth, 1% i peer countries, 1% p.a. land growth, oil collection
. p.a. land growth, waste growth, oil collection i matches Indonesia
Use case Biofuel or product Feedstock type oils collection rate persists i matches India benchmark ! benchmark
© =10 I
@ e ose I S
© o — 1
Cooking o Bio- pellets Saw dust, bagasse i
O oooxs I S
e Ethanol Cassava, maize, sugarcane _
Industrial power & e Biogas Manure, municipal waste No minimum scale required (biogas plants are for onsite use and can be scaled with feedstock size)
Heat ’ '
@ Bio- methane Manure, municipal waste No minimum scale required
© soo-briquetes Saw dust, bagasse I B
Feedstock export ‘ 2G oil - based UCO, castor oil No minimum scale
feedstock .
Aviation @ SAF refining UCO, castor oil, palm oil _
1. Medium agriculture projection assumes crop yields forecasted to match peer countries (Maize b India; Cassava b Brazil; Sugarc ane b Africa best - of- best benchmarks) with focus on smallholder - farmer yields and
where Africa is actually close to benchmark already in some regions (e.g., some countries in Africa each 12 tonnes/ha for cas sav a; Brazil benchmark is 15 tonnes/ha), plus conservative land growth (1% p.a. assumed;
historical has been 2% p.a. for maize and 3% p.a. for cassava)
o] (]
Talw  Manufacturing Africa Source: Manufacturing Africa team analysis
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Step C | However, not all use cases are economically viable,
with two eliminated; others only serve specific market segments

@ SAF refining

Export potential

mandates; increasing global SAF mandates can increase demand

Impact: . High (below par) Medium (roughly at par) . Low (above par) Negligible to no impact . 1G ‘ 1G/ 2G . 2G
o Economic considerations 1
Traditional
Use case Biofuel fuel Cost competitiveness FX impact ° Economic viability, and for which market segments
Road E5- E10 blends can have negligible effect
o Ethanol Gasoline (<5%) on pump price in high - gasoline price Replace gasoline imports ° Only scales with mandates in countries with high gasoline prices
countries with low feedstock costs
. B5- B10 blends can have negligible effect on . : . . . .
a FAME diesel Diesel pump price (<5%) with low feedstock costs Replace diesel imports 0 Only scales with mandates in countries with low feedstock costs
. 3- 6x more expensive than diesel; even with a . . Too expensive for local demand; however, produced as a SAF by - product so only
e HVO Diesel blend, would increase pump price >10% Replace diesel imports e exported as such
COOking Bio - pellets Wood, kerosene, Competitive against purchased wood or Not assumed to compete with LPG Only for households currently purchasing wood or kerosene (likely in peri - urban or
p etc. kerosene; not against harvested wood so no effect on FX 2 some rural areas); logging restrictions can increase viability
Biogas Wood, kerosene, If household has sufficient own - feedstock Not assumed to compete with LPG Only for households with available own - biomass (minimum 2 cows in an intensive or
109 etc. (e.g., 2 cows produce sufficient manure) so no effect on FX 2 semi - intensive production system to allow manure collection)
. . . . Only for households with higher incomes who cannot use traditional fuels (due to
. At par only with carbon credits and in inland Not assumed to compete with LPG e ) )
G Ethanol LPG, electricity countries with high logistics costs for LPG so no effect on EX 2 g:g;lrlité/it;o burn indoors) and lack access to alternates such as LPG or reliable
Industrial Bio- gas Wood, gas, LPG, vs. fossil fuels Some possible substitution of Only for industries with wet biomass waste which have combined heat and power
heat and 10-g coal imported fuels like coal needs and low -to-medium heat requirements
power Bi . . ’ _—
10 - Wood, gas, LPG, 20- 30% more expensive than biogas, already Some possible substitution of Not economical versus alternatives
methane coal pricing it out of range imported fuels like coal
Bio - Wood, gas, LPG, vs. fossil fuels Some possible substitution of For companies burning biomass already without access to a fossil fuel alternative and
briquettes coal imported fuels like coal close to a feedstock source
Feedstock 2 il - Largely for export given demand for feedstock to fulfii SAF production internationally;
G oil - based NA NA Export potential ° can also be locally produced for SAF production; increasing SAF mandates globally
export feedstock can increase demand
Aviation Kerosene 0 Only for export given high cost for local adoption and no expected or likely domestic

5- 10% blend rates would increase the price
of jet fuel by ~10 - 15%

1. Biofuels may have other considerations beyond economics. These include health benefits, energy access, and agriculture co - be nefits (e.g., biogas produces fertiliser as a by - product; ethanol blending mandates
may stimulate agriculture production). However, we looked primarily at the economic case
2. All cooking biofuels are expected to add to clean cooking penetration where clean alternates like LPG or reliable electricity

often cheaper)

mlm
S h“-‘:i Manufacturing Africa

UKl
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are not available; they are not assumed to compete with LPG or electricity (given those are

Source: Manufacturing Africa team analysis




Step D | We then evaluate market potential based on economics
across two different scenarios

Strong Policy

Local Biofuels adopted when  economically viable against 6 __. . ' _ lagtions likes mandates for low - cost
Policy alternatives _ . L 6 . . lpoliciés like ,VAT = Bbiofuels, import restrictions, or PPPs adopted to
or duty exemptions drive biofuels use
Global Global sustainability policies remain at current level EU and US increase policy efforts to reduce CO2
Policy on emissions, including increase of SAF blending
SAF use mandates
Example Ethanol demand for road only driven by premium Mandates for ethanol blends in road transport  drive
impact on segment (e.g., Shell V - Power) at - scale uptake
market For clean cooking, ethanol only adopted in countries Increased SAF use in EU supports greater investment
sizing with low availability of alternatives (e.g., LPG, into 2G oil - based feedstocks for export in Africa
electricity) and access to carbon credits Ban of firewood use creates higher demand for
biofuels as these become relatively more
competitive
o : - We do not assume any costly policies such as subsidies or mandates for high - cost biofuels (e.g., SAF mandates
Q in Africa) given the economic reality in Africa

1. Less complex policies are those where there is widespread precedence for implementation in Africa, in a range of industries; more complex policies have fewer (if any) examples at the scale required

h‘t‘llﬁ
= h’-‘; Manufacturing Africa Source: Manufacturing Africa team analysis
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Step D | Resulting in a $1.7 - 10Bn market potential for

biofuels In Africa

Biofuel

Estimated market potential

Limited -to - No policy

@ c@ 1G/2G @ 2G

, $Bn, 2035 Opportunity characteristics

Geographic Investment

Strong Policy concentration 2 concentration 3

w
[

High High

¥

o
w

Very high Very high

Use cases
Market potential Road
always only
targets
customer Cooking

segments where
the economics
of switching to

biofuels make

(@]
w

Low

Low

(@]

—x

Medium

Industrial heat

[EN N = ¢ ¢ ( ¢ (
= o =
\__/ N—— N——

sense based on and power 1 G Biogas 0.4 Low Low
LB ERE eIEY © 5o vt C veaun TS
scenarios, and Feedstock 2G oil - based

. . Oll - Dase
where sufficient export feedstock 5 m Low
eesiockis [
available

Total 10.1

=

These use cases can scale in size post

Market sizing for biogas and energy use cases assumes the equivalent electricity price; in reality, these use cases have no r

facility may install biogas to replace electricity use for its heat requirements)

Geographic concentration defined by market potential concentrated within top 3 countries: Very high (+75%), High (50
Defined by how market value is distributed across businesses: Very high (1

3

2.
mlm
S h“-‘:i Manufacturing Africa
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- 3 largescale plants / investments), High (4

- 2035 to an addition $7.6B in value if mandates increase (global mandates for SAF and 2G o

eve nue to th

- 20 plants /invest

il- based

feedstocks; domestic mandates for ethanol and FAME diesel)

em but are rather CAPEX investments to reduce costs (e.g., a municipal waste

- 75%), Mediu m (25 - 50%), Low <25%

ments), up to 20 ethanol plants to meet the full market potential




Step D | South Africa and Nigeria make up ~40% of potential; other

key markets are Angola, Ethiopia, Tanzania, and Uganda

Market potential per country

(Strong policy scenario), 2035, $Mn 1

Market potential:

. 1,000+ ‘ 400 - 1,000

Major B FAME diesel I Road ethanol B SAF refining
opportunities: [ |ndustrial heat and power (biogas and bio
DomeStIC Tunisia
[
use cases [
u
Algeria ] Libya Egypt
mO m
Mali ][]
Niger Chad Sudan
Senegal [[[] Burkina Faso mO BED mE
Guinea e .
Nigeria
B EOEE South Sudan Ethiopia .
Cote d'lvoire ][] | mO N
Cameroon Somalia
Ghana [ ] 1 [}
Uganda . Kenya
Ci DRC
Togo [ [] Gabon OngDODD Eom OEO
’ Rwanda [71[]
Benin [ Congo [ Tanzania
Angola —
Zambia Malawi
N [ I [l
Madagascar
Zimbabwe
Namibia Elm ECm
B N
Mozambique
South Africa
ol

1. Countries with <$10Mn estimated market op
o] (]

Ta@lw™  Manufacturing Africa Source:
ukaid

portunity not shown

Manufacturing Africa team analysis

| Cooking(biogas, bio

-briquettes) || 2G oil- based feedstock

Export use
CaSGS Morocco Algeria
= =
Mauritania
B Mai
=
Senegal
] Benin
5
Guinea [ ]
Cote d'lvoire  [] [
Togo
Ghana [ |

- pellets, ethanol)

Tunisia
&
Egypt
m
Sudan
Eritrea
. B
Nigeria
Oom o
. South Sudan  Ethiopia
=
Cameroon =
] Uganda
Congo, Republic
o ] Kenya
u
Congo DRC
m Tanzania
=
Angola
Zambia
| =
Zimbabwe
- Madagascar
Mozambique =
=
South Africa
|

> 100- 400 as ||

Nigeria and South

Africa could make up
~40% of the biofuels
market in Africa by
2035, primarily due to
their feedstock surplus
potential and high fuel
use relative to other
countries

This is driven by local
road ethanol and FAME
diesel blending , and

industrial heat and

power generation;  with
potential for export of

2G oil - based feedstock
and SAF export

Other key markets
could be Angola,
Ethiopia, Tanzania, and
Uganda




Step E | $2- 9Bn investment into biofuels could create up to 325,000
jobs, support ~2.2Mn farmers, and drive ~$7Bn FX impact

Potential impact of biofuels adoption under different scenarios by 2035 M Limited -to-no policy Ml Strong policy
Cumulative investment , Additional employment,
Use case Biofuel Bn USD oL Farmers supported , Mn? FX impact, Bn USD
FX
© rAvE diesel * 0.2 a 5 i 0 M 0.3 FX
savings
Cooking O rees m 0.3 ml 25
No direct farmer impact ——| No FXimpact due to
. replacement of locally source
e Bio-gas ﬂ 03 % 5 biomass for both cooking and

industrial heat and power use
Qe [T n| s0 -
Cooking biofuels are not
Industrial heat Bio- gas _ expected to compete with
a 10-9 imported LPG but rather add

and power No direct farmer impact — on

135

o FX

Total @ @ @ @ of @ 07

To the 2.2Mn farmers - ~60% increase in Africa To the $7B FX impact - ~7% of ~33Mn
trade balance of ~$11Bn (2024 latest estimate) smallholder farmers in Africa impacted
1. Direct jobs benchmarks: Cooking and industrial b 0.3 jobs per $8000 revenue; SAF and 2G oil - based feedstock production b 1000 jobs per $2Bn investment; Road ethanol b 42 jobs per $70Mn investment; Road FAME
diesel b 160 jobs per $200Mn investment & Indirect jobs benchmarks (jobs per $1Mn revenue): 2G oll - based feedstock, ethanol, FA  ME diesel, and SAF production b 12; Bio pellets, bio - briquettes b 56; Biogas b 11
2. Assumes 80% smallholder farmer and 20% nucleus commercial farms; Smallholder farmer size assumed to be 1.5ha
3. No low - end range of investment and low - end opportunity equal to what Eni is already doing where investment has already been secu red
o] (]
Talw  Manufacturing Africa Source: Manufacturing Africa jobs multiplier index, lowa State University, IFAD, Africa Export - Import Bank: African Trade Report 2025, Press search, Expert input
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1 | Road b ethanol: summary of opportunity

Potential investors Opportunity  (strong policy scenario) Enablers for consideration
Governments, primarily Invest up to $1.3Bn in 8 - 20 fuel - grade ethanol production facilities with 200Mn tonnes of annual Blending mandates with flexing
through national oil companies or capacity across 12 African countries 3, supported by blending mandates that ramp up gradually to mechanism
Public - Private Partnerships (PPPs) enable 1G feedstock production and accompanies by governance mechanisms to flex mandates PPP for investment ($70Mn for a
200Mn litre plant)
Top markets Example set up Example operations Protection of local ethanol
- ® > P > Y > production from ethanol imports
= il —=
South Affica Nigeria Uganda Create a PPP to set Annual feedstock Transported to Trucked to fuel
up an ethanol plant needs for a plant in regional blending stations
with an annual tonnes (ha) S: plants and mixed Sold to customers
Potential impact capacity of ~200Mn Maize: with gasoline and asblend (e.g, E5-10  Other considerations A
Range based on policy scenarios "trr:(jepéct’r?:r?(')rl‘%tfuel - 0.5Mn (0.-16'\/'”) additives blends) and is Food vs. fuel: Opportunity relies
g N ; Cassava: compatible with on increased yields and
Market potential, ~ $Bn 0.1- 3.1 99.9%+ purity ° 1.3Mn (0.09Mn) most modern cars conservative land
Sugarcane: Limited fuel cost expansion b could be driven by
Investment needed,  $Bn OB e 2.7Mn (0.03Mn) impact b in high - cassava and maize, with
Government ‘ rpnr;:rekegtzlsoI|ne sugarcane more limited
Jobs created -~ O ! | establishes a , : Only 4% of cassava,
mandate and an Rezely surplustcapgcrlltty may_ttake_ Burns cleaner and 2% of maize, and 2% of
. independent body yearst, fo goyetrn_men S nt1_|g permit maize produces less GHG sugarcane production potential
FX impact, $Bn to regulate and 1] U UL S ELIS emissions in Africa is estimated to be used
G hi adjust blending Early surpluses can be stored  , especially Retail revenue per by 2035
coenocgerr?tea;i%n 1 High based on harvest maize; cassava and sugarcane spoil faster plantis ~$170Mn *

forecasts after harvest
Investment

X High
concentration 2 9

Who is already doing this?

Primary feedstock(s) SSEEW  South Africa: ABFSUGAR Malawi: m Zimbabwe: N

o o
5 ]

w IS
= S

fuel
1. Geographic concentration defined by market potential concentrated within top 3 countries: Very high (+75%), High (50 - 75%), Mediu m (25 - 50%), Low <25%; Top 3 countries (South Africa, Nigeria, Uganda) account for
~50% of the estimated market potential
2. Defined by how market value is distributed across businesses: Very high (1 - 3 largescale plants / investments), High (4 -20 plants /investments), up to 20 ethanol plants to meet the full market potential
3. Uganda, Mozambique, Zimbabwe, South Africa, Tanzania, DRC, Ethiopia, Ghana, Madagascar, Cote d'lvoire, Angola, Nigeria
4. Assumed average estimated pump price of ethanol of 0.85 USD/L
5. Assumedyields are 3.1 b3.8 t/ha for maize, 15 t/ha for cassava, and 97 b111 t/ha for sugarcane
o] (]
Ta@lw™  Manufacturing Africa Source: Manufacturing Africa team analysis
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2 | Road - FAME diesel: summary of opportunity

Potential investors Opportunity  (strong policy scenario) Enablers for consideration
Governments, primarily Invest $0.2Bn in a FAME diesel production facility with 350M L of annual capacity in Nigeria to meet a Blending mandates with flexing
through national oil companies or 5% blending mandate that ramps up gradually to enable 1G feedstock production and mechanism

Public - Private Partnerships (PPPSs) accompanies by governance mechanisms to flex mandates

PPP for investment ($200Mn for
one 350Mn litre plant)

Top markets Example set up Example operations
I I o > [ > o >
Nigeria Create a PPP 1to set Annual feedstock Transported to Trucked to fuel
up a FAME diesel needs for a plant in regional blending stations
plant with an annual tonnes (ha) plants and mixed Sold to customers
Potential impact capacity of ~350,000 palm ol with diesel and s 2 B5 blend and is Other considerations A
- ; tonnes : iti ) . . .
Range based on policy scenarios 300k (75k) 3 additives compatible with Food vs. fuel: Opportunity relies
. most modern on increased yields and
Market potential,  $Bn 6 ° vehicles conservative land
- expansion (to limit
Limited fuel cost :
. deforestation
Investment needed,  $Bn Government 3 impact b on par ; ) . _
establishes a _ _ with diesel when Only 3_/0 pf pglm .0|I.prodgct|on
Jobs created ~ 1O ! | mandate and an Reaching full surplus capacity may take blended at low potential in Nigeria is estimated
independent body %/ears, h(tence might require the government volumes to be used by 2035
] 0 suppor
FX impact, $Bn 0b03 to regulate and _ Burns cleaner and
adjust blending Early surpluses can be stored,  especially produces less GHG
Geographic Very based on harvest maize; cassava and sugarcane spoil faster emissions
concentration 1 high forecasts after harvest
Investment Very
concentration 2 el Who is already doing this? (none currently supporting a road mandate)
Primary feedstock(s) LU Nigeria: 33Fortofric South Africa: =l Kenya: G"OTl
1. Geographic concentration defined by market potential concentrated within top 3 countries: Very high (+75%), High (50 - 75%), Mediu m (25 - 50%), Low <25%;; Nigeria accounts for 100% of the market potential
2. Defined by how market value is distributed across businesses: Very high (1 - 3 largescale plants / investments), High (4 - 20 plants /investments), only 1 plant in Nigeria
3. Assumes scale of 300,000 tonnes annual capacity of palm oil needed with a yield of 4t/ha (i.e., 18t/ha for the fruit and 0.22 co nversion factor into oil)
mlm’.
ﬁaﬁ Manufacturing Africa Source: Manufacturing Africa team analysis




4 | Cooking b bio - pellets: summary of opportunity

Potential investors Opportunity  (limited - to- no policy scenario) Enablers for consideration
Impact Investors Build ~100 plants ($2 - 3M each) producing 24kpta each near sugar mills or sawmills to serve Logging restrictions to increase
households or institutions (e.g., schools, hospitals) demand for sustainable fuels

Patient capital to enable at scale
production to optimise costs while
building demand

Top markets Example operations
B sk Producti | t Organise offtakers /anchor buyers
I I I y eedstoc roduction AP (e.g., schools, hospitals) to create
Ethioi Nigeri T o predictable demand
il gena anzania 5 7 Dry to low moisture content 4.7M
e = (ideally <10%) peri - urban and
Potential impact households Other considerations A
Range based on policy scenarios Sawdust Transition fuel:  Bio- pellets (and
. Crush under high pressure all cooking biofuels) may be a
Market potential,  $Bn 0.2-03 e | g ghp transition fuel, displaced by
Ice AR electricity and/or LPG over time.
weattusk QY 2.4M or LPG over i
Investment needed, =i 0.250.3 ; ld q In some countries, this might be
onne annual deman over a 10 - 20 year horizon still
z Other Bio- pellet formed making biofuels a worthwhile
Lo -
Jobs created O 20 - 25 Agricultural investment. In Uganda, in
Residues v particular, given potential LPG
FX impact, $Bn N/A >309% production from oil
. developments, that transition
. ~1.3 2 tonnes of feedstock . b . Ccost savinas versus X !
Geographic ; : Packaging and distribution 9
concgent?ation N Medium per tonne of bio - pellets ging purchased wood 2 might happen sooner

Investment
concentration 2

Low

Who is already doing this?
Primary feedstock(s) Bagasse (_:’ &“34‘ ¢ ] _ ] @ e‘",

TRMUWR ©co Charge -':II:[I:-::'lcll:lim.\ BORD dii i
1. Geographic concentration defined by market potential concentrated within top 3 countries: Very high (+75%), High (50 - 75%), Mediu m (25 - 50%), Low <25%;; Top 3 countries account for ~40% of the market potential
2. Defined by how market value is distributed across businesses: Very high (1 - 3 largescale plants / investments), High (4 - 20 plants [/ investments)
3. Savings can vary depending on country
h’t‘llﬁ
= h’-‘; Manufacturing Africa Source: Manufacturing Africa team analysis
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5| Cooking b biogas: summary of opportunity

Potential investors Opportunity  (limited - to- no policy scenario) Enablers for consideration
Impact Investors Establish 2 - 3 regional EPC companies to deploy 20,000+ small - scale biogas digesters annually in Access to financing to scale

44 Sub - Saharan countries, focusing on rural households 2+ cows (to generate sufficient manure). biogas production and

Create a combined model of digesters, cookstoves, and maintenance with financing (e.g., PAYGO) distribution

Partnerships with development

Top markets Example operations agencies and government to
integrate biogas into national

— Clean cooking biogas players often integrate across the value chain to offer full service to . .
- =i e . : clean cooking strategies
< customers. This is also key for managing user experience
Ethiopia Tanzania Kenya Targeted grant funding to drive

EPC / 3RP Party EPC / 3RD Party EPC / 3RD Party innovation in downstream
activities (e.g., improved

Potential impact Manufacturing and cookstoves, local distribution

Manufacturing, sale Maintenance and

Range based on policy scenarios and installation of sale_ of related Financing for Repair: after - sale models, etc)
3 biogas digesters equipment e.g., consumers service
Market potential,  $Bn stoves
Other considerations A
Investment needed,  $Bn IOV ° Transition fuel:  Biogas (and all
cooking biofuels) may be a

Jobs created © O I | 2-5 transition fuel, displaced by
- ~$7OO ~$25 electricity and/or LPG over time.

investment requirement per digester monthly payments for households with 2 -year In some countries, this might be
financing over a 10 - 20 year horizon still

making biofuels a worthwhile

Geographip Medium investment.
concentration 1

Investment

concentration 2 Who is already doing this?

Primary feedstack(s) M HOME3IOGAS® GSISTEMAbIo. M rtaEsy e | =

[-ECP Y ) Y e Y e

FX impact, $Bn N/A

b=

1. Geographic concentration defined by market potential concentrated within top 3 countries: Very high (+75%), High (50 - 75%), Mediu m (25 - 50%), Low <25%;; Top 3 countries account for ~30% of the market potential
2. Defined by how market value is distributed across businesses: Very high (1 - 3 largescale plants / investments), High (4 - 20 plants [/ investments)

3.  Represented the annual value of the energy output of the biogas digester (based on LCOE)

b’t‘llﬁ

=1 h’-‘; Manufacturing Africa Source: Manufacturing Africa team analysis
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6 | Cooking b ethanol:

Potential investors

Impact Investors

Top markets

- =
Ethiopia Tanzania Uganda

Potential impact
Range based on policy scenarios

Market potential, $Bn 0.7- 0.8

09-1.0

Investment needed, $Bn

Jobs created ol 45 - 50

FX impact, $Bn N/A

Geographic

. Medium
concentration !

Investment

. Medium
concentration 2

Cassava

Primary feedstock(s)

summary of opportunity

Opportunity  (limited - to- no policy scenario)

Establish ~70 ethanol plants of 15Mn L each using non - staple 1G crops (e.g., cassava in East Africa)
to produce cooking - grade ethanol in countries where alternates for urban cooking (e.g., LPG,
electricity) are unavailable or unreliable; connect to carbon credit mechanisms to improve

affordability

Example operations

(For a single plant) Impact

Feedstock Requirements

Ethanol plant with annual capacity; ~5M - 15M litres

producing low purity ethanol

4./M

Maize: peri - urban and households
14.25 42.75Mn tonnes (4.5 -13.6Mn ha)

Cassava:
30- 90Mn tonnes (2 -6Mn ha) °

Sugarcane:
67.75- 203.25Mn tonnes (0.7 -2Mn ha)

Fuel Requirements

>20%

cost savings versus alternatives
where carbon credits are available

Burn bagasse, stover or waste as the primary fuel

Who is already doing this?

| “ 3

@Creentrergy | 8% <L GIRAFFE  #%Cleansta & L & gl

Mozambique  ATALIL

bopaes
{947 SRR

q Y b4, !"GL’) o ‘ =

Enablers for consideration

Enable carbon markets to
finance clean cooking

Patient capital facility to invest in
production while demand is
being scaled

Reduction of VAT for ethanal,
expand storage and distribution
networks

Other considerations A

Food vs. feed: Ethanol plants can
use various feedstocks; however,
cassava has lower competition
with food in some regions

Country strategy: Where LPG or
electricity is already advanced,
ethanol may not be viable. But in
countries still early in clean -
cooking adoption, ethanol can

play a role in the transition

Transition fuel:  Ethanol (and all
cooking biofuels) may be a
transition fuel, displaced by
electricity and/or LPG over time.
In some countries, this might be
over a 10 - 20 year horizon still
making biofuels a worthwhile
investment. 3

- 75%), Mediu m (25 - 50%), Low <25%;; Top 3 countries account for ~30% of the market potential
- 20 plants [/ investments)

Geographic concentration defined by market potential concentrated within top 3 countries: Very high (+75%), High (50
Defined by how market value is distributed across businesses: Very high (1 - 3 largescale plants / investments), High (4
3. InUganda, in particular, given potential LPG production from oil developments, that transition might happen sooner

1.

2.

ﬁ!lﬁ

S h“-‘:i Manufacturing Africa

ukaid

Source: Manufacturing Africa team analysis




7 | Industrial heat and power

Potential investors

Impact Investors

Top markets

il = —_

Nigeria South Africa Ethiopia

Potential impact
Range based on policy scenarios

Market potential,  $Bn 0.1b 0.4
Investment needed, =i 0.8 b2.2
Jobs created ~ 1O | | REKEEEL
FX impact, $Bn N/A
Geographic

) High
concentration ! L

Investment
concentration 2

Low

Primary feedstock(s)

1. Geographic concentration defined by market potential concentrated within top 3 countries: Very high (+75%), High (50
2. Defined by how market value is distributed across businesses: Very high (1

] o]

Tl Manufacturing Africa
UKalc

Opportunity  (limited - to- no policy scenario)

Invest in EPC companies to build 200 biogas plants for heat and power requirements (0.5 - 2 MW
each) focusing on breweries, agro - processors, and wastewater treatment plants; and ~30,000 rural
biogas mini - grids for power distribution

Example operations

Manure ”A’E;\— % Power
(30 - 45%)

Food Waste #r —

L > — g ——> ﬂ Heat
Crop Residues e | % ‘ﬂ @ (40 - 50%)
S / Feedstock Loading / Anaerobic Digestate
ewage % | Dpreparation Feeding Digestion
Blackwater Ll == Outlet

Potential challenges
Markets are decentralised and regionally
fragmented

High capital intensity
upfront working capital

Market potential

Biogas potential is highest for industries who produce wet
waste and have both heat and power demand. High potential
industries include:

Wastewater management facilities

b significant

Talent and capability gaps
skilled engineers and project managers
for complex multidisciplinary projects

Breweries
Food and beverage manufacturers

While cheaper fuel alternatives exist (natural gas, coal, solar,
wood), there are industries with higher willingness to pay

Who is already doing this?

I safisana

bitsgasafrica
snomabis anorges Energy Holdings

- 3 largescale plants / investments), High (4 - 20 plants [/ investments)

Source: Manufacturing Africa team analysis

b shortage of

bicewall e iNEkEN WATERLEDU oo

b biogas: summary of opportunity

Enablers for consideration

Mandate renewable energy
utilisation, particularly in
government - operated
wastewater management sites

Implement restrictions on open
dumping or untreated waste
discharge to drive adoption of
anaerobic digestion solutions

Integrate biogas in national
energy and waste management
policies

Industry players using biogas in Africa

- 75%), Mediu m (25 - 50%), Low <25%;; Top 3 countries account for ~15% of the market potential

G
VADO

JAscoointls




9 | Industrial heat and power b bio - briquettes: summary of opportunity

Potential investors Opportunity  (limited - to- no policy scenario) Enablers for consideration
Impact Investors Build >50 bio - briquette plants (~$3.5Mn each) across 22 countries to supply industrial clients largely Logging restrictions to increase
in the agro - processing industry (linked to cooking bio - pellets plants) demand for sustainable fuels

Patient capital to enable at scale
production to optimise costs and

Top markets Example operations manage consistency of delivery
- while building demand
mr Acquire
b= I I — fee?jstock Support producers to secure

South Africa Nigeria Egypt . .
(bagasse rice Dry to low Bio- briauette Irnultl -year contrgcts t(Zj en:_able
husk sawdust) moisture Crush under resse((jq into Packaging and alfgye ITsEs et o [proslEiom
-~1.322 content (ideally high pressure P distribution

Potential impact
Range based on policy scenarios

tonnes of <10%) final product

waste/tonne of

Market potential,  $Bn bio - briquette
Market potential Additional considerations
Investment needed,  $Bn [OEEEN _ _ _ _ - _
Bio- briquettes are more expensive than high Feedstock availability: Dependent on consistent local
quality wood, natural gas, or coal making this biomass supply, which can be seasonal or dispersed
Jobs created ~ 1O | | REKEEEL an ideal option for: - . o - .
) Logistics mismatch: Bio- briquette production is optimal
Industries that do not have access to close to the feedstock (rural), while demand is
FX impact, $Bn N/A affordable alternatives  (high quality concentrated in urban and peri - urban areas

wood, natural gas or coal)

: - Industries with sustainability targets or
Medium high willingness to pay for cleaner fuels

Low and medium heat: Bio- briquettes are well - suited for
companies with low to medium heat needs, especially
those shifting away from traditional biomass fuels

Geographic
concentration 1

Investment
concentration 2

Low

Who is already doing this?

f .y 5 oG [Y |
Primary feedstock(s) Bagasse \_,} &‘(“ Kabaru Energy

TAMUWA ©co Charge BT

1. Geographic concentration defined by market potential concentrated within top 3 countries: Very high (+75%), High (50 - 75%), Mediu m (25 - 50%), Low <25%;; Top 3 countries account for ~45% of the market potential
2. Defined by how market value is distributed across businesses: Very high (1 - 3 largescale plants / investments), High (4 - 20 plants [/ investments)

o] (]

Ta@lw™  Manufacturing Africa Source: Manufacturing Africa team analysis

ukaid



10 | Aviation b 2G oll - based feedstock export:

Potential investors Opportunity  (limited - to- no policy scenario)

Could involve joint ventures with

European - based SAF producers oil production and refining for export supporting 200k farmers

Top markets Example operations

Set up business to collect 0.5Mn tons of waste oils (e.g., UCO, tallow) for export; test and scale castor

summary of opportunity

Enablers for consideration

Offtake agreements with EU
markets for UCO and castor as
an input into EU - based SAF
production

Cooking oil health regulation
(e.g., ban onre -use for health

= 1l o > o > o >
South Africa Nigeria Angola

UCO: increase collection of

Potential impact UCO through re -use bans,

Range based on policy scenarios collection apps, and the UCO
aggregation centres Castor oil: refine castor
Market potential, ~ $Bn 0.5b2.5 Castor oil: test and scale seeds to oil
castor production
Investment needed,  $Bn USRS
Jobs created o

FX impact, $Bn
Geographic

. Medium
concentration !

Investment

X Low
concentration 2

Who is already doing this?

P

eni  Giloll

Primary feedstock(s) uco

Castor oil

MUNZER ;

B,
Sstar

Kenya:

Geographic concentration defined by market potential concentrated within top 3 countries: Very high (+75%), High (50

Defined by how market value is distributed across businesses: Very high (1 - 3 largescale plants / investments), High (4
No low - end of investment as market in that scenario is equivalent to Eni's active project where investment has already been secu
=3

Tl Manufacturing Africa
UKalc

ﬁ wpe

Source: Manufacturing Africa team analysis

UCO: Process and pre - teat

purposes)

Investment in testing and
scaling 2G purposefully
oil crops (e.g., carinata) to
validate business case

- grown

UCO/castor oil:  export to
aggregators in EU and Asia

South Africa: ‘S Globalis Trading SA

- 75%), Mediu m (25 - 50%), Low <25%;; Top 3 countries account for ~30% of the market potential

- 20 plants [/ investments)

red




11 | Aviation b SAF refining: summary of opportunity

Potential investors Opportunity  (strong policy scenario) Enablers for consideration
Could involve joint ventures with Develop two SAF production plants 3 one in Nigeria and one in Southern Africa Jeach with a 500M -tonne Increased production of palm
European - based or Asian - based annual capacity and export SAF and HVO. The Southern Africa plant could focus on 2G oil - based feedstocks and castor

(waste oils, purposefully - grown crops). The Nigerian plant would focus on 1G palm oil (with careful mitigation

SAF producers Al
of deforestation risks)

Evaluate business case based
on whether mandates scale in
EU and Asia (SAF currently in

Tbp markets Example operations overs - supply until 2030; post -
;: I I o > o > o > 2030, c_Ol_JId become under -
i A Nigeria - _ _ supply if !ncreased mandates in
Nigeria 1G Increase palm oil Refine to oil and use as other regions)
SAF plant production through feedstock for SAF in a Export 0.5M tonnes of Mitigate deforestation risks
Potential impact increased yields and 0.5Mn tonne HEFA plant SAF/HVO from Nigeria to associated with palm oil (e.g., via
Range based on policy scenarios conservative land A typical plant uses 0.6M Asia certif_ications [ traceability
expansion tonnes of oil requirements)
Market potential,  $Bn ® > ® > Se_t up o fftake agreemer_ns in
Asian markets b palm oil
Investment needed,  $Bn South Southern Africa (Angola, Mozambique, Zambia, Export 0.5M tonnes of izggztﬁgfiggg s2ne celae
. Zimbabwe, South Africa) could aggregate potential SAF/HVO from South _ _
Jobs created ~ 1ol 11 EPRE Africa 2G o and castor ol to support SAF refining Africa to Europe Set up financing for SAF plants
SAF plant (potentially through joint
ventures)
FX impact, $Bn a HEFA process p_roduces HVO as aby - product (share of HVQ dgpends on Aggregate of UCO and 2G oil -
' process design); both HVO _and SAF need to be exported (very limited Ee] ek T Sl e
Geographlp domestic HVO use due to high cost) from neighbours (e.q., Angola,
concentration 1 High Zambia)
Investment
concentration 2 High Who is already doing this?
Primary feedstock(s) N/A (one Power -to- Liquid facility in early - stage discussions in South Africa)
Castor oll
1. Geographic concentration defined by market potential concentrated within top 3 countries: Very high (+75%), High (50 - 75%), Mediu m (25 - 50%), Low <25%;; Top 2 countries account for ~100% of the market potential
2. Defined by how market value is distributed across businesses: Very high (1 - 3 largescale plants / investments), High (4 - 20 plants [/ investments)
Fon] (-]
Ta@lw™  Manufacturing Africa Source: Manufacturing Africa team analysis

ukaid



Step F | A phased approach can be adopted to unlock

biofuels in Africa @ c@ 1G/2G @26

Phase 3: Execution
(Year 5 -10)

Phase 4: Expansion
(Year 10+)

Phase 1: Development
(Year 1-3)

Phase 2: Ramp - up

Use case (Year 3 - 5)

Road ethanol

Announce planned  blending mandates

Construct ethanol & biodiesel plants ;

/ FAME diesel c g . .
(ESbl.ﬂO/BS)’ Iau.nch HES Sl collect and store feedstock as Full ESbE10/B5 implementation Increase blends (e.g., E20/B10)
oversight body ;rampup feedstock -
. production ramps up
production
C|eaf1 _ Embed biofuels into clean cooking
cooking bio - strategies at country level; launch
pellets, education campaigns for households Improve logistics  between rural and peri - urban to improve access
e biogas, Setup a clean cooking fund  to offer Implement logging restrictions  to encourage adoption of cleaner fuels
ethanol patient capital to producers, with link to
carbon credits
Irlldustrial Set up companies to  installs digesters at industries ; promote and market digesters to industries with own - waste (e.g.,
biogas wastewater facilities, breweries, agro - processors)
Governments to consider requiring wastewater facilities to use biogas (common in many regions globally)
Industrial . . . - . . .
. Secure patient capital ~ to set up bio - Improve logistics ~ between rural and peri - urban to improve access to bio -
bio - bri factories; Build factori briquettes; te and market  bio - briquettes to industries usi d
briquettes riquette factories; Build factories riquettes; p romote and marke io - briquettes to industries using woo
2G oil- based Pilot UCO/tallow collection and castor oil production  ; announce health Scale UCOftallow collection and Svasly e siErelems (@
feedstock regulation banning re -use of cooking oil and  establish traceability system for expand castor oil  production; pilot . . P 9
. . . brassica carinata)
export cooking oll other 2G crops (e.g., carinata)
AVIatIOH (SAF Eva|uate
refinin i
9) Egzlen;zi case Structure JVs with global SAF producers ; secure offtake and
mandate financing (based on guaranteed offtake agreements); Test Construct HEFA plants in Nigeria & South Africa ; expand regional oil feedstock
S 2G oil crops and expand palm oil production; establish production/collection network
evolution in .
. UCO/tallow collection network
export regions
(Asia, EV)
P o]

S R-E Manufacturing Africa

..........

Source: Manufacturing Africa team analysis
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Important
context for 1G
feedstock
opportunity
assessment
for Africa

o L]
S R-E Manufacturing Africa

..........

We acknowledge that the use of 1G feedstock in the African context is
controversial due to food security concerns, with some investors
restricting investment in biofuels from 1G crops

However, given that there is  no economically viable alternative for 1G
feedstock for many major biofuels (e.g., ethanol), this report would be
incomplete without looking at the 1G opportunity

that biofuels demand can spur"investme_nt In increased agriculture
production by creating greater demand and absorbing surplus during

glut times (potentially preventing price crashes) b this may support food
security over time

Our analysis aims to take a  pragmatic and conservative perspective on
the potential for 1G crop production in Africa, including:

Realistic yield growth potential based on historical baseline or
smallholder - farmer peer country benchmarks and even discounting
these benchmarks for some countries to account for climatic impacts
(e.g., recurrent droughts)

Limiting land expansion potential to below or at historical rates (also to
ensure natural land conversion does not happen to produce fuel)




Case studies show that biofuels can boost crop production, provide crop

t 77 = ‘ ) ‘ ‘ t
J - N ’ i — — an T J - — 5 N N 1 o N\ o= + L i + N
Potential impacts of ethanol adoption based on case studies for US, Brazil, and India Impact supports biofuels adoption
DETAILS IN APPENDIX 3 ’ Headwind a Tailwind
Impact Insights
Increase local ’ HE= Since the introduction of the blending mandate in 2005, corn production has risen by an average of 20% , while
agriculture corn acreage has expanded by 14% on average
production _ _ .
In the first 10 years of the programme, sugarcane production grew 10% p.a. as the mandate increased from Ellto
E20; 5% p.a. ramp up from 2004 to 2015 when the mandate grew from E20 to E27 also noted
While still inconclusive due to nascency of the programme, sugarcane production has increased on average 2%
since the revision of the blending mandate in 2018
Reduce crop price BE= | iterature and data inconclusive _ ‘ oa oo ‘ ' S
volatility ~ ethanol can absorb oversupply and reduce prlce drops (e g., processors in BraZ|I/ US can shift 40 " b60% of output
between sugar/corn and ethanol). But, in shortage years (e.g., 2007/08), mandates have amplified price increases.

Eﬁ] Brazil has often flexed  to stabilise its sugarcane market (critical export crop) to counter ethanol market volatility.

Inflate food prices ’ HBE= |ncreased fuel demand from emerging markets (e.g., India, China) in 2008 led to higher ethanol demand driving
up corn prices in the short term. In the long  -term, US real corn prices increased by +10% since 2005. 2013 EPA
paper concluded that each billion - gallon ethanol expansion can yield 2- 3% increase in long - run corn prices

. A .. ... ., _. ' _62%pa higherprices onaverageby 2023 | -

Improve trade ' i Since 2014, India has saved 15.5Bn+ on FX by reducing oil imports with gasoline blending

and FX balance
In August 2025, Brazil expanded their mandate from E27 to E30 which could cut annual gasoline consumption by

up to 1.36Bn litres , enabling Brazil to cease being a net importer of gasoline

E.'IIF’
= ﬂ-‘; Manufacturing Africa Source: Expert interviews, OECD - FAO Agricultural Outlook 2022 - 2031, FAOSTATReuters, EIA EIA University of lllinois , OPIS CGIAR, Advanced Biofuels USA , Grains.org , EPA NCEE
uKal



https://www.reuters.com/markets/commodities/oversized-us-corn-crop-responsible-swell-global-supplies-2024-03-04/
https://www.eia.gov/todayinenergy/detail.php?id=63644
https://www.eia.gov/todayinenergy/detail.php?id=7770#:~:text=The%20U.S.%20Department%20of%20Agriculture%20(USDA)%20has%20reported%20a%20significant,which%20is%20blended%20into%20gasoline.
https://farmdocdaily.illinois.edu/2016/01/new-upside-down-relationship-ethanol-gasoline-prices.html
https://www.opis.com/blog/us-ethanol-industry-explores-avenues-for-expanding-its-markets/
https://www.ifpri.org/blog/food-versus-fuel-v20-biofuel-policies-and-current-food-crisis/
https://advancedbiofuelsusa.info/e30-could-reduce-brazil-s-dependence-on-imported-gasoline-says-mme
https://grains.org/united-kingdom-implements-e10-standard-to-develop-net-zero-transport-sector/
https://www.epa.gov/sites/default/files/2014-12/documents/impacts_of_ethanol_policy_on_corn_prices.pdf
https://www.epa.gov/sites/default/files/2014-12/documents/impacts_of_ethanol_policy_on_corn_prices.pdf
https://www.epa.gov/sites/default/files/2014-12/documents/impacts_of_ethanol_policy_on_corn_prices.pdf

| 4 | i | 1 i | V4

3

C - I 2\ L R T J - -_ 5 + - ’ ’ N L L ’ n o m . ~
emissions, without significantly impacting fuel cost
Potential impacts of ethanol adoption based on case studies for US, Brazil, and India Impact supports biofuels adoption
DETAILS IN APPENDIX 3 ’ Headwind a Tailwind
Impact Insights
Change in fuel @ While ethanol is cheaper than gasoline on a per litre basis, range differences make it more expensive. Data
cost shows that global ethanol spot price on average 7% been lower than gasoline over the last 10 years . While fuel
range impact on E5 blends can considered negligible, E10 blends have a 1- 2% range disadvantage due to lower
energy content of ethanol implying up to 1% cost increase per kilometre. Range impact can be higher on E20
blends (3-6%) implyingupto 3%+ costincrease per kilometre.
Cost effectively ' Ethanol could be a cost - effective, cleaner octane enhancer for gasoline . At 500 b600 USD/tonne, it is cheaper
improve fuel than most alternatives (biobutanol 900+, MTBE/ETBE 1700+, reformate 2 800+, alkylate 2 600+, aromatics 1200+) and
quality less toxic/corrosive than methanol (< 400)
Reduce GHG ' @ Ethanol blends can support GHG emission reduction. Ethanol from corn and sugar have on average 25% and 61%
emissions lower emission content than gasoline. At 5% or 10% blending rate this suggests a 1,25- 3% or 0.5 - 4% emission
reduction per km  after adjusting for the fuel efficiency impact. Significantly higher emission reductions could be
achieved with ethanol from 2G feedstocks (90 - 110% emission reduction), but at significantly higher costs.
Improve air ' @ Higher ethanol volume fuel (E85) can contain 85%+ less sulphur, aromatics, and benzene compared to gasoline
quality & health
outcomes

1. Methyl Tertiary Butyl Ether (MTBE); Ethyl Tertiary Butyl Ether (ETBE)
2. Purposefully produced at oil refineries

o] (]
= h-“-“:i Manufacturing Africa Source: Expert interviews, OECD - FAO Agricultural Outlook 2022 - 2031, FAOSTATReuters, EIA EIA University of lllinois , OPIS CGIAR, Advanced Biofuels USA , Grains.org



https://www.reuters.com/markets/commodities/oversized-us-corn-crop-responsible-swell-global-supplies-2024-03-04/
https://www.eia.gov/todayinenergy/detail.php?id=63644
https://www.eia.gov/todayinenergy/detail.php?id=7770#:~:text=The%20U.S.%20Department%20of%20Agriculture%20(USDA)%20has%20reported%20a%20significant,which%20is%20blended%20into%20gasoline.
https://farmdocdaily.illinois.edu/2016/01/new-upside-down-relationship-ethanol-gasoline-prices.html
https://www.opis.com/blog/us-ethanol-industry-explores-avenues-for-expanding-its-markets/
https://www.ifpri.org/blog/food-versus-fuel-v20-biofuel-policies-and-current-food-crisis/
https://advancedbiofuelsusa.info/e30-could-reduce-brazil-s-dependence-on-imported-gasoline-says-mme
https://grains.org/united-kingdom-implements-e10-standard-to-develop-net-zero-transport-sector/

Overall findings |  Africa could have sufficient 1G and 2G feedstocks
to support production and use of biofuels

"1 Projection used for market sizing
Surplus 1, 2035, Mn tonnes

Low projection 1 Medium projection 2 | High projection
1
Historical yield growth, 1% p.a. 1 Yield matches peer countries : Same as medium projected, but
Selected land growth, waste oils collection : 1% p.a. land growth, oil collection : 2% p.a. land growth, oil collection
feedstocks Feedstock type rate persists 1 matches India benchmark matches Indonesia benchmark :
yp g - ! Surplus here is total
1
Starch and Maize ! 5 | 65 that can be used
sugar - based : ! for biofuel
Cassava ! : production  (where
1G ! : we use medium
Sugarcane ! | .
! I projection for
1 . ..
Oil- based Palm ol ! market sizing)
' However, not all
;’:‘JVF\’I‘:]S;T“"V Castor oil this surplus is used
crops Brassica carinata oil given t,hat[ market
potential is also
Waste oils UCO/Tallow constrained by
economics against
vIclll Other waste Bagasse competing fuels
feedstock and minimum
Sawdust scale requirements
1. For 1G starch, sugar, and oil crops, available surplus is shown: this surplus adjusts the potential surplus (raw projected pr oduction - demand) to account for trade to meet food and feed demand in deficit countries
2. Medium agriculture projection assumes crop yields forecasted to match peer countries (Maize b India; Cassava b Brazil; Sugarc ane b Africa best - of- best benchmarks) with focus on smallholder - farmer yields and
where Africa is actually close to benchmark already in some regions (e.g., some countries in Africa each 12 tonnes/ha for cas sav a; Brazil benchmark is 15 tonnes/ha), plus conservative land growth (1% p.a. assumed;
historical has been 2% p.a. for maize and 3% p.a. for cassava)
o] (]
Talw  Manufacturing Africa Source: Manufacturing Africa team analysis
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In Africa, 1G feedstock availability is assessed based on current and
future demand and supply dynamics

Demand (food and feed)

Supply

Surplus

Current demand estimated

based on 2022 production plus
average net imports from 2018 -
20221

Future food demand forecasted
based on population and
income growth,  lwith basic
staples (e.g., maize) growing
with population but more high
value food crops growing also
with income (e.g., sugar) in line
with consumption curves seen
in other countries

Future animal feed demand is
forecasted based on  dairy,
meat and egg consumption
and level of intensification of
production

Supply forecasted for three projections
with different levels of  yield growth
and additional land under cultivation:

Low projection:  Yields grow based
on historical trend and conservative
land growth (1% p.a.)

Medium projection: Yields match
peer countries (with discounts for
semi - arid/arid countries to account
for climate risks)2 and conservative
land growth (1% p.a.)

High projection:  Same yields as
medium projection, but moderate
land growth (2% p.a.)

Implied land expansion conservative
- restricted to avoid low land use
change impact @

1. Income growth is proxied by growth in GDP per capita value at constant purchasing power parity
2. 80% cap; countries includes Algeria, Botswana, Chad, Burkina Faso, etc.
3. Auvailable land capped based on geospatial analysis that excludes existing agriculture land, protected areas, forests, other ¢

more conservative against available land
o L]
S R-E Manufacturing Africa

..........

Source: Manufacturing Africa team analysis

Surplus (demand minus supply under the 3
projections) filtered downward as follows:

Potential surplus : Future demand minus supply for
each country

Available surplus: Surplus in each country further
adjusted downward, assuming some surplus is
absorbed in regional trade to deficit countries ( to
minimise competition with food and feed needs in

the region )

Useable surplus:  Available surplus filtered further to
focus only on countries with sufficient surplus to
meet minimum feedstock requirements for

biofuels that have a minimum viable scale: 3

200Mn litres for road ethanol (requires 0.5Mn
tonnes maize, 1.3Mn tonnes cassava or 2.7Mn
tonnes sugarcane)

15Mn litres for clean cooking (requires 0.04Mn
tonnes maize, 0.1Mn tonnes cassava, 0.2Mn
tonnes sugarcane)

0.5Mn tonnes of SAF production (requires 0.6Mn
tonnes of oil feedstock)

ritical habitats and land unsuitable for farming; land expansion then assumed to be even




1G starch and sugar

2G

N

=i

For 1G starch, sugar, and oil crops, available surplus is shown: this surplus adjusts the potential surplus (raw projected pr
Medium agriculture projection assumes crop yields forecasted to match peer countries (Maize
where Africa is actually close to benchmark already in some regions (e.g., some countries in Africa each 12 tonnes/ha for cas

- based feedstocks | Deep - dive

Focus for this section i
Surplus 1, 2035, Mn tonnes

| High projection
: Same as medium projected, but

Low projection

Historical yield growth, 1% p.a. 1 Yield matches peer countries

Selected land growth, waste oils collection : 1% p.a. land growth, oil collection 12% p.a. land growth, oil collection
feedstocks Feedstock type rate persists I matches India benchmark | matches Indonesia benchmark
I
1
Starch and Maize I 5 : 65
sugar - based : !
Cassava . !
1
1 T
Sugarcane ' :
1 1
y 1
Oil - based Palm oil X
Purposefully Castor oll
grown ol
crops Brassica carinata oil
Waste oils UCO/Tallow
Other waste Bagasse
feedstock
Sawdust
Manure

Municipal waste

historical has been 2% p.a. for maize and 3% p.a. for cassava)
o] (]

]
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Manufacturing Africa

Source: Manufacturing Africa team analysis

b India; Cassava b Brazil; Sugarc ane b Africa best - of- best benchmarks) with focus on smallholder
sav a; Brazil benchmark is 15 tonnes/ha), plus conservative land growth (1% p.a. assumed;

:i Projection used for market sizing

Surplus here is total
that can be used
for biofuel
production (where
we use medium
projection for
market sizing)

However, not all
this surplus is used
given that market
potential is also
constrained by
economics against
competing fuels
and minimum
scale requirements

oduction - demand) to account for trade to meet food and feed demand in deficit countries

- farmer yields and




1G starch and sugar

Estimated

Projected production

- based feedstocks |

SSA could realise maize,
cassava, and sugarcane surpluses with yield improvements

Estimated demand, production and available surplus (2035),

Mn tonnes

Potential surplus/deficit 4

. Surplus . Balance

:__J Projection used for market sizing

Deficit

Available surplus/deficit 4

demand Mn

Feedstock Region tonnes, 2035 Low ! Medium 2 High 3 Low 1! Medium 2 High 3 Low ! | Medium 2 | High 3
Maize Eastern Africa 61 50 84 94 (10) (10) EE
1
Western Africa 45 39 46 52 (6) (5) EE —
Cental Afca 10 : 2 a o ol - H - |
' '
Southern Africa 0 0 0 0 ©) ©) ©) (18) E ©) E ©)
Western Africa 144 140 229 260 4) “ ii
1 1
Cental Afica = o 117 122 @) e TN
Sugarcane  Eastern Africa 62 48 74 83 (4) @) Ei
1
Western Africa 32 11 25 29 (21) (7) ?3) (21) E @) E 4)
Cenvl Afica 7 ‘ 16 18 © s ol b

a North Africa excluded

wheat, which do not grow well in SSA due to agro - ecology
1. Crop yields forecasted based on historical trend and conservative land growth (1% p.a.) 4.
2. Crop yields forecasted to match peer countries and conservative land growth (1% p.a.)
3. Cropyields forecasted to match peer countries and moderate land growth (2% p.a.)
g

Ta@lw™  Manufacturing Africa
UK.al
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Source: FAOSTAT, Expert interviews, Press search, Resourcetrade.earth

b expected to remain in a deficit (given limited arable land) but to fulfil that deficit largely outside o

f SSA given high demand for crops such as

Potential surplus is projected supply minus forecasted demand while available surplus adjusts the
potential surplus to account for trade to meet food and feed demand in deficit countries




1G starch and sugar - based feedstocks | Analysis focuses on maize,
cassava, and sugarcane as key potential feedstocks for ethanol

Favourability: ] High [l Medium Low

Maize, sugar, and cassava used as main feedstocks
due to higher biofuel yield

What are starch and

sugar crops used for?

Conversion Biofuel
efficiency yield ,
Crop T/hat L/t L/ha

Primary use is for ethanol , .

for which there is no Yield ,
commercially viable
feedstock alternative

> Other considerations

- Not a staple crop, so mitigates food - fuel
(e.g., waste alternatives @ Sugar 20 conflict
like fibrous and woody cane 2
waste have high cost)
Not a staple crop in some regions,
There is technically a use Cassava 180 mitigating food - fuel conflict
in advanced biofuels like

SAF, but these use
commercially non - viable

processes (e.g., alcohol - .
to - jet, which is 60% more Maize 4.9

Potential impact on staple crop price if
biofuel demand is not ramped up
gradually, but use for biofuel could create
incentive for farmers to invest in
additional production

expensive than HEFA 4)

Other
starch 1.328 340- 380 494 - 952
crops 3
1. Global average
2. Sugar beets have even higher biofuel yield (5 060 litres per ha), which is however less commonly grown in Africa due to warm er climate
3. e.g., wheat, sorghum
4. Hydro - processed Esters and Fatty Acids
o] (]
Tl h’-‘; Manufacturing Africa Source: FAO (2008). The State of Food and Agriculture. Biofuels: Prospects, risks and opportunities
Ural




1G starch and sugar - based feedstocks | Demand: 2035 demand for
maize, cassava, and sugarcane could reach ~675Mn tonnes

Africa current and future food and feed demand 1in Mn tonnes B North Africa [l SSA

20% of maize

. 35 460
demand is for feed 110 1ol Key facts

@ ) 300 15 315
Maize & e T 25

cassava

Sub- Saharan Africa is typically
self - sufficient in the two main
staple crops (cassava, maize)
b country level deficits are
balanced through regional
trade; major drought years can
change this balance

North Africa accounts for ~ +60%

_. L. T A bdefieir 0
in this region is unlikely to

decline overtime due to limited

availability of arable land (only

5% of land available is arable)

and the fact that North Africa

lacks significant trade links with

Sugar - Sub - Saharan Africa so imports

cane 40 15 215 from Europe or other regions

30 160 # ‘E E While Sub - Saharan Africa runs
130 ¥ a ~10% deficit for sugarcane,

Southern Africa has a surplus of
n 12M tonnes making it a top

sugar exporter in the region

Production Net imports 2021 demand Growth in Growth in Feed 2035 demand
consumption consumption consumption
- population - income growth
1. Assessment excludes other starch crops (e.g., rice, wheat, millet, sorghum) which could be used for biofuels given their limi ted availability and use. Staple crops, such as maize and cassava are projected to growth
with population. High value crops, such as wheat in SSA and rice in all regions, except Western Africa, as well as the sugar dem and are projected to grow with population and income measure by GDP per capita at
constant 2021 Purchasing Power Parity prices. The growth factor for income is determined based on global benchmarks for the i nco me and per capita consumption relationship for each crop. Feed consumption is
forecasted based on FAO forecasts for meat, egg and dairy consumption as well as projected intensification of production
o] (]
Ta@lw™  Manufacturing Africa Source: FAOSTAT, TradeMap, Resourcetrade.earth, Press Search, Expert Interviews

ukaid



1G starch and sugar

historical and peer data

- based feedstocks | Supply:
yield growth and land expansion were benchmarked against

Assumptions for

Projection levels ° Benchmark yields, t/ha ! Land expansion
Projection Land Bench - Benchmark Assumed land expansion rates are
level Yield growth expansion Crop Current mark countries conservative relative to 2013~ - 22
historical land expansion rates (2%
Low 0.22-1.26% p.a. yield Current Maize 0.9b2.7 3.b3.8 i India maize, 3% cassava, 1% sugarcane)
growth based on agriculture land Implied absolute land expansion is
2013- 2022 historical plus 1% land compared against available
yield growth , except  expansion rate , (unused) suitable land to ensure that
o Cassava 0.9b12 15 Brazil
for maize in North expansion is feasible without
Africa where yields deforestation.
already high _ If new agriculture land for maize and
_ . Sugar 97b111 97b111 W Regional cassava exceeded 60% of land
Medium 3.3-6.5% p.a. yield Cur_rent cane peers 5 potential in any of the three
growth based 2022 agr|culf)ure land projections, the land expansion was
yields achieved in plus 1% land Only countries with comparable factors (e.g., no irrigation, discounted to minimise risk of crop
benchmark expansion rate no GMO seeds, mainly smallholder farming, similar competition
countries agroecology) were selected
Some countries in Africa already exceed these yield
High 3.3-6.5% p.a. yield Current benchmarks; for those, historical growth rates applied 2

growth based 2022
yields achieved in
benchmark
countries

1. Tonnes/hectare

3. e.g., Burkina Faso, Botswana, South Africa, Kenya

agriculture land
plus 2% land
expansion rate

5. 0.9t/ha is the yield achieved in Southern Africa where cassava production is limited

] o]

Ta@lw™  Manufacturing Africa
UKald

For 23 countries with significant share of arid and semi
arid land, yields are only grown up to 80% of the
benchmark yields to account for drought risks 8

2. Countries above benchmark: 10 for maize, 11 for cassava, and 4 for sugar

4. Egypt for North Africa, Chad for Central Africa, Senegal for West Afr

Source: FAOSTAT, TradeMap, Resourcetrade.earth, USDA, Press Search, Expert Interviews

ica, Malawi for East Africa




1G starch and sugar
surpluses consider inter

lllustrative intra

Maize

- based feedstocks | Surplus:
- country supply and demand dynamics

- Africa trade patterns for maize, cassava, and sugarcane

7~~~ Maize

Sugarcane

Available

A Cassava -~ Sugarcane

Key considerations

(

Lo

Primarily flows within Eastern and
Southern Africa and into Central

and Western Africa , with key trade
routes like Zambia bDRC

] o]
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Movement is less widespread but
travels within Western Africa , and
between Eastern and Central Africa

For example, Nigeria serves as a
major cassava supplier, trading with
Cameroon

Source: Resource trade. Earth, Press search, Expert interviews

Trade is from Southern into Eastern
and Central Africa

For example, Mauritius exports sugar
to countries like Kenya

Surplus balancing
required to account for
regional food security
needs

North Africa trade

with Sub - Saharan
Africa for the selected
crops is limited , with
stronger links present
with the Middle East
and Europe




1G starch

maize surplus estimated at 45

and sugar - based feedstocks | Maize surplus: Avallable

- 65Mn tonnes by 2035

Projected available maize surplus , 2035 N
! 1 Projection used for market sizing Limited or no surplus
o i Medium projection . High projection
Low projection | Crop yields forecasted to match peer i Crop yields forecasted to match peer
Crop yields forecasted based on historical | countries and conservative land growth i countries and moderate land growth
trend and conservative land growth (1% p.a.) (1% p.a.) | (2% p.a.)

Total available

surplus , Mn
tonnes, 2035

o L]
S R-E Manufacturing Africa

.........................................................................

Source: FAOSTAT, Resourcetrade.earth, Press search, Expert interviews
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1G starch and sugar - based feedstocks | Cassava surplus: Avallable

cassava surplus estimated at 70 - 215Mn tonnes by 2035
Projected available cassava surplus , 2035
[:3 Projection used for market sizing Limited or no surplus
o ' Medium projection . High projection
Low projection | Crop yields forecasted to match peer i Crop yields forecasted to match peer
Crop yields forecasted based on historical | countries and conservative land growth i countries and moderate land growth
trend and conservative land growth (1% p.a.) (1% p.a.) (2% p.a.)

v

7

e Y “up ¥ iyl
™ ‘yﬁﬂ t éf"‘

Total available §
surplus , Mn g 155
tonnes, 2035 |

.........................................................................

o] ]
=1 ﬂ-‘; Manufacturing Africa Source: FAOSTAT, Resourcetrade.earth, Press search, Expert interviews
uKal




1G starch and sugar - based feedstocks | Sugarcane surplus:
Avallable sugarcane surplus likely 20 - 50Mn tonnes by 2035

Projected available sugarcane surplus , 2035

[:3 Projection used for market sizing Limited or no surplus
o i Medium projection . High projection
Low projection | Crop yields forecasted to match peer i Crop yields forecasted to match peer
Crop yields forecasted based on historical | countries and conservative land growth countries and moderate land growth
trend and conservative land growth (1% p.a.) (1% p.a.) P (2% p.a.)

Total available
surplus , Mn -

tonnes, 2035

o] (]
Tl h’-‘; Manufacturing Africa Source: FAOSTAT, Resourcetrade.earth, Press search, Expert interviews
uKal




1G oil- based feedstocks | Deep - dive

Focus for this section [:i Projection used for market sizing
Surplus 1, 2035, Mn tonnes
L eI T T . —
Low projection 1 Medium projection 2 | High projection
1
Historical yield growth, 1% p.a. 1 Yield matches peer countries : Same as medium projected, but
Selected land growth, waste oils collection : 1% p.a. land growth, oil collection 12% p.a. land growth, oil collection
feedstocks Feedstock type rate persists I matches India benchmark | matches Indonesia benchmark Surplus here is total
I
1
Starch and Maize ! 5 | 65 that can be used
sugar - based : ! for biofuel
Cassava ! ! production  (where
1G Susarcane ! : we use medium
g ! : projection for
1 i ..
Oil- based Palm oil ! market sizing)
_ ; However, not all
Purposefully Castor oil this surplus is used
grown oil . ’
crops Brassica carinata oil glvtentt,hlaF m?rket
potential IS also
Waste oils UCO/Tallow constrained by
economics against
vIclll Other waste Bagasse competing fuels
feedstock and minimum
Sawdust T scale reauiremens
1. For 1G starch, sugar, and oil crops, available surplus is shown: this surplus adjusts the potential surplus (raw projected pr oduction - demand) to account for trade to meet food and feed demand in deficit countries
2. Medium agriculture projection assumes crop yields forecasted to match peer countries (Maize b India; Cassava b Brazil; Sugarc ane b Africa best - of- best benchmarks) with focus on smallholder - farmer yields and
where Africa is actually close to benchmark already in some regions (e.g., some countries in Africa each 12 tonnes/ha for cas sav a; Brazil benchmark is 15 tonnes/ha), plus conservative land growth (1% p.a. assumed;
historical has been 2% p.a. for maize and 3% p.a. for cassava)
o] (]
= Manufacturing Africa Source: Manufacturing Africa team analysis
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1G oil- based feedstocks |  West Africa could realise a palm oil surplus
of 10- 13Mn tonnes by 2035

SSA estimated demand (2022 - 35), production and available surplus (2035) b palm oil
[:3 Projection used for market sizing . Surplus Balance Deficit
Estimated Projected production, Mn tonnes, 2035 Available surplus/deficit, Mn tonnes, 2035
demand, Mn ik
Feedstock Region tonnes, 2035 Low ! Medium 2 High 3 Low ! . Medium 2 | High 3
%6 ;T"m Eastern Africa 0.0 0.1 0.1 (4.0) ! !
Southern Africa 0.0 0.0 0.0 (0.4) (0.4) L (04)
Western Africa 5.5 21.9 24.8 2.7) 10.1 13.3
Central Africa 0.8 2.0 2.2 (0.7) : !

ONorth Africa excluded as they are expected to remain in deficit and have limited trading links to SSA

1. Crop yields forecasted based on historical trend and conservative land growth (1% p.a.)
2. Crop yields forecasted to match peer countries and conservative land growth (1% p.a.)
3. Crop yields forecasted to match peer countries and moderate land growth (2% p.a.)

o] (]

=1 h’-‘; Manufacturing Africa Source: FAOSTAT, Expert interviews, Press search, Resourcetrade.earth
UKal




1G oil- based feedstocks | Demand: Today, Africa demands 12Mn
tonnes of palm oil; expected to grow to 16Mn tonnes by 2035

B North Africa ] SSA

Current and future food and feed demand 12 Mn tonnes of ol Key facts

60% of the current oil deficit is
primarily driven by Sub

Saharan Africa with majority of
its imports from  palm oil
North Africa drives remaining
6 12 deficit (40%), with majority of
imports in soybean and palm
oil
Palm oil accounts for almost
5 75% of the plant oil production
in Africa (native to Western
Africa)
Feedstock potential
assessment focuses on palm
oil given its predominance in
yield improvement potential
Production Imports Implied Growth in Growth in Feed Implied
consumption consumption consumption consumption consumption
2021 - population - income growth 2035
1. Oil crops projected to grow with population and income measured by GDP per capita at constant 2021 Purchasing Power Parity Pr ice s. The growth factor for income is determined based on global benchmarks for
the income and per capita consumption relationship for each crop. Palm oil is not primarily used for animal feed
2. Other oil crops (e.g., sunflower, soybeans) were explored but de - prioritised given their limited production in Africa (compared to palm oil)
o] (]
ﬁaﬁ Manufacturing Africa Source: FAOSTAT, TradeMap, Resourcetrade.earth, Press Search, Expert Interviews




1G oil- based feedstocks | Supply:

Assumptions for yield growth and

land expansion were benchmarked with historical and peer data

Projection levels ° Benchmark yields, t/ha ! Land expansion
Projection Land Bench - Benchmark Assumed land expansion rates are
level Yield growth expansion Crop Current mark countries conservative relative t0 2013 - 22
historical land expansion rates (4% palm
Low 0.06% p.a. yield Current Palm oil 2-8 18 E= Indonesia, oil)
growth based on agriculture land impli L
o . : mplied absolute land expansion is
2i0e Tj’ iivcgﬁtonceice ; gLusar}so{Oorlwa?;te Malaysia compared against available (unused)
%lor mgize i N(;rth P P suitable land to ensure that expansion is
Africa where yields Only countries with comparable factors (e.g., no irrigation, feasible without deforestation.
already high no GMO seeds, mainly smallholder farming, similar
agroecology) were selected
Medium 2.2% p.a. yield growth Current Some countries in Africa already exceed these yield
based 2022 vyields agriculture land benchmarks; for those, historical growth rates applied 2
achieved in plus 1% land For 23 countries with significant share of arid and semi -
benchmark expansion rate arid land, yields are only grown up to 80% of the
countries benchmark yields to account for drought risks 8
High 2.2% p.a. yield growth Current
based 2022 yields agriculture land
achieved in plus 2% land
benchmark expansion rate
countries

1. Tonnes/hectare
2. Countries above benchmark: 2 for palm oil

3

ﬁ!lﬁ
S E:l Manufacturing Africa

ukaid

e.g., Burkina Faso, Botswana, South Africa, Kenya

Source: FAOSTAT, TradeMap, Resourcetrade.earth, USDA, Press Search, Expert Interviews




1G oil- based feedstocks | Surplus:

considers regional trade balancing

lllustrative intra - Africa trade patterns for palm oil

Palm ol

Avallable palm oil surplus

Ak

Y~

o] (]
Tl R-E Manufacturing Africa Source: Resource trade. Earth, Press search, Expert interviews

..........

West Africa  shows
stronger intra - regional
flows with Ghana and
Nigeria as key players.

In Central Africa
flows extend from
countries like
Equatorial Guinea and
DRC towards markets
further south

Key considerations

Surplus balancing
required to account for
regional food security
needs

North Africa trade with

Sub - Saharan Africa for
the selected crops is
limited, with stronger links
present with the Middle
East and Europe




1G oil- based feedstocks | Surplus palm oil: Avallable palm oll
surplus likely 10 - 13Mn tonnes by 2035

Projected available palm oil surplus, 2035

" 71 Projection used for market sizing Limited or no surplus || Sufficient surplus

Low projection 1! EMedium projection 2 | High projection 3

> >

Total available

tonnes, 2035
Share of total
=N ;

crop production
(SSA), 2035

1. Crop yields forecasted based on historical trend and conservative land growth (1% p.a.) |
2. Crop yields forecasted to match peer countries and conservative land growth (1% p.a.) |
3. Crop yields forecasted to match peer countries and moderate land growth (2% p.a.)

o] (]

=1 h’-‘; Manufacturing Africa Source: FAOSTAT, Resourcetrade.earth, Press search, Expert interviews
UKal
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2G oll - based feedstocks | Deep - dive

Focus for this section [:i Projection used for market sizing
Surplus 1, 2035, Mn tonnes
L eI T T . —
Low projection 1 Medium projection 2 | High projection
1
Historical yield growth, 1% p.a. 1 Yield matches peer countries : Same as medium projected, but
Selected land growth, waste oils collection : 1% p.a. land growth, oil collection ! 2% p.a. land growth, oil collection
feedstocks Feedstock type rate persists 1 matches India benchmark matches Indonesia benchmark :
yp P ! Surplus here is total
Starch and Maize - 5 | 65 that can be used
sugar - based ! for biofuel
Cassava 70 ! production  (where
1G : we use medium
I projection for
1 T
) ; However, not all
STEDEE i) this surplus is used
grown ol iven that market
— srassicacarnaaoi [ g
: potential is also
Waste oils UCO/Tallow 0.5 : constrained by
! economics against
pIelll Other waste Bagasse 30 | competing fuels
feedstock : and minimum
Sawdust T scale reauiremens
1. For 1G starch, sugar, and oil crops, available surplus is shown: this surplus adjusts the potential surplus (raw projected pr oduction - demand) to account for trade to meet food and feed demand in deficit countries
2. Medium agriculture projection assumes crop yields forecasted to match peer countries (Maize b India; Cassava b Brazil; Sugarc ane b Africa best - of- best benchmarks) with focus on smallholder - farmer yields and
where Africa is actually close to benchmark already in some regions (e.g., some countries in Africa each 12 tonnes/ha for cas sav a; Brazil benchmark is 15 tonnes/ha), plus conservative land growth (1% p.a. assumed;
historical has been 2% p.a. for maize and 3% p.a. for cassava)
o] (]
ﬁ .IH Manufacturing Africa Source: Manufacturing Africa team analysis




2G oll - based feedstocks |  Africa may have potential for ~1.2Mn tonnes
of castor, ~3.5Mn tonnes of carinata, and 0.5 - 1.6Mn of waste oils by 2035

:__J Projection used for market sizing

Potential feedstock, Mn tonnes, 2035

Low projection i Medium projection
1 10% UCO urban collection rate (India
| benchmark); purposefully grown 2G oil
. 5% urban collection rate for oil, based on 1 crops estimated based on land suitability 25% urban collection rate (Indonesia
Feedstock Region current Africa average 1 and 5% adoption rate 1 benchmark)

High projection

Castor oil Eastern Africa

él,> Southern Africa

Western Africa

Central Africa

North Africa
Carinata oil Africa 2
Waste oils b Eastern Africa
UCO1& :
tallow Southern Africa
Western Africa
O Central Africa
North Africa

1. UCO - Used Cooking Oil; Tallow - animal fat waste

2. Country -level assessment not conducted

E!IF;".-

= h’-‘; Manufacturing Africa Source: FAOSTAT, Expert interviews, Press search, Resourcetrade.earth
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2G oll - based feedstocks
crops and perennial trees can be used for biofuel production

Selected purposely grown oil crops for fuel production

Shows promise in Africa but remains unproven

Annual (rotational)

- Purposefully grown crops

(not exhaustive)

Proven globally but has limited potential in Africa

. Potential proven at scale in Africa

Perennial (not rotational)

| Rotational

:_-_] High - level potential assessment follows

consideration

product

proven at scale

no economic

-]
Crop Carinata Camelina Pennycress Macauba Pongamia Jatropha | Castor |
T I
Description Currently most Camelina is mostly Flowering plant Palm tree found in Leguminous tree A perennial woody | Indigenous to :
promising rotational produced in Europe native to Eurasia arid and semiarid crop, n ative to shrubl/tree, ! tropical Africa, |
crop type, can and Asia and its a and common in regions in South Southeast Asia and originally from 1 commercially !
adapt to semi - arid short - season crop North America - America; yields like targeted at Central America, | grown for I
climates and has that takes 85 to 100 primarily a palm oil but less subtropical land grows in arid and | pharmaceutical or |
high oil content days to mature temperate seed restrictions on and degraded soils semi arid areas 1 industrial use, or ;
crop used as a temperature & | biofuels (e.g., Eni) |
winter cover crop precipitation | :
1 |
|
Cultivation ~6 months ~3- 4 months ~ 3 months : !
. 1

period ! :
T |
Yield, t oil/ ha 13 0.4-0.6 0.4-0.6 5-6 2-4 15 | 1 :
1 1
1 1
Suitability to * Well adapted to B Grown mostly in A Temperate Palm oil native Well adapted to Grows in ! ’ Drought !
growing in semi - arid Europe and climates to Africa, tropical climate arid/semi arid I resistant !
. conditions; North America Macauba more areas | . : i
Africa ” ; Cultivated in .
traditionally flexible ! o ,

. " I Ethiopia,
cultivated in I . I
Ethiopia I Mozamb|q.ue !
| and Zambia |
1 1
1
Other Non usable by - Yields of macauba and pongamia not Initial trials suggest : Relatively high price !
| |
I

1. Detailed regional potential dependent on local boundary conditions (e.g., climate, infrastructure, technology)

] o]

Tl Manufacturing Africa

ukaid

Source: USDA; Science Direct, McKinsey analysis

viability




2G oll - based feedstocks - Purposefully grown crops | Both castor
and brassica carinata are grown in Africa today at limited scale

Castor is grown today across Africa

for industrial use, including biofuels Brassica carinata is grown at lower scale and mainly in Ethiopia

Castor oil production  , in ktpa Know observations of Brassica Carinata
B South Africa Ethiopia [l Mozambique [l Other! Bl Native [l Registered observations
53
Eni invested in <1k tonnes
Kenya to ® g of mustard grown
support castor ® (..0' (in oil equivalents) in
cultivation for a® %"‘.(. 2022 which includes
biofuel @ () Brassica carinata
In 2023, a pilot ...Q Brassica carinata is
project ® %q‘q mainly grown in Ethiopia
produced U for oil seed, but it is also
about 0.7k eo ® grown across Africa for
tonnes ® ® ® its leafy vegetables
® rather than for oil.
®

2022

/
R

=1 h“-‘:'-l Manufacturing Africa Source: Eni website, FAOSTAT, Press Search




2G oll - based feedstocks

- Purposefully grown crops

| ~1.2Mn tonnes

potential for castor oil identified across 20+ African countries

[llustration:  Novel crop land suitable Novel crop land suitable for castor and

for castor cultivation 5 estimated potential, Mn ha Methodology
Novel suitable cropland concentration , % First, novel crop land was identified at
205 1km granularity by excluding
- unsuitable land, protected or

100

1 . 2\/In tonnes

achievable castor oil
production potential
estimated based on
24Mn tonnes maximal oil
potential 2

I_ - 95% j
2

Total novel Unsuitable Novel Estimated
crop land land cropland castor
for castor suitable potential
for castor

1. Forestland, critical habitats, protected areas

2. Assuming 0.7 tonnes of ail per hectare on average across Africa and only 20% of crop land is used for non

3. Unsuitable land includes, e.g., urban land, water bodies; protected or environmentally critical land includes, e.g., forest |
areas with >15% slope

4. including land with barriers to farming

5. Countries in grey not assessed due to already expected low potential for castor oil suitability

EHIES
= R-E Manufacturing Africa B ! P o - ‘ N 2

UKalcl Consumptionin Sub - Saharan Africa, Our World in Data_

- food crops (based ong  lobal benchmark)

B _roductioiand ° ",

environmentally critical land (e.qg.,
forest land, critical habitats, protected
areas), current crop land and areas
unsuitable for mechanised farming
(i.e., land with >15% slope) 3

Among the novel crop land, suitable
land was identified  based on
climate, soil pH level and soil depth

Only 5% of novel crop land is

assumed to be available for non - food
crop production in line with global
b t ] ) ] ﬂ

¢ - s o - (o]

and , critical habitats, protected areas; areas unsuitable for mechanised farming are defined as




2G oll - based feedstocks - Purposefully grown crops
potential for carinata; but viability still remains unproven

Crop land suitable for carinata as rotational
crop and estimated carinata potential,

lllustration: Suitable land for

brassica carinata as rotational crop Mn ha

| ~3.5Mn tonnes

Methodology

Crop duration ratio  , %, number of days a
field is cropped per year 200

0-20 20-50 50-60 60-70 70-80 80-90 90+

35 Mn tonnes

achievable oil production
from carinata estimated
based on 70Mn tonnes
maximal oil potential ~ °

Low iLUC b suitable for
cover cropping 1!

r —95% —

v
5
Suitable land Adj. for Adh. Suitable Estimated
for carinata critical and land for carinata
protected carinata potential
land

Low indirect land use change; only land suitable for carinata based on climatic conditions

High and Very high correspond to probability bands of 65 -89% and 80 - 100% respectively

Based on % of year that the yield is cropped. If crop duration is <60%, land is considered suitable for crop rotation
Including forests, protected areas, and critical habitats | 5. Assuming 0.7 t oil/ha

-]
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Source: ACRE analysis, Press Search, Expert input

Identified highly or very highly
suitable locations for carinata
production based on 20 bioclimatic
variables 2

Identified low -ILUC areas as areas
that are cropped less than 7 months
per year leaving space for crop
rotation 3

Additionally, high water stress areas
are filtered out

Resulting 200Mn ha is reduced by 50%
accounting for potential overlap with
critical habitat areas 4

Assume only 5% of farmers are willing
to adopt rotational crops

Carinata unproven given no
valuable end - use for by - product
which makes economic case
non - viable. Not used in market
projections as a result




2G oll - based feedstocks

b Waste oils

| Africa could have 0.5

1.6Mn

tonnes of UCO/tallow by 2035, varying based on collection rate

Countries projected production of waste oils (UCO, and Tallow

Low projection b 5% UCO urban collection
rate, based on current Africa average

D, tonnes 2035

"1 Projection used for market sizing

Medium projection b 10% UCO urban
collection rate, midpoint (India benchmark)

<50,000 . 50,000 - 99,999 ‘1oo,ooo+

High projection b 25% urban collection are
based on peer country (Indonesia) assuming
regulation 2
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Total potential
usable surplus,
Mn tonnes, 2035

Based on assumed consumption of cooking oil and share of processed meat (for tallow) with different collection rates

1.
2. Introduction of ban on reusing used cooking oil
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Source: ACRE Analysis, Gatsby Report, Press search, OECD

- FAO Agricultural Outlook 2025 -2034




2G other waste feedstocks |
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For 1G starch, sugar, and oil crops, available surplus is shown: this surplus adjusts the potential surplus (raw projected pr
Medium agriculture projection assumes crop yields forecasted to match peer countries (Maize
where Africa is actually close to benchmark already in some regions (e.g., some countries in Africa each 12 tonnes/ha for cas

Deep - dive

Focus for this section T
Surplus 1, 2035, Mn tonnes

| High projection
: Same as medium projected, but

Low projection

Historical yield growth, 1% p.a. 1 Yield matches peer countries

Selected land growth, waste oils collection : 1% p.a. land growth, oil collection 12% p.a. land growth, oil collection
feedstocks Feedstock type rate persists I matches India benchmark | matches Indonesia benchmark
I
1
Starch and Maize I 5 ' 65
sugar - based : !
Cassava X !
: !
Sugarcane | i
N 1
H 1
Oil - based Palm oil X
Purposefully Castor oll
grown ol
crops Brassica carinata oil
Waste oils UCO/Tallow
Other waste Bagasse
feedstock
Sawdust
Manure

Municipal waste

historical has been 2% p.a. for maize and 3% p.a. for cassava)
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Source: Manufacturing Africa team analysis

b India; Cassava b Brazil; Sugarc ane b Africa best - of- best benchmarks) with focus on smallholder
sav a; Brazil benchmark is 15 tonnes/ha), plus conservative land growth (1% p.a. assumed;

1 Projection used for market sizing

Surplus here is total
that can be used
for biofuel
production (where
we use medium
projection for
market sizing)

However, not all
this surplus is used
given that market
potential is also
constrained by
economics against
competing fuels
and minimum
scale requirements

oduction - demand) to account for trade to meet food and feed demand in deficit countries

- farmer yields and




2G other waste feedstocks | Africa may have a potential for 500Mn+
tonnes waste feedstock by 2035

.'___: Projection used for market sizing

Potential feedstock, Mn tonnes, 2035

Low projection i Medium projection , High projection
1

Yields forecasted based on historical ! Yields forecasted to match peer | Yields forecasted to match peer
Feedstock trend and 1% p.a. land growth 1 benchmarks and 1% p.a. land growth | benchmarks and 2% p.a. land growth Methodology

Total bagasse is equal to 30% of
projected sugarcane production; 10% of
bagasse is expected to be used (e.g.,
burned for power use in sugar mills),
leaving the remainder as surplus

Bagasse

Assumed to be 15% of projected output
from forestry industry in Africa b
forecasted from 2023 level based on
historical trend

Sawdust

Estimated total collectible livestock
manure based on expected manure
production and level of intensification
(only animals in intensive of semi -
intensive systems allow for collection)

Manure

Calculated based on projected Africa
population by 2035 and average
wastewater per capita; collection
assumes 24% sanitation coverage, 30%
of which is safely treated

Municipal
waste
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Talw  Manufacturing Africa Source: FAOSTAT, World Bank Data, NRF b Global and regional potential of wastewater as a water nutrient and energy source, GLW, ENGIE, AFDB,
uKal UN Habitat, Expert interviews, Press search
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2G other waste feedstocks | Waste for biofuels are most accessible
at the food and beverage processing level

Tl Manufacturing Africa
UKalc

Source: Expert interviews
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. Suitable Partially suitable Not suitable
4 4 4 R 4
Agriculture production Transport Storage Post consumer waste
e.g., crop loss before or during Loss due to scattering or spoilage Waste due to overdue storage Waste management, landfills,
harvest, animal manure due to late collection sludges, UCO
Aggregation challenging Aggregation challenging Aggregation challenging; for Potential use for biogas and
due to dominance of smallholder onsite used, dry waste is more collection of UCO for SAF
farming likely to be incinerated for power
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Post harvest processing Food & beverage processing Consumption
Loss of crop due to scattering or spoilage b Residues or spoilage, including bagasse, Household level loss due to too
aggregation challenging except for wasted oils, industrial wastewater, long storage
commercial sources like bagasse or sawdust brewer spent grain
Manure can be aggregated and used for Potential use for bio - briquettes, High levels of contamination
biogas biogas or SAF refining make use challenging
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2G other waste feedstocks |

biofuels is limited by collectability

Potential for waste feedstock for

lllustration of crop waste along food supply chain and useability for biofuels B High I Medum [ Low
Agriculture and Most Viable
food value chain Feedstock type Waste use case Avalilability Collectability
Agriculture (Q Manure Cow manure, wet farm waste Biogas Large number of cattle Only for intensive /
production ¥ in Africa semi - intensive
production
(Q Manure Cow manure, wet farm waste Bio- methane Lack of large - scale Only for intensive /
¥ semi - intensive

Post harvest Fibrous/woody

processing waste
Processing NS égb Fibrous/woody
Q"\\’ waste
Municipal &

industrial waste

Waste oils and fats

Household
consumption

Waste oils and fats
0@ Py

Post @ Municipal &

consumer industrial waste
waste
Organic municipal
waste and landfills
o] ]
E:aiﬂ Manufacturing Africa Source: FAO, expert interviews

--------

Agriculture residues
(e.g., corn stalks)

Dry food processing waste
(e.g., bagasse)

Food processing waste e.g.,

brewery waste, tomato waste etc.

UCO, tallow

uco

Sludge/wastewater

Waste

Direct

incineration

Bio- briquettes

Biogas

Biogas

FAME, SAF

Biogas

Biogas

I production

Difficult to collect due to
fragmentation

More likely to be
incinerated

For large sources like
bagasse and sawdust

For large sources like
bagasse and sawdust

Large scale production

For onsite use
of waste

From commercial /

Commonly used . :
industrial sources

Commonly used Aggregation challenges

Large scale production

For onsite use
of waste

No waste separation
and closed landfills

No waste separation
and closed landfills





































































































































































































































































































































































































































