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HIGHLIGHTS
	▪ Kenya faces a critical energy transition challenge, 

with emissions projected to rise six-fold by 2050, 
driven by increased energy demand across 
residential, industrial, and transportation sectors. 
Green hydrogen, particularly in fertilizer production, 
is identified as a key component of Kenya's 
decarbonization strategy.

	▪ This report, using green hydrogen and ammonia cost 
modeling, assesses the technical, economic, and 
social challenges that Kenya must address in order 
to kickstart a successful, equitable domestic green 
fertilizer industry. 

	▪ Without policy and financial intervention, domestic 
green fertilizer production is economically unviable 
and inequitable for the local population. High green 
hydrogen production costs result in domestic 
fertilizer being ~20 percent more expensive than 
current imports. 

	▪ Farmers cannot adequately absorb this cost increase, 
potentially leading to a 10.4 percent decrease in 
fertilizer application rates, and a 7.6 percent decrease 
in overall crop production.

	▪ Kenya also faces non-economic challenges including 
fertilizer value chain inefficiencies, a lack of technical 
expertise, and equity and sustainability concerns that 
must be addressed.

	▪ To achieve economic viability, domestic fertilizer 
production must both reduce production costs 
through concessional financing tools like currency 
hedges and low-interest-rate loans and increase 
revenue streams by selling into Kenya’s carbon 
market and exporting to international markets with 
higher willingness-to-pay.

https://doi.org/10.46830/wriib.24.00064
https://doi.org/10.46830/wriib.24.00064
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Executive summary
Context
Kenya faces a critical transition point in its energy and 
emissions trajectory. Without strategic intervention, the 
country’s CO2 emissions could increase more than six-fold 
from 20 million tons (Mt) in 2021 to 130 Mt by 2050, 
driven by economic development and population growth. 
This dramatic increase reflects the country’s development 
imperatives, though on a per capita basis, emissions would 
remain significantly below global averages.

While the country’s renewable energy foundation 
provides advantages, it is not sufficient on its own to 
address all the challenges facing the sector. Kenya has 
successfully developed substantial renewable electricity 
capacity with geothermal, hydropower, wind, and solar 
contributing over 80 percent of its electricity generation. 
However, hard-to-abate sectors, including transporta-
tion, industry, and agriculture, require solutions beyond 
electrification.

Agriculture represents both a significant emissions 
source and a strategic economic sector for Kenya. The 
sector employs approximately 40 percent of the country’s 
total population and 70 percent of the rural population, 
while contributing roughly 33 percent of the country’s 
GDP (FAO n.d.). Agricultural productivity remains heav-
ily dependent on fertilizer inputs, with Kenya currently 
importing nearly all its fertilizer requirements at substan-
tial economic cost.

Fertilizer price volatility and supply chain disruptions 
have created significant food security challenges. The 
Russia-Ukraine conflict and COVID-19 pandemic have 
underscored Kenya’s vulnerability to international market 
disruptions, as fertilizer prices surged at the height of 
both events. This price instability has a direct impact on 
agricultural yields, food prices, and rural livelihoods.

Green hydrogen presents a potential strategic solution 
at the intersection of climate and development priori-
ties. Kenya’s National Hydrogen Strategy identifies green 
hydrogen as a pathway to establish domestic fertilizer 
production capacity while leveraging the country’s renew-
able resources. This approach addresses multiple national 
priorities, including emissions reduction, energy security, 
agricultural productivity, and industrial development.

About this report
This study provides an analysis of Kenya’s green hydrogen-
based fertilizer production potential, evaluating both 
economic viability and implementation barriers. The 
research combines 15 years of renewable energy data and 
cost modeling with assessment of critical non-economic 
challenges including technical expertise gaps, fertilizer 
value chain inefficiencies, and resource competition with 
electrification and water security priorities. By examin-
ing the full production chain from hydrogen to ammonia 
to fertilizer, alongside workforce deficits and market 
disruptions like those seen in the National Cereals and 
Produce Board’s subsidy scheme, the report provides 
actionable insights for Kenya’s 2025 NDC revision 
process. The findings target policymakers, financing 
institutions, and energy developers with specific recom-
mendations for overcoming the identified barriers. These 
include policy frameworks, capacity-building initiatives, 
and targeted financial mechanisms designed to improve 
cost competitiveness while ensuring equitable access to 
agricultural inputs.

Key findings
Modeled green hydrogen production in Kenya is 
currently expensive compared to incumbent fuels. The 
median production cost is estimated at $6.10/kg, driven 
primarily by solar and electrolyzer capital expenditures 
and high costs of capital. Even in the most optimistic sce-
narios, green hydrogen costs are not projected to fall below 
$3.90/kg by 2050, remaining significantly more expensive 
than gray hydrogen production costs of $1.00–$2.00/kg.

The cost differential between green and gray ammonia 
production is also substantial. Domestic green ammonia 
costs are twice as expensive as domestically produced gray 
ammonia, primarily due to the high cost of green hydro-
gen feedstock. This cost difference translates to higher 
fertilizer prices, potentially leading to reduced fertilizer 
application and crop production.

Non-economic barriers also present significant chal-
lenges to green hydrogen adoption. A lack of technical 
expertise in the renewable energy and hydrogen sectors 
make implementing projects difficult. Project developers 
must weigh the potential use of electricity and water for 
green hydrogen against other demand sources, like rural 
electrification and agriculture. 



4  |  W R I  A FR IC AW R I  A FR IC A

 

Furthermore, the high estimated domestic fertilizer 
costs could exacerbate existing inefficiencies within 
Kenya’s fertilizer value chain. Retail agro-dealers cannot 
afford to stock high-priced, non-“name brand” fertilizers 
and replace higher volume, lower price point products. 
Without access to agro-dealer shelves, domestic fertilizer 
would need to be introduced into Kenya’s fertilizer subsidy 
program for distribution to local populations. However, 
high leakage rates and induced public-private competition 
are barriers to adoption.

Conclusion and recommendations
To overcome the challenges facing domestic green 
fertilizer production, Kenya must take a multi-faceted 
approach. Reaching economic viability will require the 
country to both reduce production costs and find higher-
paying or external revenue sources. To do so, the following 
policy and financing tools are recommended:

	▪ Leverage Kenya’s carbon market: The Climate 
Change Act provides a framework for a carbon credits 
market, which could offer an additional revenue stream 
for a green fertilizer project. The Act also requires the 
implementation of a community benefits agreement, 
which could help to address equity concerns. 

	▪ Explore international markets for export: Expand 
hydrogen and ammonia production capacity to 
capitalize on exports to high-value international 
markets, enabling cross-subsidization and lower 
domestic prices.

	▪ Implement innovative financing solutions: Local-
currency bonds and currency risk hedging mechanisms 
could help reduce the cost of capital, one of the 
largest cost barriers to green hydrogen, ammonia, and 
fertilizer projects.

	▪ Develop public-private partnerships: A Build-
Operate-Transfer model could bring in necessary 
technical expertise and investment while allowing for 
knowledge transfer to local communities.

	▪ Address structural inefficiencies: Reform the 
existing fertilizer subsidy scheme to minimize 
market distortions and ensure equitable access to 
green fertilizers.

By implementing these recommendations, Kenya could 
pave the way for a sustainable and economically viable 
green hydrogen future. This transition offers the potential 

to stabilize fertilizer supply, enhance food security, create 
jobs, and support broader industrial growth, advancing 
Kenya’s long-term sustainable development goals.

Introduction
Kenya is at a critical moment in the global shift towards 
clean energy. Over the past five years, hydrogen has 
emerged as a promising solution to cut emissions and 
drive economic growth. Governments and industries 
worldwide initially embraced clean hydrogen with great 
optimism, viewing it as a key solution for decarbonizing 
sectors like heating, power generation, aviation, and steel-
making. This optimism created significant global hype. The 
number of announced hydrogen projects surged in 2021, 
with promises of rapid scale-up and major investments. 
However, reality has since tempered these expectations. By 
early 2024, only 7 percent of announced hydrogen projects 
worldwide had reached a Final Investment Decision 
(FID), highlighting the gap between ambition and reality 
(Burgess et al. 2024).

Several challenges contributed to slowing momentum. 
High production costs have made green hydrogen 
significantly more expensive than fossil-based alternatives 
(Navarrete and Zhou 2024). The technology required, 
including electrolyzers and specialized infrastructure, has 
proven more complicated and costly to deploy at scale 
than initially expected (Crellin 2024). Additionally, uncer-
tainties around policy frameworks, regulatory support, 
and clear market demand have deterred investors, causing 
many proposed projects to stall or scale back.

Despite these challenges, global interest in hydrogen 
remains resilient, though more focused. Strong economic 
incentives continue to propel its adoption in key hard-
to-abate sectors. The European Union’s Carbon Border 
Adjustment Mechanism (CBAM) will soon impose 
tariffs on imported goods based on carbon intensity. This 
provides exporters with a strong incentive to use green 
hydrogen in sectors such as steel, chemicals, and trans-
portation fuels to maintain competitiveness in European 
markets. Germany’s H2Global initiative further sup-
ports hydrogen adoption by directly subsidizing green 
hydrogen derivative projects such as ammonia, methanol, 
and sustainable aviation fuels (SAF). The program offers 
long-term, above-market offtake contracts so that produc-
ers can cover the gap between high production costs and 
current market prices, significantly reducing investment 
risks and attracting private capital.
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Japan and South Korea have also implemented market 
mechanisms to accelerate hydrogen adoption. Japan’s new 
Contract for Difference (CfD) subsidy scheme provides 
approximately ¥3 trillion (around US$19 billion) over 15 
years. Under this program, hydrogen producers—both 
domestic and foreign—receive stable revenues, bridging 
the price gap between low-carbon hydrogen and fos-
sil fuels. This scheme reduces investor risk, drives down 
long-term production costs, and accelerates the devel-
opment of Japan’s hydrogen economy (Bocobza et al. 
2024). Similarly, South Korea has introduced the Clean 
Hydrogen Portfolio Standard using competitive auctions 
to secure long-term hydrogen supply contracts for power 
generation. By encouraging competition among suppliers, 
these auctions aim to steadily increase hydrogen’s share in 
South Korea’s energy mix while keeping costs manageable 
(Singh et al. 2024).

Beyond economic factors, strategic considerations also 
strongly influence global hydrogen adoption. For many 
countries, hydrogen development represents a strategic 
opportunity to strengthen domestic industries, generate 
employment, and enhance energy security. Investing in 
local hydrogen infrastructure reduces reliance on imported 
energy, protecting economies from volatile global fuel 
prices and disruptions in international supply chains.

Kenya recognizes green hydrogen as an opportunity to 
achieve these strategic and decarbonization objectives. In 
September 2023, the country partnered with the Euro-
pean Union (EU) to launch its first Green Hydrogen 
Strategy and Roadmap, targeting the construction of 100 
megawatts of electrolyzer capacity by 2027, and up to 250 
megawatts by 2032 (Burgess 2023). The EU has commit-
ted approximately $13 million (€12 million) to support 
Kenya’s hydrogen ambitions, signaling international 
confidence in the country’s potential.

Agriculture is Kenya’s priority sector for green hydrogen. 
Farmers in the country are heavily dependent on imported 
nitrogen-based fertilizers, particularly calcium ammonium 
nitrate (CAN) and diammonium phosphate (DAP). 
This reliance leaves farmers vulnerable to volatile global 
markets, supply chain disruptions, and steep import bills. 
In 2023 alone, Kenya spent approximately $451 million 
on fertilizer imports, highlighting the need for a more sus-
tainable and secure alternative (Trading Economics n.d.).

Kenya can enhance food security, lower fertilizer imports, 
and stabilize prices by investing in local green hydrogen 
fertilizer production. This move also aligns closely with the 
country’s broader goals of industrialization, job creation, 
and increased energy independence.

This report examines the barriers Kenya must address to 
successfully establish a green hydrogen fertilizer industry. 
It begins by providing an overview of the country’s current 
fertilizer market and explores the potential roles of green 
hydrogen and ammonia within this context. The publica-
tion then evaluates Kenya’s competitiveness in the broader 
regional market by estimating baseline production costs 
for green hydrogen and ammonia, and identifying key 
cost drivers. It also analyzes the potential impact of higher 
green fertilizer costs on agricultural productivity and 
fertilizer affordability. Following this, the report addresses 
additional, non-cost-related barriers that could hinder the 
adoption of green fertilizers. Lastly, it presents targeted 
policy and financing strategies—including innovative 
financing models, carbon market mechanisms, public-pri-
vate partnerships, and others—to address both economic 
and non-economic challenges.

If Kenya successfully navigates these barriers, it can serve 
as a model for other East African countries facing similar 
challenges. Establishing a domestic green hydrogen-
based fertilizer industry would position the country as a 
regional leader, boosting economic resilience, improving 
food security, and supporting sustainable development 
across East Africa.

The status of Africa’s green 
hydrogen ambitions
Several African governments have published dedicated 
hydrogen strategies or integrated hydrogen into broader 
energy policies, signaling high-level commitment. These 
strategies differ in their production targets, technologi-
cal pathways, intended end-use cases, and the balance 
between export and domestic markets, as demonstrated 
in Table 1. While most strategies emphasize hydrogen 
exports, there is diversity across the amount of hydrogen 
prioritized for domestic consumption versus export mar-
kets. For instance, Morocco’s Green Hydrogen Roadmap 
leverages its substantial solar and wind resources with a 
clear export orientation, aiming for 14 terawatt-hours 
(TWh) of green hydrogen production, 10 TWh of which 
is earmarked for export. Egypt’s National Low-Carbon 
Hydrogen Strategy (2023) adopts a phased deployment 
approach (pilot in the 2020s, scale-up in the 2030s, full 
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deployment by the 2040s) targeting both green and blue 
hydrogen. Egypt’s strategy is also export-focused, aiming 
to secure 8 percent of the global hydrogen market by 2040, 
with more than 80 percent of its hydrogen intended for 
export in 2030, and around 50 percent by 2040. Mau-
ritania leverages its excellent wind and solar resources, 
coupled with geographic proximity, to supply green 
hydrogen primarily to European markets.

In contrast, South Africa adopts a hybrid strategy, 
balancing export ambitions with domestic industrial 
decarbonization, specifically targeting industries such 

as green steel, fertilizer, and sustainable aviation fuel. 
Similarly, Kenya’s approach emphasizes domestic priori-
ties—particularly fertilizer production—as an initial step 
before expanding into broader applications and exports in 
the medium to long term. 

Table 1 captures the varied maturity and ambition levels 
across Africa, with projects ranging from early-stage 
concepts to operational. This diversity underscores the 
complexity of hydrogen development pathways in the 
continent and points to the potential that intra-African 
cooperation and knowledge exchange could have on 

Table 1.  �Progress among African countries in formulating national hydrogen strategies, launching 
clean hydrogen projects, and planning electrolyzer capacity

COUNTRY PUBLISHED HYDROGEN 
STRATEGY?

NUMBER OF PROJECTS TOTAL PLANNED ELECTROLYZER 
CAPACITY (MW)

Angola In progress 	■ Feasibility study (2) 604

Botswana In progress 	■ Feasibility study: (1) 0

Democratic Republic of the Congo No 	■ Concept: (1) 0

Djibouti No 	■ Concept: (3) 1000

Egypt Yes 	■ Concept: (24) Decommissioned: (1) 
Feasibility study: (9)

	■ Operational: (1)

58,275

Kenya Yes 	■ Concept: (1)
	■ Feasibility study: (4)
	■ Operational: (1)

1421

Morocco Yes 	■ Concept: (11), FID/Construction: (1) 
Feasibility study: (2)

	■ Demonstration: (1)

24,815

Mozambique Yes 	■ Concept: (1) 8427

Mauritania Yes 	■ Concept: (6)
	■ Feasibility study: (4)

94,098

Namibia Yes 	■ Concept: (1) FID/Construction: (3) 
Feasibility study: (7)

	■ Operational: (1)

4929

Niger No 	■ Concept: (1) 0

South Africa Yes 	■ Concept: (6) 
	■ FID/Construction: (1)
	■ Feasibility study: (6) 
	■ Demonstration: (1)
	■ Operational: (1)

27,478

Zimbabwe No 	■ Concept: (1) Decommissioned: (1) 22

Notes: FID = Final Investment Decision. Countries with published hydrogen strategies have more projects. Egypt, Mauritania, and Morocco lead across both number of 
projects and planned electrolyzer. The data are aggregated from the International Energy Agency (EIA) project database which was last updated in October 2024. To the 
best of their ability, the authors have also tried to include projects not included in the database, or those commissioned or announced after October 2024.
Source: IEA Hydrogen Production and Infrastructure Database.
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expediting and de-risking hydrogen development across 
the continent (European Investment Bank 2022). Many of 
these initiatives are currently under way. The Africa Green 
Hydrogen Alliance (AGHA), established by six leading 
African nations—Egypt, Kenya, Mauritania, Morocco, 
Namibia, and South Africa, aims to build cooperation in 
public policy, capacity building, financing, and certification 
to mobilize green hydrogen production for both domestic 
use and export (ESMAP 2024). 

The East Africa Hydrogen Corridor envisions connect-
ing multiple countries to interlink evolving hydrogen 
ecosystems within the region. It aims to mitigate national 
risks and reduce market uncertainties by promoting green 
hydrogen applications across various sectors, including 
power supply, fertilizer production, and maritime trans-
port. Such regional integration not only enhances energy 
security but also stimulates economic growth through 
shared infrastructure and knowledge exchange (Green-
bury et al. 2022). 

These collaborative efforts underscore the importance of 
intra-African partnerships in developing a robust and 
sustainable hydrogen economy, leveraging shared resources 
and expertise to address common challenges and capitalize 
on collective opportunities.

The fertilizer landscape in Kenya
Kenya’s agricultural productivity relies heavily on synthetic 
fertilizers, particularly nitrogen-based products such 
as diammonium phosphate (DAP), urea, and calcium 
ammonium nitrate (CAN). Annually, the country con-
sumes approximately 750,000 metric tons of fertilizer 
(AfricaFertilizer 2024). DAP and CAN remain the most 
widely used fertilizers in Kenya, largely due to farmers’ 
familiarity with them and their long-standing availability 
through government-supported programs. DAP, valued 
for its nitrogen and phosphorus content, is primarily 
applied at planting, while CAN and urea are commonly 
used for top-dressing during crop growth, especially for 
staple crops like maize.

In recent years, fertilizer consumption in Kenya has 
fluctuated significantly, with notable peaks and declines 
largely influenced by global market conditions. Figure 1 
clearly illustrates these trends, emphasizing the significant 
share of DAP in the overall fertilizer market.

Fertilizer imports and distribution
Kenya’s fertilizer market is heavily reliant on imports, 
with around 90 percent of supply sourced internationally, 
primarily from Russia, China, and the Gulf countries 
(AfricaFertilizer 2024). This heavy reliance on imports 
makes Kenya susceptible to global market fluctuations, 

Figure 1.  Stacked bar chart comparing overall fertilizer consumption and DAP consumption in Kenya 

Source: Data from Africa Fertilizer (2024); Satnam Energy Calculation.
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currency volatility, and logistical disruptions. For instance, 
fertilizer imports dropped from roughly 834,000 metric 
tons in 2020 to about 658,000 metric tons in 2022 due 
to soaring global prices and supply chain disruptions 
(AfricaFertilizer 2024).

Imported fertilizers enter Kenya through the Port of 
Mombasa and are primarily distributed by private firms 
including Yara, MEA Ltd., and Export Trading Group 
(ETG). Local blending facilities then produce tailored 
fertilizer blends using imported raw materials such as 
phosphate and potash. The National Cereals and Produce 
Board (NCPB) and Kenya National Trading Corporation 
(KNTC) support local distribution under government 
subsidy programs, while non-governmental organiza-
tions (NGOs) like One Acre Fund help extend reach to 
smallholders. Despite this network, transportation inland 
and reaching remote farmers remain logistical challenges, 
which result in low fertilizer application rates in counties 
with limited road infrastructure.

Kenya’s fertilizer subsidy scheme
The Kenyan government has historically implemented 
fertilizer subsidies to cushion farmers from volatile global 
prices. The current National Fertilizer Subsidy Program 
provides the product at approximately half the market 
price, significantly reducing costs from around KSh 6000 
($46.5) to approximately KSh 2500–3500 ($19–27) 
per 50-kg bag (Ministry of Agriculture and Livestock 
Development 2024). Farmers register via local authorities 
or digital platforms and collect fertilizers from designated 
NCPB depots. Although broadly inclusive, the subsidy 
scheme has encountered distribution challenges, including 
logistical inefficiencies and occasional leakage into com-
mercial markets.

Key challenges facing Kenya’s 
fertilizer market and the potential 
role of green hydrogen
Despite government interventions, Kenya’s fertilizer 
market remains constrained by several critical challenges. 
Price volatility is a significant issue; from 2020 to 2022, 
global fertilizer prices nearly tripled, significantly affecting 
Kenyan farmers and leading to an estimated 17 percent 
decline in both usage and imports (AfricaFertilizer 2024). 
High input prices led to suppressed demand, with maize 
yields dropping by about 7 percent in 2022 alone due to 
reduced fertilizer application rates (Agriculture and Food 
Authority 2024).

In addition, logistical inefficiencies drive up costs and 
hinder timely fertilizer delivery, with remote farming 
communities being the most affected. Delays in fertilizer 
distribution often undermine crop productivity, exac-
erbating vulnerabilities in the agricultural sector. These 
persistent challenges highlight the need for stable, afford-
able, and locally sustainable fertilizer solutions.

Addressing these vulnerabilities is central to Kenya’s 
strategic shift toward domestic green hydrogen-based 
fertilizer production. By leveraging renewable energy 
sources available locally, green hydrogen-based fertilizers 
could reduce the country’s exposure to international price 
fluctuations and supply chain disruptions, potentially 
enhancing both fertilizer affordability and agricultural 
productivity. However, to justify the transition toward 
green hydrogen and ammonia, it is essential to evaluate 
their economic viability and competitiveness compared 
to traditional fertilizers. The following sections provide a 
detailed analysis of these challenges, outlining the specific 
barriers that must be addressed for green hydrogen and 
ammonia to offer a sustainable, cost-stable solution for 
Kenya’s agricultural sector.

Modeling analysis methodology
This analysis computes green hydrogen production costs 
throughout Kenya, at a resolution of 0.25 degrees latitude 
by 0.25 degrees longitude (approximately 550 km2). This 
granularity captures local wind and solar variations in the 
levelized cost of hydrogen (LCOH) and offers a clearer 
view of geographic cost trends, enabling evaluation at 
county, subcounty, and other subnational scales. At each 
grid cell, an optimization procedure is run to identify the 
lowest green hydrogen production cost across a range 
of parameters. These parameters encompass renewable 
energy generation from wind and solar resources—based 
on hourly data averaged over 15 years—as well as capital 
expenditure and operating costs, cost of capital, and plant 
lifespan. A full list of parameter values and data sources, as 
well as a high-level description of the algorithm design is 
presented in Appendices A and B. 

This analysis excludes grid-connected electrolyzers, as 
directly linking them to the existing grid without adding 
new renewable capacity could strain electricity supply and 
likely lead to higher system-wide costs, increased emis-
sions, and reliability issues. It also excludes the impact of 
any existing domestic subsidies or tax incentives. The costs 
presented in this analysis reflect production costs only 
and do not account for storage or transportation expenses. 
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They are likely underestimates of true production costs 
since factors such as water expenses, land licensing, and 
construction time are not considered due primarily to 
data constraints within Kenya. These factors are usu-
ally not considered to be the largest cost drivers; water 
generally makes up ~2 percent of total project cost, and 
many projects are often co-located with demand, drasti-
cally decreasing midstream transportation costs. However, 
depending on an offtaker’s demand profile, for example, 
constant 24/7 production, the cost associated with these 
factors, particularly downstream storage, could increase 
(Santana et al. 2024). Furthermore, the costs provided are 
levelized costs, calculated by dividing the total discounted 
capital and operating costs by the total discounted quan-
tity of hydrogen produced over the lifetime of the plant. 
The analysis below presents lower-bound cost estimates. 
These estimates will provide key cost drivers and present a 
baseline from which relevant policy changes and financial 
incentives can be tested and implemented. The methodol-
ogy is further explained in the Appendices.

Achieving cost parity: analyzing 
green hydrogen, ammonia, and 
fertilizer economics in Kenya
This section provides a techno-economic analysis of 
green hydrogen production in Kenya and its downstream 
impacts on ammonia and fertilizer manufacturing. It 
examines how variations in renewable energy availability, 
capital costs, and electrolyzer prices influence production 
costs and competitiveness with gray hydrogen. The analy-
sis further explores the economic trade-offs for domestic 
green ammonia and fertilizer production, highlighting 
the challenges and policy implications for achieving cost 
parity and ensuring sustainable agricultural inputs.

Green hydrogen production costs in Kenya range from 
$2.79 to over $7.00/kgH2 in the least favorable locations, 
as shown in Figure 2. These costs align with previous lit-
erature, which cites ranges of €3.7–9.9/kgH2 ($4.1–10.9/
kgH2) (Müller et al. 2023). The minimum cost location is 
found in the Lake Turkana region. Consistent wind speeds 
allow for high electrolyzer capacity factors, resulting in 
lower levelized costs of production. The range between 
minimum and median/mean production costs is a conse-
quence of the difference in renewable energy availability 
across the region. Outside of the Lake Turkana region, 
Kenya lacks reliable wind resources, but is endowed with 
high solar capacity factors (over 20 percent), when com-
pared globally (ENGIE Impact Gmbh 2023). Thus, this 

Figure 2A.  �Heatmap of current green hydrogen 
production costs throughout Kenya
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Figure 2B.  �Mean, median, and minimum 
green hydrogen production costs 
throughout Kenya

MEAN PRODUCTION COST ($/KG) 5.44

MEDIAN PRODUCTION COST ($/KG) 6.10

MINIMUM PRODUCTION COST ($/KG) 2.79

Note: The minimum cost location is denoted as a red dot in Figure 2A.  
Discount rate: 8.4 percent.  
Source: ERA5 weather data (2008-2023); Satnam Energy Calculation.

modeling finds that optimal production costs, throughout 
the majority of Kenya are achieved using solar-powered 
electrolysis. The remainder of this analysis will consider 
only median production costs in order to more accurately 
represent production costs throughout Kenya.

Cost reductions insufficient for 
green hydrogen parity
Median production costs are evaluated based on three 
cases: a business-as-usual scenario, an optimistic scenario 
with lower electrolyzer costs, and a pessimistic scenario 
with higher electrolyzer costs (Figure 3). The variation 
in these costs is represented in the error bars, with the 
business-as-usual value labeled and highlighted using bold 
text. Electrolyzer costs are projected across three different 
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Figure 3.  �Breakdown of median green hydrogen production costs throughout Kenya at various 
discount rates 

Note: Each bar shows the median production cost at different costs of capital (8.4 percent, 15 percent, 20 percent). Error bars represent levelized cost given higher and 
lower electrolyzer cost estimates. Solar and electrolyzer capital expenditures make up most of the costs. As electrolyzer costs fall, its proportion of total levelized cost falls 
accordingly. Cost assumptions and data table are listed in Appendix A: Tables A-1, A-2, A-3, A-4.
Source: Solar/wind capital costs from IRENA (2021); Electrolyzer costs from IEA (2023a); Satnam Energy Calculation.

0

2

4

6

8

10

12

8.40% 15% 20% 8.40% 15% 20% 8.40% 15% 20%

Electrolyzer Operating Costs

Solar Operating Costs

Cost of Capital (Electrolyzer)

Electrolyzer Capital/Equipment Costs

Cost of Capital (Solar)

Solar Capital/Equipment Costs

Le
ve

liz
ed

 c
os

t o
f h

yd
ro

ge
n 

($
/k

g)

Cost sets
2030 costsCurrent costs 2050 costs

years: 2022, 2030, and 2050. Cost of capital also varies 
from 8.4 percent to 20 percent in order to evaluate the 
magnitude of effects that rising project risk and interest 
rates may have on LCOH (IEA 2024a).

Currently, the lowest cost of capital results in a median 
levelized cost of production of approximately $6.10. 
Higher costs of capital (15 percent, 20 percent) result in 
costs of $8.50 and $10.20, or cost multiples of approxi-
mately 1.4 and 1.7 times. By 2030 and 2050, declining 
electrolyzer costs will reduce production costs by approxi-
mately 10 percent and 56 percent, respectively, based on 
scenarios with the lowest cost of capital. Yet, the effect of 
increasing costs of capital remains, with highest levelized 
median costs in 2030 reaching $9.60 and $6.60 in 2050.

Cost of capital, solar capital expenditures, and electrolyzer 
capital expenditures are the largest drivers of overall 
production cost. Cost of capital alone, even in the low-
est scenario, accounts for approximately 33 percent of 
total production cost, with solar and electrolyzer capital 
expenditures accounting for approximately 65 percent. 
Operating costs account for less than 5 percent of total 
production costs. Thus, even with optimistic electrolyzer 

cost reductions and cost of capital assumptions, levelized 
hydrogen production costs in Kenya do not fall below 
$3.90 by 2050. As a comparison point, the levelized 
cost of gray hydrogen production today is approxi-
mately $1.00–$2.00 and estimated to be $2.00 in Kenya 
(Schelling 2023; Enterprise 2022; Sayed 2022; Ministry 
of Energy and Petroleum 2023). Thus, if gray hydrogen 
costs hold consistent until 2050, green hydrogen costs 
would still be almost four times more expensive. Assum-
ing a gray hydrogen carbon intensity of 10kgCO2eq/H2, 
this comparison imbues an implicit carbon price of $0.29/
kgCO2eq, over four times as expensive as the current 
carbon price in the EU’s ETS ($0.0725) (IEA 2023b; 
Ember 2024). Thus, in order to be cost-competitive with 
gray hydrogen, falling electrolyzer costs are not sufficient. 
Achieving cost parity will require further reductions in 
either solar capital costs or the cost of capital.

Lowering the cost of capital would require mitigating 
underlying risk factors such as technology, political, and 
currency/exchange rate risks, commonly associated with 
green hydrogen projects (Saygin et al. 2023). Green hydro-
gen production carries substantial technical risk factors, 
primarily associated with electrolyzer lifetime, production 
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rate, and maintenance uncertainty (OECD 2023). Projects 
in Kenya are also straddled with currency/exchange rate 
risk, which is associated with conducting transactions in a 
base currency with large exchange rate variations. Fluctua-
tions in currency values can affect the costs and revenues 
of projects that involve international transactions. For 
projects in Kenya, where investments will likely be made 
in foreign currencies but revenues are earned in Kenya 
shillings, devaluation of the local currency could increase 
project costs and debt service in local terms. While not 
unique to Kenya, currency risk is likely a large barrier to 
low green hydrogen production costs and overall project 
financing, as shown in Figure 3. If left unaddressed, these 
risk factors, among others, could impede green hydrogen 
project development in Kenya.

Green ammonia remains costly 
despite falling hydrogen prices 
through 2050
The median green hydrogen production price computed 
above is used to model and compare the break-even 
ammonia selling prices for domestic gray and green 
ammonia plants, highlighted in Figure 4. A complete list 
of modeling assumptions and a detailed model description 
are provided in Appendix B. 

The green ammonia plant is assumed to access delivered 
hydrogen at a price of $6.10/kgH2 from a co-located 
hydrogen plant. The gray ammonia plant is assumed to 
generate hydrogen through natural gas ($4/MMBtu) and 
steam methane reformation (SMR) and therefore entails 
high capital expenditure costs. While hydrogen feed-
stock costs are the largest cost drivers, the cost of capital 
accounts for 20 percent of total production cost in the gray 
case and 30 percent in the green case. Due to low natural 
gas prices, the hydrogen cost in green ammonia is roughly 
four to five times higher than in gray ammonia. This cost 
difference results in green ammonia that is twice as expen-
sive than domestically produced gray ammonia. Achieving 
cost parity would require a fivefold increase in natural gas 
prices. The SMR process results in a carbon intensity of 
approximately 1790kgCO2eq/tNH3, which imbues a car-
bon price of $0.43/kgCO2, nearly seven times higher than 
the current EU carbon price. High green hydrogen costs 
make green ammonia production economically unviable—
a trend that persists even as hydrogen prices decline. 

Utilizing the hydrogen costs and sensitivities presented in 
Figure 3, the analysis evaluates the levelized cost of green 
ammonia across different time periods (hydrogen produc-
tion prices) to evaluate the conditions under which green 
ammonia could become cost competitive. Historically, 

Figure 4.  �Breakdown of break-even price required by a domestic gray ammonia plant against a 
green ammonia plant in Kenya

Notes: SMR = Steam Methane Reformer, OPEX = Operating Expenditure, CAPEX = Capital Expenditure. We use the median green hydrogen production cost ($6.10/kg) in 
the green ammonia example and a delivered natural gas price of $4/MMBtu in the gray ammonia case. WACC: 8.4 percent. Cost assumptions and data table are listed in 
Appendix B: Tables B-1 and B-2.
Source: Ammonia capital costs from Jain et al. (2022), Nayak-Luke et al. (2021); Satnam Energy Calculation. 
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Figure 5.  �Levelized cost of ammonia under various hydrogen production costs

Notes: LCOA = Leveled Cost of Ammonia, WACC = Weighted Average Cost of Capital. Levelized costs of ammonia production are plotted at different time periods. 
Different time periods represent lower hydrogen costs (taken from the estimates in Figure 3. Optimistic and pessimistic LCOA trend lines are calculated using the 
optimistic (lower WACC) hydrogen production estimates and the pessimistic (higher WACC) hydrogen production estimates (e.g., the LCOA value of $1507 corresponds 
to a hydrogen cost of $6.10, the computed median current hydrogen cost in Figure 1). Shaded regions correspond to cost sensitivities due to uncertainty in electrolyzer 
costs for each of the pessimistic, average, and optimistic LCOA estimates. 
Source: Electrolyzer capital costs from IEA (2024); Satnam Energy Calculation.
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global gray ammonia prices have ranged from $200 to over 
$1100 at the peak of the Russia-Ukraine conflict (EIA 
2022). Current green ammonia cost estimates range from 
$900 to $1100 from locations such as Australia, the Gulf 
Coast, and the Middle East (Edwardes-Evans et al. 2024). 

The analysis in Figure 5 indicates that Kenyan domestic 
green ammonia costs are unlikely to be cost competitive in 
the short- or medium-terms without financial or politi-
cal intervention. Under the most optimistic assumptions, 
green ammonia production costs do not fall below $1400, 
higher than both current global gray and green price 
estimates. In the long-term, production costs align with 
top-end historical gray and green ammonia prices. To 
achieve cost parity, green hydrogen prices will need to fall 
drastically, a trend expected to be driven by reduction in 
capital costs, as well as decreased expenses for electrolyzers 
and renewable energy infrastructure. Without domestic 
policies, foreign mandates, or concessional financing, the 
existing cost premium associated with green ammonia will 
likely need to be passed on to the end consumer (fertilizer 
distributors and farmers), an unsustainable solution for a 
price-sensitive sector.

Green fertilizer production could 
lower use and yields without 
intervention
To understand how increased hydrogen and ammonia 
costs could affect fertilizer prices and usage rates, the cost 
of domestic DAP production using green ammonia is 
estimated and compared against Russian-imported DAP. 
As of 2023, DAP remained one of Kenya’s top imported 
fertilizers, with imports exceeding 150,000 tons (Afri-
caFertilizer 2024). 

The current costs associated with DAP imports from 
Russia are presented in Figure 6. Production costs 
represent over 70 percent of total imported fertilizer 
costs, with shipping, finance, and warehousing compris-
ing the remainder. Establishing a domestic fertilizer 
plant in Kenya could offset approximately 20 percent 
of these import-related expenses—specifically freight, 
marine insurance, finance, and clearing costs—resulting 
in savings of about $150 per metric ton of DAP. Yet, these 
savings would be offset by higher ammonia feedstock 
prices. Domestic green ammonia is priced between three 
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and four times the global average of approximately $500 
per ton, while domestic gray ammonia is about 1.2 times 
higher. Considering a DAP formula that is 18 percent 
nitrogen (from ammonia) by weight, the shift to domestic 
green ammonia would raise DAP costs from $706 to $990 
per ton, based on the costs in Figures 3 and 4 (Tata 2020). 
After accounting for the 20 percent savings from reduced 
import costs, the price of domestically produced DAP 
would be approximately $840 per ton, which is 20 percent 
higher than the current average price of $706 per ton. 
This increase would disproportionately affect fertilizers 
with higher ammonia content. Note that this estimation 
is likely an underestimate of true domestic DAP produc-
tion costs as Kenya is unlikely to be able to replicate the 
infrastructure and production costs accessible in a country 
with an established fertilizer industry like Russia.

These cost increases could have measurable effects further 
downstream on both farmers and crop prices. Higher 
fertilizer costs could have a significant impact on farmers 
and crop prices. In Kenya’s most fertile regions, for every 
10 percent rise in fertilizer costs, there is a corresponding 
5.2 percent drop in fertilizer use, and a 3.8 percent drop 
in crop production levels (ResilienceLinks 2022). There-
fore, a 20 percent increase in fertilizer costs could lead 

to a 10.4 percent reduction in its application, potentially 
decreasing crop production by an estimated 7.6 percent 
(ResilienceLinks 2022).

While estimated production costs remain high, local 
fertilizer production could provide a buffer for farmers 
against unpredictable import prices caused by natural gas 
price volatility. From 2019 to 2024, Russian DAP prices 
had a standard deviation of $283, nearly 40 percent of 
the average price, as shown in Figure 7. Kenya is largely 
dependent on fertilizer imports, and DAP imports 
consistently represents the largest or second-largest single 
source of fertilizers since 2018 (AfricaFertilizer 2024). 
DAP fertilizer accounts for 32 percent of total fertilizer 
usage over the past four years. As a result, volatility in 
DAP prices have an impact on a significant proportion of 
farmers, forcing lower fertilizer consumption rates. 

From 2021 to 2022, Russian DAP retail prices in Kenya 
increased by 97 percent as a result of both rising natural 
gas prices and the Russian invasion of Ukraine. Over the 
same time period, overall DAP consumption fell by 48 
percent, from 289,000 tons to 150,000 tons. This drop, 
along with lackluster rainfall, increasing labor costs, and 
outdated farming techniques, contributed to maize pro-

Figure 6.  �A breakdown of Russian DAP import costs

Notes: DAP = Diammonium Phosphate. Production costs account for over 70 percent of total costs. Domestic fertilizer production would eliminate freight, marine 
insurance, finance, and clearing costs, or approximately 20 percent of costs. Cost data for each category were averaged over five years, from 2019 to 2024. 
Source: Data adapted from Africa Fertilizer; Satnam Energy Calculation.
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duction declining from 42.1 to 36.7 to 34.3 million bags 
of maize (90-kg bags) from 2020 to 2022 (Milling Middle 
East & Africa 2023). 

Without a source of domestic production, Kenyan fertil-
izer markets bear the full brunt of high natural gas prices 
and international supply chain disruptions. As a result, 
farmers face elevated input costs, leading to reduced 
crop yields and exacerbating the country’s food secu-
rity challenges. 

Policy stakeholders and project developers must weigh 
the cost of increasing average fertilizer prices against the 
ability to hedge against market price surges. Without 
subsidized financing or policy measures, the existing cost 
of producing green hydrogen, ammonia, and fertilizers 
could lead to higher downstream expenses, reduced fertil-
izer usage, and lower crop yields. Such outcomes would 
directly oppose the objectives outlined in Kenya’s National 
Green Hydrogen Strategy.

Non-technical barriers  
to adoption
Alongside the large economic barriers facing green fertil-
izer adoption in Kenya, there are several non-economic 
barriers that must be addressed; namely, a lack of technical 
expertise and skilled labor, inherent fertilizer value chain 
inefficiencies, plus concerns regarding equity and sustain-
able development. 

Lack of technical expertise  
and skilled labor 
Green hydrogen and its derivatives represent a new 
and complex technological landscape. Technical and 
safety requirements across the production, midstream, 
and downstream value chain components have yet to 
be established and are continuously evolving (IEA 
2023). As a result, the lack of local (and global) techni-
cal knowledge and workforce required to implement 
large-scale green hydrogen projects is a barrier to project 
development. An Australian survey found that a third of 
industry participants estimated that 80 percent of their 
workforce would require hydrogen-related training and 
reskilling. Participants noted that this gap was driven by 
hydrogen equipment manufacturers holding and control-
ling knowledge to protect private intellectual property 
(Beasy et al. 2023). This gap likely reduces the flexibility 
a project or workforce may have as different electrolyzer 

Figure 7.  Russian DAP yearly average prices

Note: DAP = Diammonium Phosphate, mt = Metric Ton. 
Source: Data from Africa Fertilizer (2024); Satnam Energy Calculation.
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technologies (PEM, SOEC, Alkaline) will require dif-
ferent materials, maintenance and repair schedules, plus 
operational knowledge. 

Hydrogen pipelines and storage applications face simi-
lar challenges. The necessary expertise varies based on 
technology type, with each presenting unique require-
ments for material selection, safety protocols, and 
operational procedures. Maintenance requirements for 
liquid hydrogen storage differ significantly from those 
of high-pressure gaseous storage systems. Furthermore, 
hydrogen pipeline regulations and licensing requirements 
have yet to be established globally. Many countries are still 
developing regulatory and review frameworks in order 
to ensure that potential hydrogen pipeline leakage rates 
and embrittlement is safely understood and accounted 
for (OECD 2023). 

Kenya faces a significant knowledge gap stemming from 
a shortage of skilled labor in renewable energy sectors 
that support hydrogen production, such as solar and wind. 
The country’s recent request for funding from the Cli-
mate Investment Fund’s Renewable Energy Integration 
Program (CIF-REI) underscores this deficit. The proposal 
noted the “challenge of inadequate skilled manpower in 
energy-related areas that impact Kenya’s ability to tap into 
its abundant renewable energy resources” (Climate Invest-
ment Fund 2024). Recent skills assessments for hydrogen 
and hydrogen derivative projects have further identified 
specific technical expertise gaps within the country. Engi-
neers across electrical, mechanical, chemical, and process 
disciplines, alongside technical specialists such as chemists, 
water experts, and skilled tradespeople (plumbers, welders, 
and electricians), all require hydrogen-specific training to 
address the unique safety concerns, material compatibility 
issues, and operational requirements of hydrogen systems. 
New expertise in standards and certification, particularly 
for emerging applications like aviation fuels, must also 
be developed (PtX Hub 2024). In the early stages, the 
country will depend heavily on foreign technical exper-
tise, with equipment manufacturers expected to train 
local technicians on imported hydrogen technologies—
highlighting the critical need for structured technical 
capacity-building programs.

Addressing these workforce and knowledge gaps repre-
sents a significant challenge to green hydrogen adoption 
timelines and cost projections. Kenya’s CIF proposal 
allocates over $9 million toward establishing “energy 
Centers of Excellence and labs to enhance operational 
capacity, capacity building for the National CIF Com-
mittee, enhance gender inclusivity, support R&D, and 

demonstrate new business models to utilize renewables.” 
However, hydrogen-specific capacity building will likely 
require even greater investment due to the technology’s 
complexity, lack of standardized global regulations, and 
diverse production pathways. Moreover, since green 
hydrogen production depends on renewable energy 
infrastructure, developing hydrogen expertise is inherently 
linked to building sufficient knowledge in renew-
ables—creating a compounded challenge for workforce 
development initiatives.

Fertilizer value chain inefficiencies
The Kenyan fertilizer market is the second largest in 
eastern Sub-Saharan Africa, with total consumption 
amounting to over 800,000 MT (AfricaFertilizer 2024; 
IFDC 2018). Since 2018, Kenya has imported most of 
its fertilizer and has a large, but concentrated distribution 
network, highlighted in Figure 8. Fertilizer importers 
(Yara, ETG, MEA, etc.) sell the product through 150 hub 
dealers, who then distribute quantities to approximately 
8,000 regional retail agro-dealers who sell to farmers 
(IFDC 2018). 

Importers also supply fertilizer to the National Cereals 
and Produce Board, which offers certain types, such as 
NPK, to farmers at subsidized rates, thus reducing the 
price from Ksh 6500 ($50) to Ksh 2500 ($19). While the 
subsidy amount and fertilizer volume has varied under dif-
ferent support schemes, in 2023–2024 (as of June 2024), 
the program distributed over 400,000 metric tons of 
discounted fertilizer to farmers, falling short of its yearly 
target of 625,000 metric tons (AfricaFertilizer 2024). The 
NCPB’s scheme has had mixed market effects. Although 
farmers benefit from affordable fertilizer, distribution 
often occurs at NCPB offices rather than with agro-
dealers. This results in public-private competition, with 
subsidized fertilizer under-cutting private supply, such 
that every 1 kg of subsidized fertilizer displaces 0.2 kg of 
commercial fertilizer (Njagi and Carter 2019). Commer-
cial fertilizer displacement has downstream ramifications. 
First, farmers face increased difficulty in procuring 
fertilizer. They are usually forced to wait in long lines at a 
limited number of NCPB stores, incurring transportation 
costs and time delays, taking anywhere from hours to days. 
The risks associated with costs and delays are non-trivial 
for farmers with low profit margins and tight planting 
windows, possibly discouraging some small-scale farms 
from collecting fertilizer at all (Wanga 2024). 
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Figure 8.  Kenya’s fertilizer distribution system with volumes in kilotons (kt)
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Small-scale (58%) and large-scale (42%)

Note: Percentages represent the percentage of total fertilizer amounts distributed to various intermediaries. This graphic uses data from 2017 as it is the latest year in 
which this breakdown is available. 
Source: Adapted from the IFDC and AFAP (2018).

Second, the NCPB had difficulty in securing the promised 
7.5 million bags of fertilizer for Kenya’s planting season 
(Mengistu 2024). Fertilizer shortages represent a “worst-
case” scenario, in which farmers must not only incur time 
and transportation costs to reach NCPB depots, but also 
face the uncertainty of limited or unavailable supply. Many 
small-scale farmers have been turned away before. These 
shortages force them to either use inadequate amounts 
of fertilizer, limiting their potential harvest, or rely on 
high-priced commercial fertilizer, cutting into already slim 
profit margins (Wanga 2024). Notably, high retail fertil-
izer prices are, in part, caused by the market disruption 
from subsidized fertilizers (Njagi et al. 2024). Finally, the 
NCPB fertilizer subsidy scheme is also prone to leakage. 
Approximately 40 percent of subsidized fertilizer leaks to 
non-target groups including agro-dealers, other countries, 
and higher-income farmers. This fertilizer is often resold 
at higher prices, reducing access for the intended benefi-
ciaries (IFDC 2018).

Additionally, Kenyan farmers exhibit strong brand loyalty 
and are cautious about adopting unfamiliar products. This, 
along with thin margins and cash constraints, lead retail 
dealers to stock one or two of their “bestselling” lines 
rather than increase risk with unfamiliar, possibly more 
effective products (IFDC 2018). 

Domestic green fertilizer production and distribution will 
have to operate under these existing inefficiencies. If dis-
tributed through the NCPB, green fertilizers could crowd 
out private sales, destabilize fertilizer prices, and cut into 
the margins of agro-dealers and farmers. Leakage of green 
fertilizer would reduce availability for small-scale farmers, 

undermining food security and equity goals. The higher 
price of green fertilizers could exacerbate these issues. The 
NCPB would likely have to subsidize smaller volumes of 
green fertilizer, building on the existing supply shortages 
and their downstream market ramifications.

Equity and sustainable 
development
Providing country-wide clean electricity is one of Kenya’s 
top priorities, with the government hoping to achieve 
universal electrification by 2030 (IEA 2023a). Currently, 
only 75 percent of Kenya’s population has access to 
electricity, with rural areas lagging behind urban centers. 
The push for green hydrogen production could potentially 
divert renewable energy resources and investments away 
from electrification efforts, especially in underserved 
rural areas. Green hydrogen production requires large 
amounts of electricity. Proton exchange membrane (PEM) 
electrolyzers require approximately 50 kWh of electric-
ity per kilogram of hydrogen produced. Policymakers 
and community leaders must weigh the opportunity 
cost of investing private, government, and concessional 
funds towards electricity generation for green hydrogen 
production rather than improving electricity access or 
grid reliability. 

The issue of water usage in green hydrogen production 
also raises concerns about sustainable development. 
Increasing water demand, droughts, and water contamina-
tion have resulted in approximately 15 million Kenyans 
lacking reliable access to safe drinking water (Mulwa et 
al. 2021; Water.org 2024). Hydrogen production requires 

http://Water.org
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approximately 20 to 30 liters of clean water per kilogram 
produced, 9 liters for electrolysis and an additional 10 
to 20 liters for water purification and system cooling 
(Ramirez et al. 2023). Production facilities will likely 
require a constant, filtered supply of water to ensure that 
electrolyzers are not degraded and maximum production 
output is achieved. Again, policymakers must determine 
whether the opportunity cost of building water transpor-
tation infrastructure and water usage is best placed with 
domestic green hydrogen production. 

Exploring future pathways
Kenyan green fertilizer production faces a multifaceted set 
of challenges. Addressing these will likely require a mix-
ture of both financing and policy solutions. This section 
provides possible political and financial tools that could 
be used to mitigate concerns, de-risk projects, and reduce 
production costs. 

Kenya’s Climate Change Act, published in 2016 and 
subsequently amended in 2023, offers two key policy tools 
that could be used to help spur domestic green fertilizer 
production. First, the act defines and provides a regula-
tion framework for a carbon credit market. It establishes a 
public registry, allowing buyers and sellers to track carbon 
credit transactions and build the infrastructure necessary 
to provide decarbonization projects with a viable external 
revenue source. In 2023, Kenya sold over 2 million carbon 
credits for approximately $6.30 per ton of carbon, generat-
ing over $13 million for decarbonization projects. This 
market is expected to grow, with some estimates placing 
the global carbon credits market at a valuation of over $1 
trillion by 2030 (Herbling 2024). To sell into this market, 
a project must be “designed to remove, reduce, sequester or 
avoid carbon emissions” (Dentons 2024). 

Moreover, Article 6.2 of the Paris Agreement allows 
countries to trade carbon credits (known as Internation-
ally Transferred Mitigation Outcomes, or ITMOs), 
which gives nations the ability to meet their Nationally 
Determined Contributions (NDCs) by selling credits 
across borders. This international framework builds market 
confidence and drives carbon credit demand, improving 
the bankability of green hydrogen projects by solidifying 
an additional revenue stream. A domestic green fertilizer 
plant could sell the carbon offsets associated with the dif-
ference between gray and green fertilizer production. Our 
estimates suggest that reaching cost parity would require 
a carbon price of $0.43 per kilogram of carbon, markedly 
higher than current carbon prices of $0.07 per kilogram of 

carbon (Ember 2024). The estimate does not account for 
the mandated 40 percent share of carbon credit revenue 
designated for local communities, as detailed below. 

Carbon markets may not provide full cost parity, but 
they could contribute to reducing the cost gap between 
green and gray fertilizer production. As the global carbon 
market matures and prices potentially increase, this 
mechanism could become increasingly important for the 
economic viability of green fertilizer projects in Kenya.

The Climate Change Act also instills a community devel-
opment provision, which could help address the equity 
and other non-cost considerations identified. The Act 
requires that carbon credit projects must sign a Commu-
nity Development Agreement (CDA) which must include 
project stakeholders, annual social contribution of earn-
ings to be disbursed towards the benefit of the community, 
a community engagement plan, and proposed socioeco-
nomic developments around community priorities (Oraro 
and Otieno 2023). Alongside this plan, landbased projects 
must disburse at least 40 percent of the revenue gener-
ated from carbon credits back to the local community. For 
example, the Wildlife Works’ Kasigau Redd+ project in 
Taita Taveta County was structured to direct a substan-
tial portion of its revenue into community development 
initiatives—such as funding scholarships, healthcare, and 
water infrastructure—through locally managed com-
mittees (WildlifeWorks 2023). However, critics have 
questioned whether the benefits are equitably distributed, 
arguing that the funds may disproportionately favor local 
elites rather than broadly enhancing community welfare 
(Farand 2023). Together, a project’s CDA and revenue 
disbursement could provide communities with the ability 
to manage the environmental or equity-related challenges 
a project may cause.

Beyond Kenya’s carbon markets, a domestic green fertil-
izer project should capitalize on international clean fuel 
mandates by scaling hydrogen and ammonia production 
facilities beyond domestic fertilizer output. Excess green 
hydrogen and ammonia could be shipped and sold in 
international markets such as the EU, Japan, or South 
Korea, which require the use of clean fuels in sectors like 
maritime shipping and aviation. According to the EU’s 
Renewable Energy Directive (RED III), industrial sectors 
like ammonia and steel must source at least 42 percent of 
their hydrogen from Renewable Fuels of Non-Biological 
Origin (RFNBOs) by 2030, with the target increasing to 
60 percent by 2035 (European Parliament and the Coun-
cil of the European Union 2023). These mandates are 
strict and require projects to transition regardless of cost. 
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Other geographies, such as Japan and South Korea, have 
incentivized clean hydrogen and ammonia offtake through 
a subsidy model, providing excess revenue to hydrogen 
importers. Japan has already outlaid over $19 billion in 
subsidies for locally produced and imported hydrogen 
through a CfD scheme (Collins 2024). Thus, a domestic 
green fertilizer project may be able to sell excess ammonia 
into higher-priced export markets. The additional revenue 
would help secure project financing and subsidize domes-
tic selling prices, thereby reducing the financial burden on 
local agro-dealers, farmers, and other retailers. 

Kenya’s carbon market and international mandates 
represent possible additional sources of revenue but do not 
address the high estimated costs of production. Achieving 
competitive production costs will require reductions in 
the cost of capital and electrolyzer, plus renewable energy 
capital expenditures. A domestic green fertilizer project 
could achieve these reductions in two possible ways. First, 
high costs of capital in Kenya are due, in large part, to the 
currency risk associated with the Kenya shilling. While 
concessional financing tools such as grants, green bonds, 
and other mechanisms could catalyze private invest-
ment, the country could turn to a currency risk–specific 
solution such as The Currency Exchange’s (TCX) local-
currency bonds. 

TCX does not issue the bonds directly, but rather hedges 
against the payment obligations from the local-currency 
bonds reducing the currency risk for its potential share-
holders, the majority of which are development financing 
institutions (The Currency Exchange 2024). Accessing 
and implementing local-currency bonds could play a key 
role in reducing currency risk and, subsequently, the cost 
of capital of a project. In 2023, TCX hedged the currency 
risk on a loan between a financing institution and a digital 
bank in Uzbekistan meant to fund household energy-
efficiency improvements. By issuing a three-year currency 
swap, TCX eliminated the currency risk from the digital 
bank, improving the economy of the project and con-
tributing to its overall decarbonization impact. A similar 
approach could be taken to reduce the currency risk asso-
ciated with a domestic green fertilizer plant. Reducing the 
currency risk and the cost of capital of the plant could also 
have a “catalytic” effect, making it easier for other private 
investors to finance the project. 

Achieving cost parity is a necessary step to ensure that 
existing fertilizer market inefficiencies are not made worse. 
Kenya’s fertilizer subsidy is straining, with inadequate dis-
tribution infrastructure and limited funding. If domestic 

production can be made affordable, it could be distributed 
directly, reducing the burden on Kenya’s over-taxed sub-
sidy scheme and avoiding a key barrier to market entry.

Kenya could also look to develop public-private part-
nerships (PPPs) to bring in the necessary technical 
knowledge, labor, and machinery at reduced cost, thereby 
lowering the overall production cost. A PPP is a con-
tractual agreement between a public and private entity, 
in which the private entity agrees to perform a “public 
function” such as building public infrastructure and utili-
ties (Office of the Deputy Prime Minister 2011). PPPs 
are often used to manage projects requiring private sector 
technical expertise or having risk profiles that public enti-
ties cannot safely manage. These agreements have several 
different forms, including Build-Own-Operate (BOO) 
and Build-Operate-Transfer (BOT) models. A BOO 
model allows the private sector to build, own, and operate 
a facility without transferring the facility back to the gov-
ernment or public entity. BOT models allow the private 
sector to build and operate the facility for a set time period 
and then transfer the project back to the government. 
A BOT model could provide a realistic development 
framework to create a domestic green fertilizer plant in 
Kenya, by aligning private sector efficiencies with public 
sector objectives. Companies and organizations, like 
Fertiglobe and Plug Power, with experience in renewable 
energy infrastructure, electrolyzer manufacturing and 
operation, and ammonia synthesis could likely complete 
construction quickly and efficiently. Facility management 
and operational upkeep would also be streamlined. Private 
sector operation could also allow for knowledge transfer 
domestically. Local communities could use the construc-
tion and operation phases as an upskilling opportunity, 
possibly providing high-value, industrial jobs. In doing so, 
once the facility is transferred back to the government, a 
portion of the local population could run plant operations, 
addressing concerns regarding community benefits. The 
private sector would likely need to recoup its investment 
through the structure described above, in which a portion 
of the hydrogen/ammonia/fertilizer is sold to interna-
tional markets as domestic willingness-to-pay may not be 
enough to meet a company’s requisite financial returns. 

To adequately address the structural cost and non-cost 
challenges facing a domestic green fertilizer plant, a com-
bination of external revenue addition and production cost 
reduction is necessary. A BOT PPP structure presents a 
framework in which plant development could take advan-
tage of private sector learnings and efficiencies, reducing 
both technological and timeline risks and providing the 
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ability for local upskilling. Utilizing organizations like 
TCX and currency exchange swaps can also reduce the 
currency risk. Taken together, these individual de-risking 
steps could create access to low-cost financing reducing 
the overall cost of capital associated with the project. 
Within this structure, project developers can look to cou-
ple low-cost financing with external revenue generation 
through both Kenya’s carbon market and international 
clean fuel mandates. The growth of Kenya’s carbon market 
directly monetizes the clean attributes of green hydrogen/
ammonia/fertilizers, allowing them to compete against 
cheaper, less clean products. Similarly, a green fertilizer 
project could defray product costs for a domestic popula-
tion by taking advantage of the higher willingness-to-pay 
of geographies with international mandates. 

Kenya stands at a crucial juncture in its energy and 
emissions trajectory. The nation’s commitment to integrat-
ing green hydrogen into its energy strategy represents 
a pivotal move towards sustainable development and 
emissions reduction. Green hydrogen–based fertilizer pro-
duction offers a promising pathway to enhance domestic 
agricultural productivity, reduce reliance on volatile global 
fertilizer markets, and drive economic growth. However, 
this initiative faces significant economic and non-eco-
nomic challenges.

Economically, the high costs of green hydrogen pro-
duction, driven by capital expenditures on solar and 
electrolyzer technologies; plus, high costs of capital pres-
ent substantial barriers. Comparatively, green hydrogen 
remains significantly more expensive than gray hydrogen, 
necessitating substantial cost reductions to achieve parity. 
Addressing the currency risk and leveraging concessional 
financing mechanisms like local-currency bonds and 
international clean fuel mandates could help bridge this 
gap. Additionally, public-private partnerships could play 
a crucial role in bringing the necessary technical expertise 
and investment to scale up production efficiently.

Non-economic barriers, including the lack of technical 
expertise and existing inefficiencies within Kenya’s fertil-
izer value chain, further complicate the transition. The 
need for significant up-skilling of the local workforce and 
the potential displacement effects on the private fertilizer 
market due to government subsidies must be carefully 
managed. Policy measures such as Kenya’s carbon market 
and community development agreements could provide 
additional revenue streams and address equity concerns, 
fostering a more inclusive and sustainable transition.

Although Kenya faces challenges in adopting green 
hydrogen, targeted policy measures, innovative financing 
solutions, and strong public-private partnerships can lay 
the foundation for a sustainable and economically viable 
green hydrogen future. A successful transition holds 
the potential to stabilize fertilizer supply and pricing, 
strengthen food security, generate employment, and sup-
port broader industrial growth, ultimately contributing to 
Kenya’s long-term sustainable development goals.
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Appendix A: Green hydrogen 
production cost parameters
The green hydrogen modeling conducted throughout this 
analysis averages 15 years of hourly wind speeds and solar 
irradiation values at a resolution of 0.25 degrees latitude by 
0.25 degrees (550 km2) longitude in order to account for 
yearly variations. Then, using the financial and technical inputs 
listed below, the model solves for the lowest levelized cost 
of hydrogen at each grid cell, simultaneously optimizing the 
ratio between renewable energy generation and electrolyzer 
nameplate capacity. In doing so, the model accounts for the 
largest and most indicative green hydrogen cost drivers. 
This approach has several limitations and uncertainties: 
construction time, water costs, and land availability are not 
considered. However, these factors could be included in future 
work. The model assumes renewable energy generation 
and electrolyzers are co-located, so transmission costs 
are not included. 

Figure A-1.  �Simplified block diagram of  
LCOH algorithm

Renewable 
data

Renewable/electrolyzer 
CAPEX/OPEX

Financial 
data

Optimization protocol

LCOH heatmap

Source: Satnam Energy Calculation.

Table A-1.  �Input data and assumptions for green hydrogen cost computations 

PARAMETER VALUE

Kenya Cost of Capital (Discount Rate)a 8.4% → 20%

Electrolyzer Efficiency (kWh/kg)b 50

Solar Costs (for Kenya, $/kW)c (Global Weighted Average) Capital/Equipment Costs: 857 

Operating Costs: 18.2

Wind Costs (for Kenya, $/kW)d (Africa Weighted Average) Capital/Equipment Costs: 1892 

Operating Costs: 36

Electrolyzer Capital Costs (Low, Medium, High Scenarios 2022 $/kW)e 1100, 1450, 1800

Electrolyzer Operating Costs (Low, Medium, High Scenarios 2022 $/kW)f 17, 22, 28

Electrolyzer Operating/Capital Costs (Low, Medium, High Scenarios 2030 $/kW)g Capital: 650, 1225,1800

Operating: 10, 18, 28

Electrolyzer Operating/Capital Costs (Low, Medium, High Scenarios 2050 $/kW)h Capital: 200, 550, 900

Operating: 3, 9, 14

Lifetime (years)i 20

G20 Cost of Capital (Discount Rate)j Varies

Global Solar Costsk Varies

Renewable Energy Data (Solar Irradiance)l Varies

Electrolyzer Stack Degradation Rate (% per year)m 2

Allowed Electrolyzer Degradation Before Replacement (%) 70

Electrolyzer Replacement Cost (% of Initial CAPEX) 30

Sources: a. IRENA 2022; b. CEEPR 2023; c. IRENA 2021; d. IRENA 2021; e. IEA 2019; f.  IEA 2024b; g. IEA 2019; h. IEA 2019; i. Arfan et. al 2023; j. IRENA 2022; k. IRENA 2021; 
l. ERA5 2007-2022; m. Keddar et. al 2022.
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Table A-2.  Hydrogen production cost breakdown from Figure 3, discount rate of 8.4%

CATEGORY SOLAR 
CAPEX

COST OF CAPITAL 
(SOLAR)

ELECTROLYZER 
CAPEX

COST OF CAPITAL 
(ELECTROLYZER)

SOLAR OPEX ELECTROLYZER 
OPEX

TOTAL
(ROUNDED)

Current costs 1.93 1.17 1.82 1.09 0.05 0.04 6.10

2030 costs 1.77 1.12 1.67 0.97 0.05 0.04 5.60

2050 costs 1.67 1.06 0.70 0.45 0.04 0.02 3.90

Source: Satnam Energy Calculations.

Table A-3.  Hydrogen production cost breakdown from Figure 3, discount rate of 15%

CATEGORY SOLAR 
CAPEX

COST OF CAPITAL 
(SOLAR)

ELECTROLYZER 
CAPEX

COST OF CAPITAL 
(ELECTROLYZER)

SOLAR OPEX ELECTROLYZER 
OPEX

TOTAL
(ROUNDED)

Current costs 2.08 2.21 1.96 2.10 0.07 0.05 8.50

2030 costs 2.04 2.21 1.71 1.87 0.07 0.05 8.00

2050 costs 1.73 2.04 0.73 0.85 0.06 0.03 5.40

Source: Satnam Energy Calculations.

Table A-4.  Hydrogen production cost breakdown from Figure 3, discount rate of 20% 

CATEGORY SOLAR 
CAPEX

COST OF CAPITAL 
(SOLAR)

ELECTROLYZER 
CAPEX

COST OF CAPITAL 
(ELECTROLYZER)

SOLAR OPEX ELECTROLYZER 
OPEX

TOTAL
(ROUNDED)

Current costs 2.17 3.02 2.04 2.83 0.08 0.07 10.20

2030 costs 2.14 3.01 1.80 2.54 0.08 0.06 9.60

2050 costs 1.78 2.77 0.75 1.16 0.07 0.03 6.60

Source: Satnam Energy Calculations.
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Appendix B: Ammonia modeling 
parameters
We model the financial implications of producing ammonia 
using two methods: steam methane reforming (SMR) or gray 
hydrogen and green hydrogen generated through electrolysis. 
The cost of hydrogen feedstock is the primary variable in 
production cost between these two methods, as the remaining 
portions of the synthesis loop are essentially equivalent in 
this model. We calculate the cost of hydrogen feedstock for 
gray ammonia by computing the capital and operational 
expenditures associated with an SMR unit. We use the median 
green hydrogen production cost as the cost of hydrogen 
feedstock for green ammonia. We assume the hydrogen 
production facility and ammonia synthesis loop are co-located, 
thus eliminating intermediate transportation or storage costs. 
Capital expenditure costs for the ammonia synthesis loop 
change with plant size, taking advantage of economies of 
scale. The results in this paper scale all requisite components 
of the ammonia production facility to 3,000 metric tons per day.

Table B-1.  �Input data and assumptions for green 
ammonia cost computations

PARAMETER VALUE

Hydrogen Required in Ammonia Synthesis 
(kgH2/tNH3)

a
179.4

Nitrogen Required in Ammonia Synthesis 
(kgN2/tNH3)

b
830.7

SMR Efficiency (%)c 65

SMR Fixed OPEX (%) 5

Green Hydrogen Cost ($/kg) 6.10

Cost of Capital (%) 5

Air Separation CAPEXd Scales Based on Capacity

Ammonia Synthesis Loop CAPEXe Scales Based on Capacity

Ammonia Storage CAPEXf Scales Based on Capacity

Lifetime (years)g 25

Electricity Cost ($/kWh)h 0.20

Natural Gas Price ($/MMBtu) 4

Sources: a. SAREP 2023; b. SAREP 2023; c. NYSERDA 2005; d. Jain et. al 2022; e. 
Jain et. al 2022; f. Nayak-Luke et. al 2021; g. SAREP 2023; h. Global Petrol Prices 
2025.

Table B-2.  Green and gray ammonia production cost breakdown comparison

COST COMPONENT ($/TON NH3) GREY AMMONIA (SMR) GREEN AMMONIA (ELECTROLYSIS)

Fixed SMR OPEX 3.45 —

SMR CAPEX 68.96 —

Hydrogen Cost 251.16 1 094.34

Ammonia Storage CAPEX 7.14 7.14

Fixed OPEX 6.71 5.33

Air Separation CAPEX 225.91 225.91

Synthesis CAPEX 33.62 33.62

Electricity OPEX 140.22 140.22

Total (Rounded) 737 1 507

Source: Satnam Energy Calculations.
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Abbreviations
AFAP	 �African Fertilizer and Agribusiness Partnership

AGHA	 �Africa Green Hydrogen Alliance

BNEF	 �Bloomberg New Energy Finance

BOO	 �Build-Own-Operate 

BOT	 �Build-Operate-Transfer

CAN	 �Calcium Ammonium Nitrate

CAPEX	 �Capital expenditure

CBAM	 �Carbon Border Adjustment Mechanism

CEEPR	 �Center for Energy and Environmental Policy 
Research

CfD	 �Contract for Difference

CIF	 �Climate Investment Fund

DAP	 �Diammonium Phosphate

EIA	 �Energy Information Administration

EIB	 �European Investment Bank

ESMAP	 �Energy Sector Management Assistance Program

ETG	 �Export Trading Group

ETS	 �Emissions Trading System

EU	 �European Union

FID	 �Final Investment Decision

GHG	 �Greenhouse Gas

ICCT	 �International Council on Clean Transportation

IEA	 �International Energy Agency

IFDC	 �International Fertilizer Development Center

IFPRI	 �International Food Policy Research Institute

IRENA	 �International Renewable Energy Agency

ISA	 �International Solar Alliance

ITMO	 �Internationally Transferred Mitigation Outcomes

KBC	 �Kenya Broadcasting Corporation

KNTC	 �Kenya National Trading Corporation

KSh	 �Kenya shilling

Kt	 �kilotons

LCOA	 �Levelized Cost of Ammonia

LCOH	 �Levelized Cost of Hydrogen

MEA Ltd.	 �Manufacturing, Engineering & Agricultural 
Limited

MMBtu	 �Metric Million British thermal unit

Mt	 �megatonnes

MW	 �megawatts 

NCPB	 �National Cereals and Produce Board

NDCs	 �Nationally Determined Contributions

NGO	 Nongovernmental organization

NYSERDA	 �New York State Energy Research and 
Development Authority

OECD	 �Organisation for Economic Co-operation and 
Development

OPEX	 �Operating expenses

PEM	 �Proton Exchange Membrane

PPP	 �Public-Private Partnership

PtX	 �Power-to-X

R&D	 �Research and Development

RED III	 �Renewable Energy Directive III

REI	 �Renewable Energy Integration

RFNBO	 �Renewable Fuels of Non-Biological Origin

SAF	 �Sustainable Aviation Fuel

SAREP	 �South Asian Regional Energy Partnership

SMR	 �Steam Methane Reformation

SOEC	 �Solid Oxide Electrolyzer Cell

WACC	 �Weighted Average Cost of Capital

TCX	 �The Currency Exchange

TWh	 �Terawatt hours



24  |  W R I  A FR IC AW R I  A FR IC A

 

References
Africa Green Hydrogen Alliance. 2024. Africa Hydrogen 
Transition: Where to Act? Who to First Engage. Slide deck, 
14 February. Washington, DC: Energy Sector Management 
Assistance Program, World Bank. https://www.esmap.org/
sites/default/files/2022/Presentations/AGHA_H4D%20-%20
IRENA%20.pptx.pdf.

AfricaFertilizer. n.d. Evolution of Fertilizer Input Sub-
sidy by Government of Kenya. https://www.scribd.com/
document/742810946/EVOLUTION-OF-FERTILIZER-INPUT-
SUBSIDY-BY-GOVERNMENT-OF-KENYA. 

AfricaFertilizer. 2024. “VIFAA Fertilizer Dashboard.” VIFAA 
Kenya. https://viz.africafertilizer.org/#/kenya/home.

Agriculture and Food Authority. 2024. Food Crops Yearbook 
of Statistics 2024. Nairobi: Agriculture and Food Authority. 
https://www.afa.go.ke/resources-food-crops-performance-
and-statistics/.

Arfan, M., O. Eriksson, Z. Wang, and S. Soam. 2023. “Life Cycle 
Assessment and Life Cycle Costing of Hydrogen Production 
from Biowaste and Biomass in Sweden.” Energy Conversion 
and Management 291: 117262. https://doi.org/10.1016/j.encon-
man.2023.117262.

Beasy, K., S. Emery, K. Pryor, and T.A. Vo. 2023. “Skilling the 
Green Hydrogen Economy: A Case Study from Australia.” 
International Journal of Hydrogen Energy 48 (52): 19811–19820. 
https://doi.org/10.1016/j.ijhydene.2023.02.061.

Bocobza, J., M. Tanabe, and S. Takahashi. 2024. “Japan’s Hydro-
gen Society Promotion Act Comes into Effect.” White & Case, 
October 30. https://www.whitecase.com/insight-alert/japans-
hydrogen-society-promotion-act-comes-effect.

Burgess, J. 2023. “Kenya Launches Green Hydrogen Strategy 
and Road Map with EU.” S&P Global Commodity Insights, 
September 5. https://www.spglobal.com/commodity-insights/
en/news-research/latest-news/electric-power/090523-kenya-
launches-green-hydrogen-strategy-and-road-map-with-eu.

Burgess, J., R. Singh, and D. Weeks. 2024. “Bright Spots for 
Hydrogen Project Development Emerge amid Investment 
Delays.” S&P Global Commodity Insights, May 13, 2024. https://
www.spglobal.com/commodity-insights/en/news-research/
latest-news/energy-transition/051324-bright-spots-for-hydro-
gen-project-development-emerge-amid-investment-delays.

Climate Investment Funds. 2024. Kenya Renewable Energy 
Integration (REI) Investment Plan: Intersessional Meeting of the 
Global Climate Action Programs (GCAP) Sub-committee. Janu-
ary 30. https://cif.org/sites/cif_enc/files/meeting-documents/
gcap_sc.is.3_02_kenya_rei_ip_january.pdf. 

Collins, L. 2024. “Japan to Provide 15-Year Subsidies for Locally 
Produced and Imported Hydrogen After Parliament Passes H2 
Law.” Hydrogen Insight, May 17. https://www.hydrogeninsight.
com/policy/japan-to-provide-15-year-subsidies-for-locally-
produced-and-imported-hydrogen-after-parliament-passes-
h2-law/2-1-1646040.

Crellin, F. 2024. “Hydrogen Project Investments Are Accel-
erating but Uncertainty Remains, IEA Says.” Reuters, 
October 2. https://www.reuters.com/sustainability/
hydrogen-project-investments-are-accelerating-uncertainty-
remains-iea-says-2024-10-02/.

Dentons. 2024. “The Climate Change (Carbon Markets) 
Regulations 2024.” https://www.dentonshhm.com/en/insights/
alerts/2024/july/11/the-climate-change-carbon-markets-
regulations-2024.

Edwardes-Evans, H., M. Perez, and J. Burgess. 2024. “Interac-
tive: Ammonia Price Chart.” S&P Global Commodity Insights. 
https://www.spglobal.com/commodityinsights/PlattsContent/_
assets/_images/latest-news/ammonia-flourish/index.html.

EIA (U.S. Energy Information Administration). 2022. “U.S. 
Ammonia Prices Rise in Response to Higher International 
Natural Gas Prices.” Today in Energy. https://www.eia.gov/
todayinenergy/detail.php?id=52358.

Ember Climate. 2024. “Carbon Price Viewer.” Ember 
Climate. https://ember-climate.org/data/data-tools/car-
bon-price-viewer/.

Energy and Petroleum Regulatory Authority. 2024. Energy & 
Petroleum Statistics Report for the Financial Year Ended 30 June 
2024. Nairobi: Energy and Petroleum Regulatory Authority. 
https://www.epra.go.ke/sites/default/files/2024-10/EPRA%20
Energy%20and%20Petroleum%20Statistics%20Report%20
FY%202023-2024_2.pdf. 

ENGIE Impact GmbH. 2023. Sector Analysis—Kenya: Green 
Hydrogen for the C&I Sector. Berlin: Deutsche Gesellschaft für 
Internationale Zusammenarbeit (GIZ). https://www.giz.de/en/
downloads/giz2023-en-h2pep-sector-analysis-kenya.pdf.

Enterprise. 2022. “Why Egypt Could Lead the Region on Green 
Hydrogen — and What We Need to Do to Make It Happen.” 
Enterprise. https://enterprise.press/greeneconomys/egypt-
lead-region-green-hydrogen-need-make-happen/.

European Investment Bank, African Union Commission, 
and International Solar Alliance. 2022. Africa’s Extraordinary 
Green Hydrogen Potential. Luxembourg: European Investment 
Bank. https://www.eib.org/attachments/press/africa-green-
hydrogen-flyer.pdf. 

European Parliament and Council of the European Union. 2023. 
Directive (EU) 2023/2413 of 18 October 2023 Amending Direc-
tive (EU) 2018/2001, Regulation (EU) 2018/1999 and Directive 
98/70/EC as Regards the Promotion of Energy from Renewable 
Sources, and Repealing Council Directive (EU) 2015/652. Official 
Journal of the European Union: 2023/2413 (October 31). https://
eur-lex.europa.eu/eli/dir/2023/2413/oj/eng.

FAO (Food and Agriculture Organization of the United Nations) 
n.d. “Kenya at a Glance.” FAO in Kenya. https://www.fao.org/
kenya/fao-in-kenya/kenya-at-a-glance/en/.

Farand, C. 2023. “Kenya Banks on Carbon Credits — But at 
What Cost to Communities?” Reuters, March 30. https://www.
reuters.com/article/markets/oil/kenya-banks-on-carbon-cred-
its-but-at-what-cost-to-communities-idUSL8N35N4EJ/.

https://www.esmap.org/sites/default/files/2022/Presentations/AGHA_H4D%20-%20IRENA%20.pptx.pdf
https://www.esmap.org/sites/default/files/2022/Presentations/AGHA_H4D%20-%20IRENA%20.pptx.pdf
https://www.esmap.org/sites/default/files/2022/Presentations/AGHA_H4D%20-%20IRENA%20.pptx.pdf
https://www.scribd.com/document/742810946/EVOLUTION-OF-FERTILIZER-INPUT-SUBSIDY-BY-GOVERNMENT-OF-KENYA
https://www.scribd.com/document/742810946/EVOLUTION-OF-FERTILIZER-INPUT-SUBSIDY-BY-GOVERNMENT-OF-KENYA
https://www.scribd.com/document/742810946/EVOLUTION-OF-FERTILIZER-INPUT-SUBSIDY-BY-GOVERNMENT-OF-KENYA
https://viz.africafertilizer.org/#/kenya/home
https://www.afa.go.ke/resources-food-crops-performance-and-statistics/
https://www.afa.go.ke/resources-food-crops-performance-and-statistics/
https://doi.org/10.1016/j.enconman.2023.117262
https://doi.org/10.1016/j.enconman.2023.117262
https://doi.org/10.1016/j.ijhydene.2023.02.061
https://www.whitecase.com/insight-alert/japans-hydrogen-society-promotion-act-comes-effect
https://www.whitecase.com/insight-alert/japans-hydrogen-society-promotion-act-comes-effect
https://www.spglobal.com/commodity-insights/en/news-research/latest-news/electric-power/090523-kenya-launches-green-hydrogen-strategy-and-road-map-with-eu
https://www.spglobal.com/commodity-insights/en/news-research/latest-news/electric-power/090523-kenya-launches-green-hydrogen-strategy-and-road-map-with-eu
https://www.spglobal.com/commodity-insights/en/news-research/latest-news/electric-power/090523-kenya-launches-green-hydrogen-strategy-and-road-map-with-eu
https://www.spglobal.com/commodity-insights/en/news-research/latest-news/energy-transition/051324-bright-spots-for-hydrogen-project-development-emerge-amid-investment-delays
https://www.spglobal.com/commodity-insights/en/news-research/latest-news/energy-transition/051324-bright-spots-for-hydrogen-project-development-emerge-amid-investment-delays
https://www.spglobal.com/commodity-insights/en/news-research/latest-news/energy-transition/051324-bright-spots-for-hydrogen-project-development-emerge-amid-investment-delays
https://www.spglobal.com/commodity-insights/en/news-research/latest-news/energy-transition/051324-bright-spots-for-hydrogen-project-development-emerge-amid-investment-delays
https://cif.org/sites/cif_enc/files/meeting-documents/gcap_sc.is.3_02_kenya_rei_ip_january.pdf
https://cif.org/sites/cif_enc/files/meeting-documents/gcap_sc.is.3_02_kenya_rei_ip_january.pdf
https://www.hydrogeninsight.com/policy/japan-to-provide-15-year-subsidies-for-locally-produced-and-imported-hydrogen-after-parliament-passes-h2-law/2-1-1646040
https://www.hydrogeninsight.com/policy/japan-to-provide-15-year-subsidies-for-locally-produced-and-imported-hydrogen-after-parliament-passes-h2-law/2-1-1646040
https://www.hydrogeninsight.com/policy/japan-to-provide-15-year-subsidies-for-locally-produced-and-imported-hydrogen-after-parliament-passes-h2-law/2-1-1646040
https://www.hydrogeninsight.com/policy/japan-to-provide-15-year-subsidies-for-locally-produced-and-imported-hydrogen-after-parliament-passes-h2-law/2-1-1646040
https://www.reuters.com/sustainability/hydrogen-project-investments-are-accelerating-uncertainty-remains-iea-says-2024-10-02/
https://www.reuters.com/sustainability/hydrogen-project-investments-are-accelerating-uncertainty-remains-iea-says-2024-10-02/
https://www.reuters.com/sustainability/hydrogen-project-investments-are-accelerating-uncertainty-remains-iea-says-2024-10-02/
https://www.dentonshhm.com/en/insights/alerts/2024/july/11/the-climate-change-carbon-markets-regulations-2024
https://www.dentonshhm.com/en/insights/alerts/2024/july/11/the-climate-change-carbon-markets-regulations-2024
https://www.dentonshhm.com/en/insights/alerts/2024/july/11/the-climate-change-carbon-markets-regulations-2024
https://www.spglobal.com/commodityinsights/PlattsContent/_assets/_images/latest-news/ammonia-flourish/index.html
https://www.spglobal.com/commodityinsights/PlattsContent/_assets/_images/latest-news/ammonia-flourish/index.html
https://www.eia.gov/todayinenergy/detail.php?id=52358
https://www.eia.gov/todayinenergy/detail.php?id=52358
https://ember-climate.org/data/data-tools/carbon-price-viewer/
https://ember-climate.org/data/data-tools/carbon-price-viewer/
https://www.epra.go.ke/sites/default/files/2024-10/EPRA%20Energy%20and%20Petroleum%20Statistics%20Report%20FY%202023-2024_2.pdf
https://www.epra.go.ke/sites/default/files/2024-10/EPRA%20Energy%20and%20Petroleum%20Statistics%20Report%20FY%202023-2024_2.pdf
https://www.epra.go.ke/sites/default/files/2024-10/EPRA%20Energy%20and%20Petroleum%20Statistics%20Report%20FY%202023-2024_2.pdf
https://www.giz.de/en/downloads/giz2023-en-h2pep-sector-analysis-kenya.pdf
https://www.giz.de/en/downloads/giz2023-en-h2pep-sector-analysis-kenya.pdf
https://enterprise.press/greeneconomys/egypt-lead-region-green-hydrogen-need-make-happen/
https://enterprise.press/greeneconomys/egypt-lead-region-green-hydrogen-need-make-happen/
https://www.eib.org/attachments/press/africa-green-hydrogen-flyer.pdf
https://www.eib.org/attachments/press/africa-green-hydrogen-flyer.pdf
https://eur-lex.europa.eu/eli/dir/2023/2413/oj/eng
https://eur-lex.europa.eu/eli/dir/2023/2413/oj/eng
https://www.fao.org/kenya/fao-in-kenya/kenya-at-a-glance/en/
https://www.fao.org/kenya/fao-in-kenya/kenya-at-a-glance/en/
https://www.reuters.com/article/markets/oil/kenya-banks-on-carbon-credits-but-at-what-cost-to-communities-idUSL8N35N4EJ/
https://www.reuters.com/article/markets/oil/kenya-banks-on-carbon-credits-but-at-what-cost-to-communities-idUSL8N35N4EJ/
https://www.reuters.com/article/markets/oil/kenya-banks-on-carbon-credits-but-at-what-cost-to-communities-idUSL8N35N4EJ/


ISSUE BRIEF  |  July 2025  |  25

Transition’s Harvest

GlobalPetrolPrices.com. 2025. “Kenya Electricity Prices, 
September 2024.” GlobalPetrolPrices.com. https://www.global-
petrolprices.com/Kenya/electricity_prices/.

Greenbury, T., S. Huegemann, B. Adebisi, and I. Uwuijaren. 
2022. “The East Africa Hydrogen Corridor.” Hydrogen Report 
2022. Brussels: Hydrogen Europe and REVOLVE. https://hydro-
gen.revolve.media/2022/features/africa/. 

Glenk, G., P. Holler, and S. Reichelstein. 2023. “Advances 
in PowertoGas Technologies: Cost and Conversion Effi-
ciency.” Energy Environ. Sci. 16 (12): 6058–6070. https://doi.
org/10.1039/D3EE01208E.

Herbling, D. 2024. “Kenya Wants to Take a Minimum of 15 Per-
cent of Carbon Credit Income.” Bloomberg, January 9. https://
www.bloomberg.com/news/articles/2024-01-09/kenya-wants-
to-take-a-minimum-of-15-of-carbon-credit-income

Hersbach, H., B. Bell, P. Berrisford, G. Biavati, A. Horányi, 
J. Muñoz Sabater, J. Nicolas, C. Peubey, R. Radu, I. Rozum, 
D. Schepers, A. Simmons, C. Soci, D. Dee, and J.-N. Thépaut. 
2023. ERA5 Hourly Data on Single Levels from 1940 to Present. 
Copernicus Climate Change Service (C3S) Climate Data Store. 
https://doi.org/10.24381/cds.adbb2d47.

IEA (International Energy Agency). 2019. The Future of Hydro-
gen. Paris: International Energy Agency. https://www.iea.org/
reports/the-future-of-hydrogen.

IEA. 2023a. Energy Efficiency for Affordability. Paris: Interna-
tional Energy Agency, December. https://www.iea.org/reports/
energy-efficiency-for-affordability. 

IEA. 2023b. Towards Hydrogen Definitions Based on Their Emis-
sions Intensity. Paris: International Energy Agency, April. https://
www.iea.org/reports/towards-hydrogen-definitions-based-on-
their-emissions-intensity. 

IEA. 2024a. “Bringing Down the Cost of Capital is Key 
to Unlocking Clean Energy Growth in Emerging Econo-
mies.” IEA, February 8. https://www.iea.org/news/
bringing-down-the-cost-of-capital-is-key-to-unlocking-clean-
energy-growth-in-emerging-economies. 

IEA. 2024b. “Levelised Cost of Hydrogen Maps.” IEA Data and 
Statistics. November 13. https://www.iea.org/data-and-statis-
tics/data-tools/levelised-cost-of-hydrogen-maps.

International Energy Agency. n.d. “Kenya—Coun-
tries & Regions.” IEA. https://www.iea.org/countries/
kenya/energy-mix.

International Fertilizer Development Center, and African Fertil-
izer and Agribusiness Partnership. 2018. Assessment of Fertilizer 
Distribution Systems and Opportunities for Developing Fertilizer 
Blends, Kenya. https://agra.org/wp-content/uploads/2020/08/
Kenya-Report_Assessment-of-Fertilizer-Distribution-Systems-
and-Opportunities-for-Developing-Fertilizer-Blends.pdf.

International Power-to-X Hub. 2024. Catalysing Defossilisation 
Globally: PtX Aviation Training Infosheet. Berlin: Interna-
tional Power-to-X Hub. https://ptx-hub.org/wp-content/
uploads/2024/03/PtX-Hub-Aviation-Training-Infosheet.pdf.

IRENA (International Renewable Energy Agency). 2022. Renew-
able Power Generation Costs in 2021. Abu Dhabi: International 
Renewable Energy Agency. https://www.irena.org/-/media/
Files/IRENA/Agency/Publication/2022/Jul/IRENA_Power_Gen-
eration_Costs_2021.pdf.

IRENA. 2023. The Cost of Financing for Renewable Power. Abu 
Dhabi: International Renewable Energy Agency. https://www.
irena.org/-/media/Files/IRENA/Agency/Publication/2023/May/
IRENA_The_cost_of_financing_renewable_power_2023.pdf.

Jain, M., R. Muthalathu, and X.-Y. Wu. 2022. “Electrified Ammo-
nia Production as a Commodity and Energy Storage Medium 
to Connect the Food, Energy, and Trade Sectors.” iScience 25 
(8): 104724. https://doi.org/10.1016/j.isci.2022.104724.

Keddar, M., M. Da Conceicao, M.L. Doumbia, and Z. Zhang. 
2022. “Electrolyzer Degradation–Power Electronics One-Way 
Interaction Model.” Energy Proceedings 25: Art. 9968. https://
doi.org/10.46855/energy-proceedings-9968.

Lee, M., and D. Saygin. 2023. “Financing Cost Impacts on Cost 
Competitiveness of Green Hydrogen in Emerging and Develop-
ing Economies.” OECD Environment Working Papers 227. Paris: 
OECD Publishing. https://doi.org/10.1787/15b16fc3-en. 

Mengistu, H. 2024. “Subsidized Fertilizer Program Set to Benefit 
4 Million Farmers Nationwide.” KBC, January 28. https://www.
kbc.co.ke/subsidized-fertilizer-program-set-to-benefit-4-mil-
lion-farmers-nationwide/.

Milling Middle East & Africa. 2023. “Kenya’s Maize Production 
Falls by Over 10 M Bags in Five Years: KNBS.” Milling Middle 
East & Africa, July 15. https://millingmea.com/kenyas-maize-
production-falls-by-over-10-million-bags-in-five-years-knbs/.

Ministry of Agriculture and Livestock Development, Republic of 
Kenya. 2024. “CS Dr Andrew Karanja Presides over the Launch 
of the 2025 Long Rains National Fertilizer Subsidy Programme 
(NFSP) at the NCPB GPC Depot, Nairobi.” Ministry of Agricul-
ture and Livestock Development, December 19. https://kilimo.
go.ke/cs-dr-andrew-karanja-has-presided-over-the-launch-
of-the-2025-long-rains-national-fertilizer-subsidy-programme-
nfsp-at-the-ncpb-gpc-depot-nairobi/.

Ministry of Energy and Petroleum, Republic of Kenya. 2023. 
Green Hydrogen and Strategy Roadmap for Kenya. Nairobi: 
Ministry of Energy and Petroleum, November 17. https://
energypedia.info/images/e/ee/GH2_Strategy_for_Kenya_
Final_Online_Version.pdf.

Ministry of Energy and Petroleum, Republic of Kenya. 2024. 
Kenya Energy Transition & Investment Plan, 2023–2050. Nairobi: 
Ministry of Energy and Petroleum. https://energy.go.ke/sites/
default/files/KAWI/Kenya-ETIP-2050%202.pdf.

Müller, L.A., A. Leonard, P.A. Trotter, and S. Hirmer. 2023. “Green 
Hydrogen Production and Use in Low- and Middle-Income 
Countries: A Least-Cost Geospatial Modelling Approach 
Applied to Kenya.” Applied Energy 343: 121219. https://doi.
org/10.1016/j.apenergy.2023.121219.

Mulwa, F., Z. Li, and F.F. Fangninou. 2021. “Water Scarcity 
in Kenya: Current Status, Challenges and Future Solu-
tions.” Open Access Library Journal 8 (1): 1–15. https://doi.
org/10.4236/oalib.1107096.

http://GlobalPetrolPrices.com
http://GlobalPetrolPrices.com
https://www.globalpetrolprices.com/Kenya/electricity_prices/
https://www.globalpetrolprices.com/Kenya/electricity_prices/
https://hydrogen.revolve.media/2022/features/africa/
https://hydrogen.revolve.media/2022/features/africa/
https://doi.org/10.1039/D3EE01208E
https://doi.org/10.1039/D3EE01208E
https://www.bloomberg.com/news/articles/2024-01-09/kenya-wants-to-take-a-minimum-of-15-of-carbon-credit-income
https://www.bloomberg.com/news/articles/2024-01-09/kenya-wants-to-take-a-minimum-of-15-of-carbon-credit-income
https://www.bloomberg.com/news/articles/2024-01-09/kenya-wants-to-take-a-minimum-of-15-of-carbon-credit-income
https://doi.org/10.24381/cds.adbb2d47
https://www.iea.org/reports/the-future-of-hydrogen
https://www.iea.org/reports/the-future-of-hydrogen
https://www.iea.org/reports/energy-efficiency-for-affordability
https://www.iea.org/reports/energy-efficiency-for-affordability
https://www.iea.org/reports/towards-hydrogen-definitions-based-on-their-emissions-intensity
https://www.iea.org/reports/towards-hydrogen-definitions-based-on-their-emissions-intensity
https://www.iea.org/reports/towards-hydrogen-definitions-based-on-their-emissions-intensity
https://www.iea.org/news/bringing-down-the-cost-of-capital-is-key-to-unlocking-clean-energy-growth-in-emerging-economies
https://www.iea.org/news/bringing-down-the-cost-of-capital-is-key-to-unlocking-clean-energy-growth-in-emerging-economies
https://www.iea.org/news/bringing-down-the-cost-of-capital-is-key-to-unlocking-clean-energy-growth-in-emerging-economies
https://www.iea.org/data-and-statistics/data-tools/levelised-cost-of-hydrogen-maps
https://www.iea.org/data-and-statistics/data-tools/levelised-cost-of-hydrogen-maps
https://www.iea.org/countries/kenya/energy-mix
https://www.iea.org/countries/kenya/energy-mix
https://agra.org/wp-content/uploads/2020/08/Kenya-Report_Assessment-of-Fertilizer-Distribution-Systems-and-Opportunities-for-Developing-Fertilizer-Blends.pdf
https://agra.org/wp-content/uploads/2020/08/Kenya-Report_Assessment-of-Fertilizer-Distribution-Systems-and-Opportunities-for-Developing-Fertilizer-Blends.pdf
https://agra.org/wp-content/uploads/2020/08/Kenya-Report_Assessment-of-Fertilizer-Distribution-Systems-and-Opportunities-for-Developing-Fertilizer-Blends.pdf
https://ptx-hub.org/wp-content/uploads/2024/03/PtX-Hub-Aviation-Training-Infosheet.pdf
https://ptx-hub.org/wp-content/uploads/2024/03/PtX-Hub-Aviation-Training-Infosheet.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2022/Jul/IRENA_Power_Generation_Costs_2021.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2022/Jul/IRENA_Power_Generation_Costs_2021.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2022/Jul/IRENA_Power_Generation_Costs_2021.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2023/May/IRENA_The_cost_of_financing_renewable_power_2023.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2023/May/IRENA_The_cost_of_financing_renewable_power_2023.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2023/May/IRENA_The_cost_of_financing_renewable_power_2023.pdf
https://doi.org/10.1016/j.isci.2022.104724
https://doi.org/10.46855/energy-proceedings-9968
https://doi.org/10.46855/energy-proceedings-9968
https://doi.org/10.1787/15b16fc3-en
https://www.kbc.co.ke/subsidized-fertilizer-program-set-to-benefit-4-million-farmers-nationwide/
https://www.kbc.co.ke/subsidized-fertilizer-program-set-to-benefit-4-million-farmers-nationwide/
https://www.kbc.co.ke/subsidized-fertilizer-program-set-to-benefit-4-million-farmers-nationwide/
https://millingmea.com/kenyas-maize-production-falls-by-over-10-million-bags-in-five-years-knbs/
https://millingmea.com/kenyas-maize-production-falls-by-over-10-million-bags-in-five-years-knbs/
https://kilimo.go.ke/cs-dr-andrew-karanja-has-presided-over-the-launch-of-the-2025-long-rains-national-fertilizer-subsidy-programme-nfsp-at-the-ncpb-gpc-depot-nairobi/
https://kilimo.go.ke/cs-dr-andrew-karanja-has-presided-over-the-launch-of-the-2025-long-rains-national-fertilizer-subsidy-programme-nfsp-at-the-ncpb-gpc-depot-nairobi/
https://kilimo.go.ke/cs-dr-andrew-karanja-has-presided-over-the-launch-of-the-2025-long-rains-national-fertilizer-subsidy-programme-nfsp-at-the-ncpb-gpc-depot-nairobi/
https://kilimo.go.ke/cs-dr-andrew-karanja-has-presided-over-the-launch-of-the-2025-long-rains-national-fertilizer-subsidy-programme-nfsp-at-the-ncpb-gpc-depot-nairobi/
https://energypedia.info/images/e/ee/GH2_Strategy_for_Kenya_Final_Online_Version.pdf
https://energypedia.info/images/e/ee/GH2_Strategy_for_Kenya_Final_Online_Version.pdf
https://energypedia.info/images/e/ee/GH2_Strategy_for_Kenya_Final_Online_Version.pdf
https://energy.go.ke/sites/default/files/KAWI/Kenya-ETIP-2050%202.pdf
https://energy.go.ke/sites/default/files/KAWI/Kenya-ETIP-2050%202.pdf
https://doi.org/10.1016/j.apenergy.2023.121219
https://doi.org/10.1016/j.apenergy.2023.121219
https://doi.org/10.4236/oalib.1107096
https://doi.org/10.4236/oalib.1107096


26  |  W R I  A FR IC AW R I  A FR IC A

 

Navarrete, A., and Y. Zhou. 2024. “The Price of Green Hydrogen: 
How and Why We Estimate Future Production Costs.” Interna-
tional Council on Clean Transportation Blog, May 20. https://
theicct.org/the-price-of-green-hydrogen-estimate-future-
production-costs-may24/.

Nayak-Luke, R.M., C. Forbes, Z. Cesaro, R. Bañares-Alcántara, 
and K.H.R. Rouwenhorst. 2021. “Techno-Economic Aspects of 
Production, Storage and Distribution of Ammonia.” In Techno-
Economic Challenges of Green Ammonia as an Energy Vector, 
edited by A. Valera-Medina and R. Bañares-Alcántara, 191–207. 
Amsterdam: Elsevier. https://doi.org/10.1016/B978-0-12-
820560-0.00008-4. 

NYSERDA (New York State Energy Research and Development 
Authority). 2005. Hydrogen Fact Sheet: Hydrogen Produc-
tion—Steam Methane Reforming (SMR). Albany, NY: NYSERDA. 
https://www.amiqweb.es/app/download/9343795/6hydrogenp
roductionsteammethanereforming.pdf.

Njagi, T., and M. Carter. 2019. Making Fertilizer Subsidies a 
Profitable Investment in Kenya. Davis, CA: Feed the Future Inno-
vation Lab for Markets, Risk & Resilience, August. https://basis.
ucdavis.edu/sites/g/files/dgvnsk466/files/2019-08/MRR%20
Evidence%20Insight%20-%20Fertilizer%20Subsidies%20
Kenya%20-%20Njagi%20Carter_1.pdf. 

Njagi, T., C. Riungu, J. Opiyo, R.K.N. Mwadime, and S.Y. Aloo. 
2024. “Assessment of the Impact of the Kenya Government 
Fertilizer Subsidy on the Performance of Domestic Private Sec-
tor Fertilizer Trade.” Research Square, February 6. https://doi.
org/10.21203/rs.3.rs-3914427/v1.

Office of the Deputy Prime Minister and Ministry of Finance, 
Republic of Kenya. 2011. Policy Statement on Public Private 
Partnerships. Nairobi: Government of Kenya, November 2011. 
https://ppp.worldbank.org/public-private-partnership/sites/
ppp.worldbank.org/files/documents/Policy%20Statement%20
on%20Public%20Private%20Partnerships.pdf. 

Oraro, C., and M. Otieno. 2023. “The Climate Change (Amend-
ment) Act, 2023.” Oraro & Company Advocates, September 12. 
https://www.oraro.co.ke/the-climate-change/. 

OECD (Organisation for Economic Co-operation and 
Development). 2023. Risk-based Regulatory Design for the 
Safe Use of Hydrogen. Paris: OECD Publishing. https://doi.
org/10.1787/46d2da5e-en.

Ramirez, K., T. Weiss, C. Gamage, and T. Kirk. 2023. “Hydro-
gen Reality Check: Distilling Green Hydrogen’s Water 
Consumption.” Rocky Mountain Inst., August 2, 2023. https://
rmi.org/hydrogen-reality-check-distilling-green-hydrogens-
water-consumption/. 

Santana, L., G. dos Santos, A. Santos, C. Marinho, A. Bispo, H. 
Villardi, and F. Pessoa. 2024. “Evaluating the Economic Influ-
ence of Water Sources on Green Hydrogen Production: A Cost 
Analysis Approach.” International Journal of Hydrogen Energy 89 
(19): 353–63. https://doi.org/10.1016/j.ijhydene.2024.09.274.

Sayed, M. 2022. “Green Hydrogen Initiatives and Challenges 
in Egypt.” LinkedIn, April 25, 2022. https://www.linkedin.com/
pulse/green-hydrogen-initiatives-challenges-egypt-mohamed-
sayed-msc-pmp/. 

Schelling, K. 2023. “Green Hydrogen to Undercut Gray Sibling 
by End of Decade.” BloombergNEF, August 9. https://about.
bnef.com/blog/green-hydrogen-to-undercut-gray-sibling-by-
end-of-decade/. 

SAREP (South Asian Regional Energy Partnership). 2023. 
Sizing Principle for a Typical Green Ammonia Plant. https://
sarepenergy.net.

Singh, R., V. Garg, and C. Lee. 2024. “Korea’s Low-
Carbon Hydrogen Power Tenders May Need 
Sweeteners to Succeed: Experts.” S&P Global Commod-
ity Insights, December 16. https://www.spglobal.com/
commodity-insights/en/news-research/latest-news/
energy-transition/121624-koreas-low-carbon-hydrogen-power-
tenders-may-need-sweeteners-to-succeed-experts.

Tata AIG General Insurance Company Ltd. 2020. “Marine 
Newsletter.” July. https://www.tataaig.com/s3/marine-newslet-
ter-july-2020_8de1c0d286.pdf. 

TCX Fund. 2024. “Local Currency Bonds.” https://www.tcxfund.
com/lcy-bonds/.

Trading Economics. n.d. “Kenya—Imports of Fertilizers (UN 
Comtrade data).” Trading Economics. https://tradingeconomics.
com/kenya/imports/fertilizers.

UNIDO (United Nations Industrial Development Organiza-
tion), International Renewable Energy Agency (IRENA), and 
German Institute of Development and Sustainability (IDOS). 
2024. Green Hydrogen for Sustainable Industrial Development: A 
Policy Toolkit for Developing Countries. Vienna: UNIDO. https://
www.unido.org/sites/default/files/unido-publications/2024-02/
Green%20hydrogen%20for%20Sustainable%20Industrial%20
Development%20A%20Policy%20Toolkit%20for%20Develop-
ing%20Countries.pdf.

Wanga, B. 2024. “Scarcity of Subsidized Fertilizer Sparks Con-
cern among Kenyan Farmers.” Citizen Digital, March 11. https://
www.citizen.digital/news/scarcity-of-subsidized-fertilizer-
sparks-concern-among-kenyan-farmers-n338279.

Water.org. n.d. “Kenya’s Water Crisis: Our Mission.” Water.org. 
https://water.org/our-impact/where-we-work/kenya/. 

Wildlife Works. n.d. “Kasigau Corridor REDD+ Project, Kenya.” 
Wildlife Works. Accessed June 4, 2025. https://www.wildlife-
works.com/redd-projects/kasigau-kenya.

World Bank. 2021. World Bank Open Data. https://data.world-
bank.org/indicator/AG.CON.FERT.ZS.

World Food Programme. 2022. Estimated Likely Impact of 
Increased Fertilizer Prices on Cereal Production in Eastern Africa 
during the 2022 Cropping Year. Rome: World Food Programme, 
June 2022. https://www.resiliencelinks.org/resources/reports/
estimated-likely-impact-increased-fertilizer-prices-cereal-
production-eastern.

https://theicct.org/the-price-of-green-hydrogen-estimate-future-production-costs-may24/
https://theicct.org/the-price-of-green-hydrogen-estimate-future-production-costs-may24/
https://theicct.org/the-price-of-green-hydrogen-estimate-future-production-costs-may24/
https://doi.org/10.1016/B978-0-12-820560-0.00008-4
https://doi.org/10.1016/B978-0-12-820560-0.00008-4
https://www.amiqweb.es/app/download/9343795/6hydrogenproductionsteammethanereforming.pdf
https://www.amiqweb.es/app/download/9343795/6hydrogenproductionsteammethanereforming.pdf
https://basis.ucdavis.edu/sites/g/files/dgvnsk466/files/2019-08/MRR%20Evidence%20Insight%20-%20Fertilizer%20Subsidies%20Kenya%20-%20Njagi%20Carter_1.pdf
https://basis.ucdavis.edu/sites/g/files/dgvnsk466/files/2019-08/MRR%20Evidence%20Insight%20-%20Fertilizer%20Subsidies%20Kenya%20-%20Njagi%20Carter_1.pdf
https://basis.ucdavis.edu/sites/g/files/dgvnsk466/files/2019-08/MRR%20Evidence%20Insight%20-%20Fertilizer%20Subsidies%20Kenya%20-%20Njagi%20Carter_1.pdf
https://basis.ucdavis.edu/sites/g/files/dgvnsk466/files/2019-08/MRR%20Evidence%20Insight%20-%20Fertilizer%20Subsidies%20Kenya%20-%20Njagi%20Carter_1.pdf
https://doi.org/10.21203/rs.3.rs-3914427/v1
https://doi.org/10.21203/rs.3.rs-3914427/v1
https://ppp.worldbank.org/public-private-partnership/sites/ppp.worldbank.org/files/documents/Policy%20Statement%20on%20Public%20Private%20Partnerships.pdf
https://ppp.worldbank.org/public-private-partnership/sites/ppp.worldbank.org/files/documents/Policy%20Statement%20on%20Public%20Private%20Partnerships.pdf
https://ppp.worldbank.org/public-private-partnership/sites/ppp.worldbank.org/files/documents/Policy%20Statement%20on%20Public%20Private%20Partnerships.pdf
https://www.oraro.co.ke/the-climate-change/
https://doi.org/10.1787/46d2da5e-en
https://doi.org/10.1787/46d2da5e-en
https://rmi.org/hydrogen-reality-check-distilling-green-hydrogens-water-consumption/
https://rmi.org/hydrogen-reality-check-distilling-green-hydrogens-water-consumption/
https://rmi.org/hydrogen-reality-check-distilling-green-hydrogens-water-consumption/
https://doi.org/10.1016/j.ijhydene.2024.09.274
https://www.linkedin.com/pulse/green-hydrogen-initiatives-challenges-egypt-mohamed-sayed-msc-pmp/
https://www.linkedin.com/pulse/green-hydrogen-initiatives-challenges-egypt-mohamed-sayed-msc-pmp/
https://www.linkedin.com/pulse/green-hydrogen-initiatives-challenges-egypt-mohamed-sayed-msc-pmp/
https://about.bnef.com/blog/green-hydrogen-to-undercut-gray-sibling-by-end-of-decade/
https://about.bnef.com/blog/green-hydrogen-to-undercut-gray-sibling-by-end-of-decade/
https://about.bnef.com/blog/green-hydrogen-to-undercut-gray-sibling-by-end-of-decade/
https://sarepenergy.net
https://sarepenergy.net
https://www.spglobal.com/commodity-insights/en/news-research/latest-news/energy-transition/121624-koreas-low-carbon-hydrogen-power-tenders-may-need-sweeteners-to-succeed-experts
https://www.spglobal.com/commodity-insights/en/news-research/latest-news/energy-transition/121624-koreas-low-carbon-hydrogen-power-tenders-may-need-sweeteners-to-succeed-experts
https://www.spglobal.com/commodity-insights/en/news-research/latest-news/energy-transition/121624-koreas-low-carbon-hydrogen-power-tenders-may-need-sweeteners-to-succeed-experts
https://www.spglobal.com/commodity-insights/en/news-research/latest-news/energy-transition/121624-koreas-low-carbon-hydrogen-power-tenders-may-need-sweeteners-to-succeed-experts
https://www.tataaig.com/s3/marine-newsletter-july-2020_8de1c0d286.pdf
https://www.tataaig.com/s3/marine-newsletter-july-2020_8de1c0d286.pdf
https://www.tcxfund.com/lcy-bonds/
https://www.tcxfund.com/lcy-bonds/
https://tradingeconomics.com/kenya/imports/fertilizers
https://tradingeconomics.com/kenya/imports/fertilizers
https://www.unido.org/sites/default/files/unido-publications/2024-02/Green%20hydrogen%20for%20Sustainable%20Industrial%20Development%20A%20Policy%20Toolkit%20for%20Developing%20Countries.pdf
https://www.unido.org/sites/default/files/unido-publications/2024-02/Green%20hydrogen%20for%20Sustainable%20Industrial%20Development%20A%20Policy%20Toolkit%20for%20Developing%20Countries.pdf
https://www.unido.org/sites/default/files/unido-publications/2024-02/Green%20hydrogen%20for%20Sustainable%20Industrial%20Development%20A%20Policy%20Toolkit%20for%20Developing%20Countries.pdf
https://www.unido.org/sites/default/files/unido-publications/2024-02/Green%20hydrogen%20for%20Sustainable%20Industrial%20Development%20A%20Policy%20Toolkit%20for%20Developing%20Countries.pdf
https://www.unido.org/sites/default/files/unido-publications/2024-02/Green%20hydrogen%20for%20Sustainable%20Industrial%20Development%20A%20Policy%20Toolkit%20for%20Developing%20Countries.pdf
https://www.citizen.digital/news/scarcity-of-subsidized-fertilizer-sparks-concern-among-kenyan-farmers-n338279
https://www.citizen.digital/news/scarcity-of-subsidized-fertilizer-sparks-concern-among-kenyan-farmers-n338279
https://www.citizen.digital/news/scarcity-of-subsidized-fertilizer-sparks-concern-among-kenyan-farmers-n338279
http://Water.org
http://Water.org
https://water.org/our-impact/where-we-work/kenya/
https://www.wildlifeworks.com/redd-projects/kasigau-kenya
https://www.wildlifeworks.com/redd-projects/kasigau-kenya
https://data.worldbank.org/indicator/AG.CON.FERT.ZS
https://data.worldbank.org/indicator/AG.CON.FERT.ZS
https://www.resiliencelinks.org/resources/reports/estimated-likely-impact-increased-fertilizer-prices-cereal-production-eastern
https://www.resiliencelinks.org/resources/reports/estimated-likely-impact-increased-fertilizer-prices-cereal-production-eastern
https://www.resiliencelinks.org/resources/reports/estimated-likely-impact-increased-fertilizer-prices-cereal-production-eastern


Transition’s Harvest

Maps are for illustrative purposes and do not imply the expression of any opinion on the part of WRI, concerning the legal status of any country or 
territory or concerning the delimitation of frontiers or boundaries.

Each World Resources Institute report represents a timely, scholarly treatment of a subject of public concern. WRI takes responsibility for choosing 
the study topics and guaranteeing its authors and researchers freedom of inquiry. It also solicits and responds to the guidance of advisory panels and 
expert reviewers. Unless otherwise stated, however, all the interpretation and findings set forth in WRI publications are those of the authors.

About WRI Africa
World Resources Institute works to improve lives, protect 
and restore nature and stabilize climate. As an independent 
research organization, we leverage our data, expertise and 
global reach to influence and catalyze change across systems 
like food, land and water; energy and cities. 

WRI has worked in Africa for over 30 years on forest protection, 
landscape restoration and more recently, sustainable cities, 
energy access and climate action. WRI Africa has built 
a reputation as a trusted partner on the continent. Since 
2017, these operations have crystallized under the helm of 
African leadership and formalized as WRI Africa. Today, 
WRI Africa is a team of over 160 scientists and experts from 
across the continent.

About Satnam Energy
Satnam Energy supplies clear, data-driven guidance on 
grid expansion, energy policy, and climate finance for low-
carbon technologies—including clean hydrogen, wind, solar, 
and low-carbon gases. The firm’s modeling and market 
studies span green hydrogen and its derivatives, including 
ammonia and e-SAF, covering Kenya, India, Brazil, and the 
EU. Key partners include the World Resources Institute, the 
Center for Strategic and International Studies, and the Green 
Hydrogen Organization.

About the Authors
Raj Sawhney is the CEO of Satnam Energy.

Benson Ireri is the head of Kenya's Clean Cooking Unit.

Sebastian Sterl is an energy analyst for the Directorate 
General of Energy of the European Commission.

Acknowledgments
We are pleased to acknowledge our institutional strategic 
partners that provide core funding to WRI: the Netherlands 
Ministry of Foreign Affairs, Royal Danish Ministry of 
Foreign Affairs, and Swedish International Development 
Cooperation Agency. 

We'd like to thank our reviewers for their critical feedback, 
including Meron Tesfaye (Energy for Growth Hub), Murefu 
Barasa (EED Advisory), Hillary Ndiwa (GIZ Kenya), Sandra 
Banda (GIZ Kenya), Mbeo Ogeya (WRI Africa), Victor Otieno 
(WRI Africa), Niharika Tagotra (WRI India), Serena Li (WRI). 

We'd also like to thank Renee Pineda, Romain Warnault, 
Valentine Njoroge and Shannon Collins for the help throughout 
the review, design, publication, and communications process.

Photo Credits
Cover, Martin Yegon; Pg. 2, Shelby Murphy Figueroa.



Meskel Flower, Gabon Street
Fiesta Building 5th Floor
Addis Ababa, Ethiopia
AFRICA.WRI.org

W R I  A FR IC AW R I  A FR IC A

Copyright 2025 World Resources Institute. This work is licensed under the Creative Commons Attribution 4.0 International License.  
To view a copy of the license, visit http://creativecommons.org/licenses/by/4.0/

http://AFRICA.WRI.org
http://creativecommons.org/licenses/by/4.0/

	OLE_LINK5
	OLE_LINK6
	OLE_LINK7
	OLE_LINK9
	OLE_LINK8
	OLE_LINK3
	Executive summary
	Context
	About this report
	Key findings
	Conclusion and recommendations

	Introduction
	The status of Africa’s green hydrogen ambitions

	The fertilizer landscape in Kenya
	Fertilizer imports and distribution
	Kenya’s fertilizer subsidy scheme
	Key challenges facing Kenya’s fertilizer market and the potential role of green hydrogen

	Modeling analysis methodology
	Achieving cost parity: analyzing green hydrogen, ammonia, and fertilizer economics in Kenya
	Cost reductions insufficient for green hydrogen parity
	Green ammonia remains costly despite falling hydrogen prices through 2050
	Green fertilizer production could lower use and yields without intervention

	Non-technical barriers to adoption
	Lack of technical expertise and skilled labor 
	Fertilizer value chain inefficiencies
	Equity and sustainable development

	Exploring future pathways
	Appendix A: Green hydrogen production cost parameters
	Appendix B: Ammonia modeling parameters
	Abbreviations
	References
	Acknowledgments
	About the Authors
	About WRI Africa
	Martin Yegon.jpg
	Shelby Murphy Figueroa.jpg
	Executive summary
	Introduction
	The fertilizer landscape in Kenya
	Modeling analysis methodology
	Achieving cost parity: analyzing green hydrogen, ammonia, and fertilizer economics in Kenya
	Non-technical barriers to adoption
	Exploring future pathways
	Appendix A: Green hydrogen production cost parameters
	Appendix B: Ammonia modeling parameters
	Abbreviations
	References
	Acknowledgments
	About the Authors
	About WRI Africa
	About Satnam Energy

