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Executive summary

Clean hydrogen and its derivatives are poised to become a cornerstone of the global energy
fransition, offering pathways for green industrialization and deep decarbonization. For economies
heavily reliant on fossil fuels, such as Zimbabwe, this shift presents a unique opportunity to
address persistent energy insecurity and foster socioeconomic development. However, realizing
this potential requires navigating significant political, infrastructural, and financial hurdles.

Analysis and context

The analysis confirms that Zimbabwe’s energy crisis, driven by reduced baseload generation from
the Kariba Dam and the decommissioning of aging coal plants in early 2024, has created an
urgent need for sustainable solutions.

Clean hydrogen may be a path for Zimbabwe to help
address its energy crisis and develop a more resilient
and diversified economy.

Clean hydrogen may be a path for Zimbabwe to help address its energy crisis and develop a
more resilient and diversified economy. The H2Global Foundation’s African hydrogen country-
clustering analysis identifies Zimbabwe as a momentum builder within the clean hydrogen
landscape. This is due to its abundant renewable energy potential, notably 155 GW of solar and
2.2 GW of wind capacity in highly suitable areas with low water stress, and its existing domestic
anchor demand for hydrogen products in the fertilizer, crude steel, and mining sectors.

A closer look at three distinct fransitional pathways for Zimbabwe to shift its energy system
(see Table 1) suggests that a renewables-to-hydrogen approach may hold the key to a more
sustainable future, but it comes with challenges.

The cancellation of the Hydrogéne de France (HDF) Energy project confirms that the primary
obstacle to exploring Zimbabwe’s vast clean hydrogen potential is not technical, but rather
macroeconomic instability, unstable fiscal policy, high national debt, and external debt arrears.
Overcoming the country risk premium is essential to unlock Zimbabwe’s potential and secure a
just energy transition.
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Pathway

1: Retrofitting

Primary goal

Carbon capture,

Assessment

Economically

Table 1: Transitional pathways from coal to low-emission energy and clean hydrogen

Key constraint

Mass decommissioning

coal plants utilization, and unsound of plants (average 75-
storage (CCUS) year lifespan) makes
on existing the prohibitive capital
infrastructure expenditure (CAPEX)
required for CCUS
illogical.
2: Coal-to- Low-carbon Financially High CAPEX, amplified
hydrogen hydrogen challenging by the country's high
(Ccus) production from weighted average cost
coal of capital (WACC) and
country risk, limits access
to development finance.
3: Renewables- 24/7 power Opfimal Project bankability
to-hydrogen and industrial long-term barrier: The Hydrogene
feedstock strategy de France (HDF) Energy

Renewstable project
was terminated in
October 2025 due
fo macroeconomic
instability and high
country risk.



Clean hydrogen offers avenues for green industrialization through local value creation in the
following areas:

»  Fertilizer production: Renewable hydrogen can significantly decrease reliance on imports,
which cost the country USD 955 million between 2016 and 2021. The Sable Chemicals
project is actively pursuing a dual green strategy in Zimbabwe: securing green ammonia
imports from Namibia and developing a planned 400 MW solar park in Zimbabwe.

«  Steel manufacturing: The new USD 1.5 billion Mvuma Steel Plant requires a fransition to
green steel to maintain global competitiveness. Relying on domestic renewable hydrogen,
rather than imported gas or declining domestic coal production, will make the supply chain
more resilient.

«  Mining sector: In the near term, renewable hydrogen provides a critical solution for
ensuring a 24/7 energy supply for mining operations, which have been significantly affected
by recurrent power outages.

As a coal-producing front runner in hydrogen development, South Africa offers valuable lessons
for Zimbabwe. South Africa’s success is based on key strategic pillars:

«  Policy coherence: Publishing the Hydrogen Society Roadmap for South Africa and aligning
it with existing industrial and climate policies (such as the Integrated Resource Plan) anchors
the transition.

«  Private-sector mobilization: Robust support for projects, notably through securing Power
Purchase Agreements (PPAs), provides long-term revenue guarantees that de-risk projects
and enhance bankability.

« Strategic partnerships: Leveraging Just Energy Transition Partnerships (JETPs) provides the
financial and technical resources necessary for a gradual phase-out of coal and support for
coal-dependent communities.

To attract investment and solidify its position, Zimbabwe must prioritize institutional and
financial reforms that enhance market trust to unlock the country’s potential and secure a just
energy transition.
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Table 2: Recommendations

Pillar

Policy and
strategy

Recommendation

Establish a national hydrogen strategy

Actionable details

Develop a comprehensive strategy by the mid-2030s to provide clarity and direction
for investors and to outline key use cases.

Establish a national coal transition strategy

Develop a roadmap from the mid-2030s to 2050 to solidify the commitment fo
phasing out coal and increasing renewable energy integration.

bankability

E Investment and

Create a stable environment

Publish clear regulatory frameworks to promote policy consistency, tfransparency, and
macroeconomic stability, thereby lowering perceived investment risks.

Mobilize financial instruments

Develop tailored financial tools and risk-sharing mechanisms (e.g., through
partnerships with development finance institutions—DFIs) to support project
bankability and accelerate market entry.

A
Infrastructur
=7 astructure
. and workforce

Upgrade grid infrastructure

Invest in modernizing the electricity grid in line with the 2030 National Renewable
Energy Policy (NREP) target and increase capacity for renewables integration.

Regional cooperation

Leverage existing partnerships in Southern Africa, such as the Southern African
Development Community (SADC), to develop regional value chains and accelerate
shared hydrogen infrastructure.
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Energy in Zimbabwe: The role of coal and
renewables in the energy transition

The global energy transition prioritizes the reduction of coal in the energy mix. As of 2024,
coal constituted 27.9% of the world’s energy supply, making it the second-largest energy
source globally.! Primarily utilized for electricity generation, coal supplies over a third of global
electricity and accounts for more than 40% of global carbon emissions, with coal-fired power
plants alone contributing 20% of worldwide greenhouse gas emissions.? In 2024, coal used
for power generation reached its highest recorded level despite slowing annual demand
growth. Consequently, the early phasing out of coal plants—that is, retiring assets before
their technical lifetimes expire—has become a crucial strategy to meet the 2050 net-zero
emissions target outlined in the 2015 Paris Agreement.

In contrast to global climate ambitions, coal demand in Africa is projected to grow from 194
Mt in 2024 to 203 Mt by 20273 In 2022, Africa accounted for 3% of the world’s coal supply
and 13% of total energy exports.* Despite the projected increase in coal demand until 2027,
several African nations, including South Africa and Senegal, are actively leading the transition

from coal dependency toward increased renewable energy capacity.’

Zimbabwe stands as one of Africa’s largest coal producers and consumers. Over the past
decade, the government has expanded coal operations by allocating new concessions and
increasing overall coal output fo 0.5 Mt in 2022, generating substantial national revenue.

What is clean hydrogen?

The mining sector is a cornerstone of Zimbabwe's economy, contributing approximately

12% to the country’s GDP, over 60% of exports, and a significant share of foreign direct Clean hyd OGN el be produced A il e, InC|Ud|ng

investment (FDI).7 In 2021, it was reported that over 37,000 people were formally employed via electrolysis powered by renewable energy sources (known
in the mining sector, while the number of artisanal miners in recent years is estimated to have as renewable hydrogen) or Through steam reforming of natural
risen fo 1.5 million. gas combined with carbon capture, utilization and storage
While coal mining is expanding in Zimbabwe, most of the exiracted coal is destined for (CCUS) (kl’?OWI’] .aS Iow.—carbon hydrogen)' Once pro.duc.:ed,
export. At the same time, three out of four operational coal-fired thermal power plants hydrogen IS Typlcally either 1ranspor’red Through a plpellne

were closed in early 2024 due to aging infrastructure, exacerbating an energy crisis in network or converted into a suitable form for Shlpplng

Zimbabwe. The primary driver of this crisis is the reduced water flow in the Zambezi River—a
consequence of climate change—which supplies 68% of the country’s electricity through
hydropower from the Kariba Dam.%*
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However, this crisis paradoxically presents a significant opportunity for Zimbabwe to
accelerate its fransition toward greater investment in renewable energy for affordable, reliable,
and clean power.”

Clean hydrogen and its derivatives are emerging as critical components of the global energy
transition. This low-carbon energy carrier is poised to decarbonize hard-to-abate sectors such
as transport, industry, and the built environment. Furthermore, clean hydrogen offers avenues
for green industrialization through the potential emergence of domestic fertilizer production
and low-carbon steel manufacturing. The development of renewable hydrogen production in
Zimbabwe could also yield significant socioeconomic benefits, including local value creation,
increased energy access, and enhanced food security.

The H2Global Foundation’s country clustering analysis, which assessed the potential of African
nations to produce renewable hydrogen and foster local economic value, identified Zimbabwe
as a “momentum builder”." This designation reflects Zimbabwe’s high renewable energy
potential (a prerequisite for renewable hydrogen production), sufficient water availability,
domestic offtake opportunities for renewable hydrogen products, and nascent renewable
hydrogen projects. Together, these factors create a compelling opportunity for Zimbabwe to

leverage its renewable hydrogen potential to develop new industries. Types of coal

As Zimbabwe fransitions away from coal toward clean energy, it is imperative fo address Domestic coal prOdUCTlon in Africa is driven by reserves
associated risks and ensure a just transition. This requires identifying the least disruptive extracted from underg round and surface mines. These coal
pathways that support increased energy access, protect local workforces, and involve deposifs are ranked from h|gh to low grade to determine their
participatory processes with communities in coal-producing regions. industrial appncaﬂon& Anthracite ores and bituminous coal
This report posits that clean hydrogen presents a viable pathway for Zimbabwe fo reduce its (also known as meTaIIurglcaI Coal) have hlgher heahng values
dependence on coal while offering opportunities for decarbonization, industrial development, (In’rerna’rional Eﬂergy AgenCy (|EE), 2024) MeTa||Ur9iCa| coal is
and a just energy transition. However, realizing this potential requires addressing specific essential for s’reelmaking and includes Cooking coal as well as
challenges related to policy, infrastructure, investment, and social equity. The following coal used for pulverised coal injec’rion (pC|) (|EE, 2024)

sections examine Zimbabwe's current energy landscape and policy framework, highlight

the opportunities for clean hydrogen, and outline pathways for the transition away from LigniTe and sub-bituminous coal (Iower ranked C08|) are

coal, emphasizing the importance of a just energy transition. The report then explores the primar”y used for eIecTriCi‘ry generaﬂon_

applications of clean hydrogen and its potential demand sectors in Zimbabwe, drawing insights
from South Africa’s successes in mobilizing clean hydrogen initiatives.
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Zimbabwe’s energy landscape

Zimbabwe’s energy supply is characterized by a blend of conventional and renewable
sources.” In 2022, biofuels constituted the largest share of the country’s energy mix at 45.8%,
followed by oil (23.6%), coal (22.8%), and hydropower (7%).* The widespread use of traditional
biofuels—primarily biomass for domestic cooking and heating—underscores their continued
prevalence in Zimbabwe’s energy mix.* Although a substantial portion of the country’s energy
provision remains fossil-fuel based, there is significant potential o expand existing renewable

Figure 1: Zimbabwe’s energy supply and electricity generation in 2022

. . : , o Total energy supply Electricity generation
energy capacity. Hydropower currently dominates Zimbabwe’s renewable energy conftributions,

accounting for 88% of this capacity, while solar and wind each conftribute less than 10%.

) o . . , ., —0.3%
Electricity generation in Zimbabwe relies heavily on hydropower from the Kariba 1%:5
Dam, located in the Kariba Gorge of the Zambezi River Basin. With an installed

capacity of 1,050 MW, the dam supplies electricity to both Zimbabwe and Zambia.’® Overall,

hydropower contributes approximately 68% of Zimbabwe’s total electricity generation.”® Coal,
on the other hand, contributed 31% of total electricity production in 2022.” However, aging
infrastructure significantly reduced output at the Harare, Bulawayo, and Munyati coal-fired
power stations.”® These plants were ultimately decommissioned in early 2024 due to exceeding
their initial 25-year lifespan and facing escalating road transportation costs for coal.”

8,705
GWh
68%

The combined impact of prolonged droughts affecting the Zambezi River and declining coal-
fired production has led to frequent and intensifying power shortages across Zimbabwe. These
energy supply challenges are further exacerbated by a substantial gap between the country’s
installed energy capacity (2,800 MW) and its peak energy demand (5,000 MW).2° This energy
insecurity has resulted in significant economic losses, estimated at approximately 6.1% of

Zimbabwe’s annual GDP.Z! Legend

M Coal Hydro B Oil W Biofuels & waste W PV

In response, the Zimbabwe Electricity Supply Authority (ZESA) has initiated efforts to diversify

the energy mix and enhance energy security. Measures include improvements to the Hwange
Power Plant, notably the addition of a new 335 MW coal-fired unit??, alongside the promotion Source: International Energy Agency
of renewable energy projects.?
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Mapping Zimbabwe’s coal regions and
current production

As of 2022, Zimbabwe was Africa’s fourth-largest coal producer, with an annual supply of
62,438 TJ.> Despite this, coal accounts for only 0.99% of the country’s total exports. The
country’s most abundant coal regions are concentrated in the mid-Zambezi Basin in northwest

Table 3: Coal mines in Zimbabwe and their ownership (based on expert source)

Coal Mines Ownership

Zimbabwe and the Save-Limpopo Basin in the southeast. These coal basins predominantly

contain bituminous deposits suitable for both thermal and coking applications.?

' i i o ] ] ) Chiredzi Steelmakers Zimbabwe Pty Ltd
Table 3 provides an overview of Zimbabwe’s existing coal mines and their respective
ownership. According to the Africa Energy Tracker Map, there are currently eight operational o Coll
coal mines in the country. All operating coal-fired power units are owned by ZESA and have a wange -ofiery Shieiz-euee
combined installed capacity of 1,620 MW.2¢
Makomo Makomo Resources Ltd
Limpopo Tamuka Mining, Senzile Resources Pty Ltd
Figure 2: Operating coal power plants in Zimbabwe Tuli et Wi
ZAMBIA ) Murowa RioZim
O
MID ZAMBEZI BASIN
% Dodge Raptor Resources Holdings Inc.
MOZAMBIQUE
Sengwa RioZim and RZ Murowa
O
SAVE-LIMPOPO Lubu Contango
BOTSWANA BASIN
Legend Dinde Beifa Investments
O Coal mines
® Operafing
coal power
SOUTH AFRICA plants

Source: Global Energy Monitor
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Zimbabwe’s energy transition: Understanding
the policy landscape for a just transition

Zimbabwe’s approach to climate policy and its energy transition is fundamentally shaped

by both constitutional mandates and international commitments, notably the 2015 Paris
Agreement and the country’s Nationally Determined Contributions (NDCs), which aim fo
achieve net-zero emissions by 2050. The pace of this transition, however, will depend on how
effectively these overarching priorities are translated info national policies that both facilitate
the fransition and promote the adoption of renewable energy.

According to the African Development Bank’s (AfDB) Green Growth Perspectives report,

Africa’s green growth agenda often differs from that of industrialized nations, with the continent’s
primary focus remaining on development (Moyo, 2024). In the journey towards net-zero
greenhouse gas emissions, African countries must simultaneously attract investment, foster local
goods and services, ensure access to food and water, and provide clean, affordable energy.

An earlier AfDB report emphasized the importance of balancing near-term and long-term risks
while ensuring the efficient use of natural resources amid escalating climate-change impacts.?’

In the journey towards net-zero greenhouse gas emissions,
African countries must simultaneously attract investment,
foster local goods and services, ensure access to food and
water, and provide clean, affordable energy.

In Zimbabwe, the Ministry of Energy and Power Development (MoEPD) is responsible for

policy formulation, sector performance and monitoring, and the development and promotion
of new and renewable energy sources.?® The country’s first comprehensive National Energy
Policy (NEP), introduced in 2012 by the MoEPD, outlines specific goals. These include
increasing access fo affordable energy across all sectors, stimulating economic growth,
promoting research and development, and adopting renewable energy sources to complement
conventional ones.

H2Global Foundation | Clean hydrogen as a transition strategy for coal-reliant economies: The case for Zimbabwe n



The policy also details plans for the MoEPD to establish institutional, legal, and regulatory
frameworks in relation to renewable energy. A core objective of the NEP is to enhance
stakeholder participation in expanding public—private partnerships (PPPs). The policy
strategically aims to improve institutional frameworks within the energy sector to secure
future energy services through increased private sector involvement and foreign direct
investment (FDI).%

Further solidifying its long-term vision, in 2018 the government published Zimbabwe's Vision
2030, a roadmap designed to transform the country into an industrialized, knowledge-

based, upper-middle-income nation.* Vision 2030 is structured around five strategic pillars:
governance; macroeconomic stability and financial re-engagement; inclusive growth;
infrastructure and utilities; and social development. This vision proposes a framework for
creating an open, efficient, and effective environment that fosters entrepreneurship, attracts
higher flows of FDI, and prioritizes a private sector-led economy. Pertaining to energy,
infrastructure, and power, Vision 2030 emphasizes increased power generation through both
renewable and non-renewable sources.® The government seeks to aftract investment primarily
through three routes: PPPs, joint ventures, and independent power producers (IPPs).*

Vision 2030 is structured around five strategic pillars:
governance; macroeconomic stability and financial
re-engagement; inclusive growth; infrastructure and utilities;
and social development.

To specifically support the transition to clean energy and the national goal of reducing energy
emissions by 15.8% between 2017 and 2030, the government passed the National Renewable
Energy Policy (NREP) in 2019. The NREP is guided by key principles such as development,
sustainability, affordability, accessibility, gender equality, poverty eradication, and employment
creation. Alongside these principles, the NREP sets clear goals and milestones for newly installed
renewable energy capacity. Currently, renewable energy, excluding hydropower, represents 5%
of total electricity demand. Using the NREP as a guideline, the government plans to add 1,100
MW of renewable energy capacity by 2025, aiming to meet 16.5% of national electricity demand.
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The ultimate NREP goal is to further increase installed renewable energy capacity to 2,100
MW, representing 26.5% of total electricity demand, by 2030. The policy also identifies key
barriers to renewable energy uptake, including:

» renewable energy market assessments remain limited in scope;

« alack of efficient funding mechanisms,

» gaps in skills development and local manufacturing; and

» alack of institutional structures dedicated to renewable energy development.

To overcome these challenges, the NREP defines the roles of key stakeholders—the MoEPD,

the regulator, and the transmission utility—in supporting the successful integration of -K

renewable energy into the national energy mix.> Following the NREP, the government passed ' _ /
the National Energy Efficiency Policy (NEEP) in 2025, which aims to reduce the consumption of
electricity and petroleum fuels in the mining, manufacturing, industrial, and agricultural sectors.
The NEEP aims to promote efficient, low-carbon energy systems through targeted regulation
and the widespread use of tfechnologies that lower energy intensity. These policies directly
support Vision 2030’s objectives of improving power and infrastructure and enhancing energy
resilience. Currently the NREP is being revised by the MoEPD, with plans to anchor the NEEP
through an Energy Efficiency Law and National Energy Efficiency Strategy.

Zimbabwe's recent energy policy frameworks outline ambitious plans to develop a robust
renewable energy market.>* This ambition has largely been driven by the urgent need fo
address the country’s ongoing energy crisis, as current energy deficits are considered
unsustainable for continued economic growth. In this context, renewable energy is positioned
as a crucial solution, offering cost-competitive alternative sources with significant potential for
industrial applications. Renewable energy technologies can be deployed for power generation
across various sectors—including manufacturing, mining, agriculture, and commercial
enterprises—thereby reducing reliance on the national grid and mitigating the impacts of
frequent power outages. Thus, industries across Zimbabwe are increasingly recognizing the
opportunities and benefits associated with integrating renewable energy into their operations.

H2Global Foundation | Clean hydrogen as a transition strategy for coal-reliant economies: The case for Zimbabwe 13



Another significant application of renewable energy lies in the production of renewable
hydrogen, which has already gained tfraction in Zimbabwe through production initiatives
drawing on solar and hydropower sources. The Zimbabwe Hydrogen Society is actively
collaborating with industry partners to establish a hydrogen pilot plant, aiming to demonstrate
both the production and utilization of hydrogen as a clean energy carrier.3

Across the African continent, several countries have published policies and created initiatives
fo foster the development of a clean hydrogen economy. Nations such as Mauritania, Egypt,
and Kenya have released renewable hydrogen strategies and have deepened their commitment
fo this emerging sector by expanding supportive policies and incentives to attract private
investment into renewable hydrogen projects.

In Mauritania, the Green Hydrogen Code establishes clear legal and regulatory frameworks,
under the authority of the Ministry of Energy, for renewable hydrogen project development.
The code also outlines the government’s plans to provide tax incentives, including exemptions
on VAT and corporate tax, to attract both foreign and domestic investors.®’

Similarly, in Egypt, the Green Hydrogen Incentive offers reductions equivalent to 33% to 55%
on tax paid on income derived from activities related to clean hydrogen projects.*® Beyond
tax incentives, Egyptian policy has emphasized land allocation and local content creation to
facilitate the emergence of a clean hydrogen industry.

In Kenya, the allocation of Special Economic Zones (SEZs) for renewable hydrogen projects
enables the co-location of renewable energy production and electrolyzer demand. The
designation of SEZs in Naivasha, Dongo Kunda, and Konza was informed by the “hydrogen
valley” concept. Kenya'’s existing regulatory framework for SEZs allows green hydrogen
investments fo benefit from sector-specific incentives, business-enabling policies, and sector-
appropriate infrastructure and utilities.>

As Zimbabwe, along with other African nations, strives to shift toward renewable energy, clean
hydrogen is increasingly recognized as a key transition pathway. The following section further
highlights the specific opportunities for clean hydrogen in Zimbabwe.

As Zimbabwe, along with other African nations, strives
to shift toward renewable energy, clean hydrogen is
increasingly recognized as a key transition pathway.
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The hydrogen opportunity

Clean hydrogen and its derivatives are poised to become a cornerstone of the global energy
fransition. The shift foward clean hydrogen production offers a unique opportunity for the
deep decarbonization of hard-to-abate sectors, including fransport, the built environment, and
heavy industry. While barriers to widespread adoption remain, hydrogen produced through
electrolysis powered by renewable energy (renewable hydrogen) is emerging as one of the
most promising pathways, offering minimal lifecycle emissions at both the production point
and during electricity generation.“® Additionally, low-emissions hydrogen produced via steam
methane reforming (SMR) or autothermal methane reforming (ATR), coupled with carbon
capture, utilization, and storage (CCUS), plays a pivotal role in transitioning from unabated
fossil-based hydrogen to cleaner alternatives. To meet the ambitious 2050 net-zero targets,
clean hydrogen production must escalate significantly, with projections indicating an increase
of 40 Mt by 2030—two-thirds of which is expected to come from renewable hydrogen.”!

The continent holds an estimated 60% of the world’s
solar energy resources yet currently utilizes only

of this capacity.

Africa presents a particularly promising landscape for renewable hydrogen production, largely
due to its abundant renewable energy potential. The continent holds an estimated 60% of the
world’s solar energy resources yet currently utilizes only 1% of this capacity as installed solar.*?
Leveraging this untapped potential, it is estimated that Africa could produce over 50 Mt per
year of cost-competitive renewable hydrogen. This substantial production capacity could

not only meet local demand but also significantly foster and strengthen value chains in key
industries such as renewable ammonia for fertilizer production, green steel, and methanol.*®
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Country clustering analysis of the hydrogen market

potential of African countries

The H2Global Foundation conducted a comprehensive country clustering analysis fo identify
the African nations best positioned to establish a national hydrogen economy. The study
introduced a robust framework to evaluate readiness across five key dimensions: water and
renewable energy potential, national hydrogen commitment, domestic anchor demand,
country risk, and export infrastructure. By integrating these diverse aspects, the analysis
franscends the limitations of existing analyses, offering practical insights crucial for successful
hydrogen market creation in Africa.

Zimbabwe has been identified as a momentum builder
in Africa’s nascent hydrogen economy, alongside Algeria,
Angola, Mozambique, and Uganda.

The assessment grouped African countries with the potential for hydrogen market creation into
three categories: front runners, momentum builders, and strong foundation. Despite their
differences, all groups share two essential characteristics for renewable hydrogen production:
medium to high water availability and significant renewable energy potential, alongside the
presence of domestic anchor demand, which is vital for initiating hydrogen projects. The
primary distinctions among these groups stem from their respective levels of national hydrogen
commitment and country risk profiles.

H2Global Foundation | Clean hydrogen as a transition strategy for coal-reliant economies: The case for Zimbabwe

Figure 3: Africa country clustering results
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Zimbabwe has been identified as a momentum builder in Africa’s nascent hydrogen economy,
alongside Algeria, Angola, Mozambique, and Uganda. These nations possess strong potential
but require concerted action to sustain their momentum. Unlike front runners such as Egypt,
Kenya, and Mauritania, momentum builders generally have less mature policy frameworks and
investment landscapes. To attract market interest, these countries should prioritize publishing

national hydrogen strategies, advancing early-stage projects, showcasing their hydrogen sector Rating Dimensions Results
potential more effectively, and addressing infrastructure gaps and investment risks.
PV: 1,864 km?

Wind: 89 km?
Hydropower: 29 GW

Table 4: Country clustering results for Zimbabwe

H20 and RE potential

Zimbabwe holds significant potential for large-scale Erwiiwimelk O €
. . . o .
No h frat
hydrogen prod‘u.chon, W.Ifh appr:oxma'rely 0.5% of its National hydrogen commitment | VO P¥rogen sirategy
land area classified as highly suitable. 2 projects in concept phase
Fertilizer production: 240,000 t/a
Domestic anchor demand Crude steel production: 1,200,000 t/a

Mineral production: 710,845 t/a

Detailed Geographic Information System (GIS) analysis reveals that Zimbabwe holds significant

potential for large-scale hydrogen production, with approximately 0.5% of its land area @ Country risk Medium risk classification: 7/7

classified as highly suitable (see Table 4). These opportune areas benefit from proximity to

water sources (such as open water bodies or seawater), existing road networks, and small @ Export infrastructure No quue.ﬁed ng‘rural gas (LNG) Termin.al,
ammonia terminal, or methanol terminal

cities, all within a 100-kilometer radius. This corresponds to an estimated renewable energy
potential of approximately 155 GW of photovoltaic (PV) solar and 2.2 GW of wind capacity.

Crucially, all this renewable potential is situated in regions with low water stress—a critical
factor for renewable hydrogen production in Zimbabwe, especially given the country’s varying
water availability. High rating Medium rating @ Low rating

Legend

When water stress is not considered an exclusion criterion, the estimated renewable energy
potential increases significantly to 101 GW of wind and 958 GW of PV capacity.** Furthermore,
Zimbabwe has considerable untapped hydropower potential, estimated at 29 GW.4®
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COUNTRY CLUSTERING ANALYSIS OF THE HYDROGEN MARKET POTENTIAL OF AFRICAN COUNTRIES

Zimbabwe has a historical precedent in hydrogen utilization, having operated a renewable
hydrogen project from 1972 to 2015 that used 100 MW of alkaline electrolysis fo produce
ammonia for fertilizer production. Today, a notable large-scale renewable hydrogen project is
under development by Hydrogene de France (HDF) Energy, which includes 128 MW of PV and
is aiming for a hydrogen production of 1150 t/a.%¢ While details on this project remain limited,
Zimbabwe's domestic anchor demand for hydrogen is primarily driven by three key sectors:
fertilizer production,*” crude steel manufacturing,*®and mining.*?

Figure 4: Suitable renewable hydrogen production in Zimbabwe

Zimbabwe has a historical precedent in hydrogen
utilization, having operated a renewable 2015 that used
100 MW of alkaline electrolysis to produce ammonia for
fertilizer production.

Despite this promising potential, Zimbabwe faces several challenges, including the absence of
both a clear regulatory framework and a national hydrogen policy, and limited infrastructure.
As a landlocked country, Zimbabwe lacks gas pipelines connecting it o neighboring nations,
posing a significant hurdle to exporting hydrogen and its derivatives. Consequently, Zimbabwe
will need to collaborate with neighbors such as South Africa (identified as a front runner)

and Mozambique (another momentum builder) to develop shared regional hydrogen
infrastructure. High perceived country risk, which leads to elevated capital costs, remains a
significant deterrent to affracting the substantial investment required for hydrogen projects.>°
Addressing this barrier through strategic financial mechanisms and partnerships will be
essential to unlocking Zimbabwe’s full hydrogen potential and solidifying its position as a
momentum builder in the global hydrogen market.

Limited
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Transitional pathways from coal to low-emission
energy and clean hydrogen

Zimbabwe currently lacks public policies that specifically address a fransition away from coal.
Shifting from fossil-based energy to low-emission renewable energy systems is crucial for
achieving a just and fair transition, which involves ensuring decent work, social inclusion, and
poverty eradication while moving toward a sustainable clean energy economy.®'

The transition to new energy markets must align with the
core goals of a just transition and should therefore not
exacerbate socioeconomic vulnerabilities

All low-carbon transitions must address the socioeconomic impacts on both the formal and
informal segments of the coal economy through a combination of local and national policies,
along with analysis of coal employment dynamics at both the national and subnational

levels. Formal mining refers to large-scale, legally regulated operations that typically involve
employment conftracts, social protection, and safety training. Informal small-scale mining,

by contrast, is often unlicensed and labor-intensive, and sometimes involves illegal miners
working in unauthorized or abandoned mines. Workers in the informal coal economy receive
few social benefits (such as severance pay, social insurance, pensions), as they operate outside
formal regulation.

The transition o new energy markets must align with the core goals of a just transition

and should therefore not exacerbate socioeconomic vulnerabilities. In the short term, the
continuation of the coal sector can positively impact local economies, providing jobs and tax
revenues. However, the sector is often subject fo boom and bust cycles, which can undermine
long-term growth through wage distortion and an oversupply of workers in a single sector.
Furthermore, for countries like Zimbabwe, increased production coupled with technological
improvements may actually reduce labor demand, leading to concerns that employment
opportunities will not keep pace with coal expansion, as seen in regions like Hwange.

H2Global Foundation | Clean hydrogen as a transition strategy for coal-reliant economies: The case for Zimbabwe 19



In the event of mine closures, the outsized impact of coal mining jobs can destabilize

local economies and leave communities vulnerable to dislocation. To mitigate these risks,
governments and policymakers should consider a comprehensive set of initiatives during the
phase-out of coal:

«  Temporary income support
»  Enhancing workers’ capacity to qualify for jobs in the renewable energy sector

» Stimulating private sector labor demand as well as local or regional business development
(i.e., grant programs)

» Create a business and labor regulatory environment to promote private sector investment
and job creation.5

Increased gender inclusion is another critical element of a just fransition in the Global South.
Currently, women make up a small, often poorly paid portion of the formal mining workforce
and frequently occupy positions in the informal segments of coal mines and thermal power
plants. For a fair fransition, policies must recognize women as key stakeholders, ensuring equal
access fo development and employment programs to increase their representation in vocational
occupations and leadership positions. The overall energy fransition can and should unlock
opportunities for local job creation, fair wages, gender inclusion, and community development.®*

Several pathways exist for Zimbabwe to transition from coal to clean hydrogen, each with
distinct implications.

Pathway 1: Retrofitting existing coal-fired power plants

The first pathway involves retrofitting existing coal-fired power plants. One low-disruption
option is installing Carbon Capture, Utilization, and Storage (CCUS) systems to mitigate
emissions while maintaining current combustion processes. More transformative retrofitting
options include replacing steam turbines with gas turbines to enable operation with clean
hydrogen or modifying combustion chambers to allow co-firing with hydrogen-based
ammonia. Currently, operations can only co-fire with a 20% input of clean hydrogen,
leaving coal as the primary input fuel.

However, this retrofitting pathway is largely impractical and uneconomical for Zimbabwe’s
current infrastructure. Logistically, the viability of retrofitting is critically limited by the advanced
age and diminished capacity of the national coal fleet. As of 2024, the government moved

to decommission three aging thermal power stations (Harare, Bulawayo, and Munyati) with a
combined capacity of 240 MW, each with an average operational life of more than 75 years.

The high running costs of 46 US cents per kWh and the frequent breakdowns at these facilities
underscore that major, long-term capital investment is fundamentally illogical for infrastructure
already past its lifespan. While the vast majority of remaining operational capacity is concentrated
at Hwange Thermal Power Station, even its recently rehabilitated units suffer from chronic
inefficiencies, leaving an insufficient and unreliable base for a high-cost technological overhaul.

Table 5: Overview of retrofits for Pathway 1 and related CAPEX and
OPEX requirements

Retrofits needed = CAPEX requirements (Low/ OPEX requirements
Medium/High) (Low/Medium/High)

for Pathway 1

CCUS installation | High CAPEX:

Carbon capture technology,
compression, transportation
infrastructure, and storage/
utilization facilities.

Low OPEX:

OPEX covers sorbent, solvent
replacement, and ongoing
maintenance.

Medium CAPEX:

This involves CAPEX for
modifying the combustion
chamber and potentially
upgrading fuel-handling
infrastructure.

Medium OPEX:

OPEX will depend on the cost of
the co-fired fuel (ammonia) and
any efficiency changes.

Combustion
chamber
modification
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Furthermore, the required capital expenditure (CAPEX) for CCUS technology is prohibitive,

demonstrating poor economics for an aging, unreliable fleet. As detailed in Tables 5 and 6, the

costs for carbon storage alone reach USD 433 million in CAPEX and nearly USD 90 million Table 6: Overview of CAPEX and OPEX cost for modelled CCUS coal and power
in operational expenditure (OPEX) annually. The investment necessary to install CCUS, which plant in Indonesia (Kimura et al,. 2022)

merely mitigates emissions while preserving an outdated combustion process, is simply too

great for assets facing mass decommissioning due to unviability. This makes the retrofitting

pathway not just challenging, but economically unsound. CAPEX (USD million) OPEX (USD million)

Pathway 2: Shifting coal use to hydrogen production
Carbon storage 433.0 89.6

The second pathway proposes redirecting coal resources away from traditional power
generation and exports toward low-carbon hydrogen production (using coal with CCUS) to Pipeline costs®® 18-30 1.1
supply emerging domestic, value-added industries. This transition faces significant financial
and logistical hurdles. The technology requires substantial CAPEX and OPEX, as outlined in
Table 7. These costs are further amplified by Zimbabwe’s infrastructure constraints and the
typically higher weighted average cost of capital (WACC) applied to project investments.

Transportation costs 0.05 - 0.7 Not provided in study

The investment necessary to install CCUS, which

merely mitigates emissions while preserving an outdated
combustion process, is simply too great for assets facing
mass decommissioning due to unviabili’ry. Retrofits needed CAPEX requirements OPEX requirements

Table 7: Retrofits needed for Pathway 2 and related CAPEX and OPEX requirements

for Pathway 2 (Low/Medium/High) (Low/Medium/High)

Coal gasification | High CAPEX: High OPEX:

plant High upfront costs due to the OPEX covers coal feedstock
Furthermore, the large volumes of coal required raise serious questions about the long-term complexity of solid feedstock costs—a major expense
viability of this approach, given the finite resource base and the accelerating global shift away handling, the carbon capture unit, dependent on coal type,
from coal. This is reinforced by the adverse international finance climate, where approximately CO2 compression, transportation mining, transportation, and
USD 150 billion was invested in renewable energy technologies across the Middle East and and storage/utilization infrastructure, | market prices.
Africa in 2024 alone, highlighting the strong financial preference for non-coal projects. water-gas shift reactor, and syngas

cleaning and conditioning.
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Pathway 3: Transitioning to renewable energy and hydrogen

This pathway centers on developing a sustainable and resilient energy future based on
renewable energy production and renewable hydrogen. Prioritizing renewables and hydrogen
provides long-term energy security, economic diversification, and improved social well-being,
even though Zimbabwe’s coal emissions account for only 0.03% of the global total. Zimbabwe
aims to increase its electricity generation capacity from 2,300 MW to 6,000 MW by 2025,
while currently relying on coal for baseload supply.

Table 8: Infrastructure costs needed for Pathway 3

Infrastructure
needed for
Pathway 3

CAPEX requirements

OPEX requirements

(Low/Medium/High) (Low/Medium/High)

A significant advantage is the potential for increased access to more affordable and reliable Renewable Medium CAPEX: Low OPEX:

energy sources. Surpluses from renewable energy generation can be integrated into the national energy The total amount of money spent on Although electricity

grid—a crucial benefit considering that in 2023, only 50% of Zimbabwe’s population had generation renewable energy infrastructure (wind | costs make up a large
system and PV) depends on the scale of the portion of OPEX, the

access to energy and frequent power blackouts severely impacted households and industries.®*%”
Projects like HDF Energy’s MiddleSabi Renewstable, which aimed to provide 24/7 electricity
through solar-powered hydrogen storage, exemplify this potential.®

source of electricity
(wind and PV) makes
costs relatively low.

project and/or if the renewable energy
is generated on-site. Local costs for
land and infrastructure must also be
considered, particularly infrastructure
connecting the renewable energy
Integrating clean hydrogen into sectors such as mining, RIS UG I e L
(such as inverters and transformers).
steel manufacturing, and fertilizer production is a key

strategy for phasing down coal, creating new domestic

Electrolyzer High CAPEX: Low OPEX:

value chains, and enhancing global export competitiveness.

system, balance
of plant (BOP),
compression
and sforage

Large portion of the capital needed to
realize a renewable hydrogen project;
the cost of capital can depend on the
technology and material required by
electrolyzer type.

Regular operating

and maintenance of
electrolyzer stacks,
compression and storage
systems, and balance-of-

Integrating clean hydrogen into sectors such as mining, steel manufacturing, and fertilizer
production is a key strategy for phasing down coal, creating new domestic value chains, and plant equipment.
enhancing global export competitiveness. Collaborations between the National Chamber of
Mines, ZESA, and the MoEPD, as well as initiatives like Solarcentury’s planned 60 MW of PV
for mining operations, demonstrate the mining sector’s recognition of renewable energy’s
importance for stable and reliable power. By ensuring that mineral exports, particularly critical
minerals like lithium, comply with the EU’s Carbon Border Adjustment Mechanism (CBAM),
Zimbabwe can maximize the marketability of its significant lithium reserves (the largest in
Africa and fifth globally) (Mkodzongi, 2024). This focus on local applications of clean hydrogen

can be further strengthened through investments in skills development and prioritizing local

Medium OPEX:

General maintenance for

Infrastructure
and ancilliary

High CAPEX:

Large capital required for buildings

systems plant operation, i.e., water

costs and labor supply.

and civil works, electrical infrastructure,
water supply and freatment, safety
systems, pipelines, and other systems.

procurement.®?
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While the long-term economic benefits are clear, the transition to large-scale renewable
energy and hydrogen faces substantial barriers (see Table 9). The most immediate challenge is
the high upfront financing requirement: the pathway demands substantial upfront CAPEX for
solar and wind farms, grid upgrades, and hydrogen electrolyser capacity. These investments
are often subject to the same high WACC that constrains Pathway 2. In parallel, the
displacement of coal-fired generation leads to stranded asset risks for existing infrastructure
and a short-term loss of revenue from coal exports and associated taxes.

In addition to these financial hurdles, the pathway faces significant non-financial barriers,
notably Zimbabwe’s complex land tenure system. Addressing land use considerations,

Table 9: Overview of advantages and disadvantages associated with Pathway 1, 2 and 3

conservation priorities, and the protection of livelihoods associated with arable land will be
crucial for ensuring a just transition. Experiences in coal-producing areas, such as the reported
displacement of 480 households in Hwange for power plant expansion,®® underscore the vital
need for careful planning and community engagement when shifting to renewables.

These costs and barriers are typically offset over the medium to long term by several core
advantages: significantly lower marginal OPEX; reduced negative externalities, including
lower healthcare costs due to improved air quality; and enhanced energy security through
diversification and reliance on domestic, predictable resources.

Pathway Advantages Disadvantages
Pathway 1: Less disruptive pathway « High CAPEX o Limited local content creation
Re.trc?ﬁ'r'ring ) « High OPEX « Limited DFI/IFI financing tool for fossil projects
existing coal-fired
power plants
Pathway 2: Less disruptive pathway o High CAPEX « No existing production of fossil-based hydrogen for
Gasification « High OPEX gasification

» Limited local content creation

o Limited DFI/IFI financing for fossil fuel projects
Pathway 3: o Low-emissions pathway o More disruptive pathway
Transitioning fo « Low OPEX « High CAPEX

renewable energy
and hydrogen

o More competitive global exports

o Applicable to different industrial sectors: mining, fertilizers, steel production

« Increased renewable energy capacity, in line with Zimbabwe's national policies | « Lack of policy and regulatory framework for the emergence of renewable

hydrogen economy

« Higher investments needed into the re-skilling of workforce
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Applying hydrogen and its derivatives to Zimbabwe’s

existing industries and global markets

The transition to clean hydrogen offers significant opportunities for green industrialization,
promoting deep economic diversification within Zimbabwe’s domestic industrial sectors.
Renewable hydrogen holds substantial potential for application in three primary industries:
fertilizer production, steel manufacturing, and mining.

Fertilizer production: An economic imperative

Africa’s status as a large net importer of fertilizers leaves the continent vulnerable to global
market fluctuations and supply risks.?' In Zimbabwe, the agricultural sector, though contributing
4.11% to annual GDP in 2023, is economically crucial: it employs 70% of the population and
supplies 60% of raw materials for various industrial uses. Establishing resilient, regional fertilizer
production is therefore a relevant and vital application for renewable hydrogen.

The country’s dependence on imports highlights the issue. While Zimbabwe has an annual
installed capacity for fertilizer production of two million metric tons (far exceeding the national
demand of 350,000 tons®?), only 25% of ammonium nitrate and 27% of phosphate fertilizers
are produced locally. The remaining 75% of compounds and blends (calcium ammonium
nitrate, urea, and diammonium phosphate) are imported, leading to a significant drain on
foreign currency: USD 955 million was spent on fertilizer imports between 2016 and 2021.
The production of renewable ammonia has the potential fo significantly decrease this import
reliance, particularly as it was successfully produced in Zimbabwe until 2015.

The cost factor strengthens the case for domestic renewable production. Figure 5 illustrates the

specific costs of fertilizer imports in 2022, which peaked in the aftermath of the global energy
crisis triggered by Russia’s invasion of Ukraine, underscoring the volatility of import reliance.
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Figure 5: Cost of fertilizer imports from 2013—2022, based on the UN’s

Food & Agriculture Organization (FAO) data
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An assessment of renewable fertilizer production costs in Kenya, a country with comparable
renewable energy potential, showed that domestic production from renewable ammonia could
achieve costs between 436—595 EUR/ton for calcium ammonium nitrate (CAN) and 742—
1,009 EUR/ton for urea.®® Although Zimbabwe’s elevated risk profile suggests these costs may
be somewhat higher, the estimates indicate a narrowing price gap between renewable and
conventional fertilizer products in the domestic market.

This transition also has a tangible operational starting point: the country already operates a
large-scale ammonium nitrate fertilizer plant in Kwekwe, owned by Sable Chemicals, with

a capacity of 240,000 t/a. Sable Chemicals announced plans for renewable ammonia
production in January 2019. Achieving cost-competitive renewable ammonia production at this
site would require approximately 50,000 tons of ammonia per annum, which in turn would
demand an electrolyzer capacity of 100 MW.

The country’s vast renewable energy potential could
support the operation of approximately 60 GW of installed
electric electrolyzer capacity, equivalent to around

large-scale hydrogen projects.

Zimbabwe’s resource base could support a transformational shift. The country’s vast renewable
energy potential—estimated at 155 GW of solar and 2.2 GW of wind capacity in areas not
affected by high water stress—could support the operation of approximately 60 GW of
installed electric electrolyzer capacity. This theoretical scale is equivalent to around 30 large-
scale hydrogen projects, each comparable in size to NEOM, the world’s largest clean hydrogen
project in Saudi Arabia. While this potential is theoretical and subject o real-world constraints,
it underscores the significant development opportunity that renewable hydrogen presents for
domestic fertilizer production at a scale many times larger than current national needs.
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Steel manufacturing

Crude steel production transforms raw materials into steel primarily through two methods:

the blast furnace-basic oxygen furnace (BF-BOF) route and the electric arc furnace (EAF) route.
Today, 70% of global steel production uses the BF-BOF route, while only 30% employs EAF
methods.*

Steel imports place a significant economic burden on the African continent. In Sub-Saharan
Africa, countries are planning to reduce steel imports in line with the African Union’s Agenda
2063.%° This development framework aims to promote low-emissions arc furnace steelmaking at
the domestic level to position Africa as a key contributor to the global economy. Since the closure
of Ziscosteel in 2008, steel imports into Zimbabwe have cost over USD one billion annually.

In June 2024, Dinson Iron and Steel Company, a subsidiary of China’s Tsingshan Holding
Group, began steel production at the Mvuma Steel Plant. This facility is expected to increase
national steel production, producing 0.6 million tons annually in its first phase and currently
operating at 60% capacity. Zimbabwe aims to become Africa’s largest steel producer, with
this USD 1.5 billion plant projected to create 10,000 new jobs. The Engineering, Iron and
Steel Association of Zimbabwe (EISAZ) estimates that reviving Zimbabwe’s steel industry could
generate USD six billion in exports each year.®

The accelerated production of steel in Zimbabwe, centered on the new Mvuma Steel Plant,
presents a unique opportunity to accelerate the transition toward renewable hydrogen. Globally,
current efforts to decarbonize the steel industry promote carbon capture, utilization, and storage
(CCUS) as a near-term, inferim solution for mitigating emissions from existing processes and
sustaining steel exports. Nevertheless, the high capital expenditure (CAPEX) required to retrofit
steel plants with CCUS technology makes it an unlikely option for the new Mvuma facility.

Still, the long-term goal for the sector should be the production of renewable steel using
renewable hydrogen. Moving to domestically produced renewable hydrogen—rather

than relying on imported natural gas or declining coal reserves—would make the supply
chain inherently more resilient and shield the industry from volatile global fossil fuel market
fluctuations. Achieving this goal after 2030 will require the continued evolution and scaling of
direct reduction technologies, coupled with significant reductions in the CAPEX required to
constfruct new renewable steel projects.®’
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Mining sector

Zimbabwe has a vast mining industry, with large-scale production of gold, Platinum Group
Metals (PGMs), diamonds, nickel, chrome, coal, lithium, and black granite.®® The mining sector
contributes 12% of the country’s GDP and accounts for 60% of total exports. In recent years,
however, production across the sector has been significantly affected by recurrent power
outages. Even minor grid outages can lead to hours of production and processing delays,
reducing financial returns.

In 2024, ferrochrome production was most affected by power outages, but with increasing
global lithium demand and a 224% increase in the country’s lithium output, large mines
connected to the national grid now require enhanced power security.®” Currently, Zimbabwe’s
largest mine, Delta Gold Zimbabwe, supplements grid electricity with a 12-MW diesel generator
to ensure continuity of supply.”

One potential near-term application for renewable hydrogen in the mining sector is providing
24/7 energy supply for mining operations. Currently, mining and manufacturing companies
exporting to European markets are reviewing their carbon footprint and developing their own
solar power plants in an effort to decrease carbon emissions. As previously mentioned, the
Chamber of Mines is engaged in ongoing discussions with Solarcentury to diversify power
supply to mining operations across the country. Additionally, HDF Energy’s proposed hydrogen
project in the Manicaland Province was planned to supply electricity from stored hydrogen to
the national grid until its cancellation in October 2025.

In the long term, non-stationary uses in mining represent a key future demand sector for
clean hydrogen. For example, hydrogen-based solutions could power conveyor belts for ore
fransportation or catenaries for electric mining vehicles. In 2021, Anglo American and ENGIE
began testing a prototype mining haul truck in South Africa, supported by 35 MW of on-
site clean hydrogen production. However, the widespread use of clean hydrogen in mining
activities is unlikely before 2030 due to limited infrastructure and technological maturity.”!
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First movers: Sable Chemicals and Hydrogéne

de la France Renewstable

Sable Chemicals

Sable Chemicals, located in Kwekwe, is Zimbabwe’s sole manufacturer of ammonium nitrate
(AN) fertilizer and has been operational since the mid-1960s. The facility has a unique history,
having commissioned its own pioneering alkaline water electrolysis plant in 1972 to produce
carbon-free ammonia on-site”>—a process that significantly reduced the country’s import
quota. However, this initial electrolysis plant was decommissioned in 2015 due to escalating
electricity prices and a severe shortage of renewable power supply, exacerbated by drought
conditions that affected hydroelectric generation from the Kariba Dam.” Following this, the
company relied on imported fossil-based ammonia from South Africa.”

Sable Chemicals, located in Kwekwe, is Zimbabwe’s

sole manufacturer of ammonium nitrate fertilizer.

It commissioned its own pioneering alkaline water
electrolysis plant in 1972 to produce carbon-free ammonia.

In the immediate term, the company is focused on restoring capacity to meet urgent domestic
demand. To achieve this, in 2021 Sable secured a USD 11 million investment from the African
Export-Import Bank (Afreximbank) to retool its remaining infrastructure, aiming to improve
efficiency and increase AN production to 200,000 tons by late 2023. Despite this short-term

reliance on imported fossil-based ammonia, Sable is actively pursuing a return fo its renewable

hydrogen roots as part of Zimbabwe'’s national decarbonization strategy, following a dual
strategy of future domestic production and regional green ammonia imports.
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The proposed renewable ammonia project at the Sable Chemicals site (see Figure 7) will be
developed by the government’s Climate Change Management Department with support from
the Green Climate Fund.”® A planned 400 MW solar park, developed by Sable Chemicals and
Sable’s sister company, Katanga Solar Energy, will power the electrolyzer.”® The Zimbabwe
Energy Regulatory Authority (ZERA) has already issued a power generation license for the
construction of a 50 MW first-phase solar park. This solar park aims to meet industrial energy
needs and improve associated electrical infrastructure in Kwekwe.””

This plant presents a strong opportunity for renewable ammonia production due to its
existing infrastructure, which includes an air separation unit for nitrogen supply and an
ammonia synthesis loop for the Haber—Bosch process.” Figure 7 illustrates the current and
planned infrastructure at the Sable Chemicals Site, which currently produces fossil-based
ammonium nitrate.

To ensure a stable long-term supply of clean
feedstock, Sable Chemicals has signed a nonbinding
offtake agreement with the Daures Green Hydrogen
Consortium in Namibia to import up to

of renewable ammonia.

To ensure a stable long-term supply of clean feedstock, Sable Chemicals has signed a non-
binding offtake agreement with the Daures Green Hydrogen Consortium in Namibia to import
up to 40,000 tons of renewable ammonia. This demonstrates a key commitment to securing
clean feedstock from across the region, while balancing the risks associated with developing its
own large-scale renewable power infrastructure.
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Figure 7: Existing and planned infrastructure at Sable Chemicals
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Hydrogéne de la France (HDF) Energy — MiddleSabi
Renewstable

The development of the Middle Sabi Renewstable® project, intended fo be Zimbabwe’s

first high-powered green hydrogen facility, began with the signing of a Memorandum of
Understanding (MoU) between Hydrogéne de France (HDF) Energy and the Zimbabwe
Electricity Transmission and Distribution Company (ZETDC) in March 2023.” The project was
planned for the Chipangayi Renewable Energy Technology Park (RETPark).

The core of the project (see Figure 8) would have utilized HDF’s Renewstable® technology,
which integrates photovoltaic (PV) solar with an on-site electrolyzer and hydrogen fuel cells
to deliver firm, dispatchable, 24/7 green electricity.®° The expected 178 GWh of annual

production would cover an estimated 6.25% of Zimbabwe's energy deficit and expand energy

access fo an additional 220,000 inhabitants.®'828% The project was strategically located
fo create jobs and contribute to GDP growth in Manicaland Province, one of Zimbabwe’s
poorest provinces.®

While HDF Energy had initially expected to reach financial close and commence construction

in 2024/2025, there was no public announcement confirming that this critical milestone had
been achieved. The project was ultimately terminated when, in October 2025, HDF withdrew
from its engagements in Zimbabwe due to fundamental project bankability issues.

The primary constraint remains the country’s significant macroeconomic instability. Market

challenges, such as unstable fiscal policy and foreign exchange rationing, have led to periods

of recession and hyperinfiation, severely limiting Zimbabwe’s overall economic growth.
Additionally, the country’s high national debt and external debt arrears reduce its access

fo capital from strategic stakeholders, such as development finance institutions, thereby
increasing its country risk premium. These persistent challenges constrain private sector
investment, directly slowing the adoption of renewable hydrogen projects. To unlock private
investment, Zimbabwe must leverage its comparative advantages to seize existing and future
opportunities, despite limited fiscal space and weak foreign investment inflows.

H2Global Foundation

To unlock private investment, Zimbabwe must leverage
its comparative advantages to seize existing and future
opportunities, despite limited fiscal space and weak
foreign investment inflows.

Figure 8: Planned infrastructure for HDF MiddleSabi Renewstable
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Front runners on the continent: Lessons for
Zimbabwe from South Africa

Both South Africa and Zimbabwe rely heavily on coal for domestic electricity generation,
accounting for 79% and 31% of their power supply respectively. South Africa has emerged
as one of Africa’s leading countries in renewable hydrogen development, offering valuable
insights for Zimbabwe’s energy transition.

South Africa has substantial renewable energy potential and sufficient water resources to
support electrolysis (see Table 9). As discussed earlier, it also benefits from strong domestic
anchor demand across the fertilizer, crude steel, and mining sectors, creating robust
opportunities for local hydrogen use and value creation. Moreover, its access to the sea, and
existing ferminals for methanol and ammonia, positions South Africa fo become a significant
exporter of renewable hydrogen.

As a coal-producing front runner in hydrogen development, South Africa’s commitment

to establishing a clean hydrogen economy presents a potential pathway for Zimbabwe.
Developing a well-designed national hydrogen strategy is crucial, as it anchors the transition
away from coal and demonstrates national commitment to fostering a hydrogen economy.
South Africa’s Department of Science and Innovation (DSI) published the Hydrogen Society
Roadmap for South Africa, which sets out specific targets over a two-decade period (2021—
2040). Its 2025—2030 targets include deploying 10 GW of electrolysis capacity in the
Northern Cape region, focused primarily on the transport and power sectors.8®

Beyond this dedicated roadmap, South Africa has leveraged existing industrial and climate
policies, such as the Green Transport Strategy for South Africa, the Integrated Resource Plan,
and the 2030 National Development Plan, to support its hydrogen ambitions.8 By similarly
aligning and drawing on existing Zimbabwean policy frameworks, such as Vision 2030, the
National Renewable Energy Policy (NREP), and the Zimbabwe Economic Update, Zimbabwe
can establish a coherent national commitment to clean hydrogen. Such policy alignment is
critical for encouraging investment and securing industry buy-in for the transition.
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Furthermore, strong support for both announced and planned clean hydrogen projects has
been central to South Africa’s emergence as a front-runner. This momentum is reinforced

by effective public—private partnerships. For instance, the DSI, in collaboration with private
sector companies (Anglo American, Bambili Energy, Sonnedix, and ENGIE), is actively exploring
opportunities to transform the broader region around Johannesburg, Mogalakwena, and
Durban into a “Hydrogen Valley.”

A critical challenge for Zimbabwe is attracting private investment and fostering public—private
partnerships to fund the infrastructure required for clean hydrogen production. In South
Africa, major private sector players, such as the chemicals giant Sasol and steel producer
ArcelorMittal, are actively involved. In 2024, Sasol secured its first power allocation under a
Power Procurement Plan for the Msenge Emoyeni Wind Farm in the Eastern Cape, as part of
its broader strategy to ensure power supply for its planned renewable hydrogen projects. The
company has secured 757 MW of power through Power Purchase Agreements (PPAs) and
aims to procure 1,200 MW by 2030.8”

A critical challenge for Zimbabwe is attracting
private investment and fostering public—private
partnerships to fund the infrastructure required
for clean hydrogen production.

The role of PPAs in Zimbabwe should not be underestimated in attracting and mobilizing
private sector investment. PPAs provide long-term revenue guarantees for investors by
securing the sale of renewable energy at a fixed price, thereby de-risking projects and
enhancing their overall bankability. They also serve as the primary mechanism for integrating
Independent Power Producers (IPPs) into the national grid—an essential objective for the
Zimbabwe’s energy sector under the country’s Vision 2030.
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H20 and RE potential

Table 10: Country clustering dimension results for South Africa

Rating Dimensions Results

PV: 18,632 km?
Wind: 4,622 km?
Hydropower: 21 GW
Geothermal: 0 GW

National hydrogen commitment

Published hydrogen strategy
11 projects

(1 operational, 1 under construction, 5 in
feasibility study phase, 4 in concept phase)

Domestic anchor demand

Fertilizer production: 168,000 t/a
Crude steel production: 8,100,000 t/a
Mineral production: 67,164,390 t/a

Country risk

Low risk classification: 4/7

Export infrastructure

No liquefied natural gas (LNG) terminal,
1 ammonia terminal, 4 methanol terminals

Legend

High rating Medium rating

@ Low rating
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Transparent and stable PPAs further incentivize Development Finance Institutions (DFls) to
support early-stage projects. Ultimately, mobilizing investment in the critical infrastructure
needed to scale up the hydrogen economy will depend on both strategic partnerships and the
establishment of frameworks that effectively de-risk Zimbabwe’s investment landscape.

Zimbabwe can also leverage existing regional partnerships in Southern Africa to accelerate
hydrogen development both domestically and across the wider region. The Southern African
Development Community (SADC) provides an example of a regional partnership that promotes
industrialization. One of SADC'’s core priorities is the creation of regional value chains and
increased participation in global markets. Its focus on industrialization aims to facilitate major
economic and technological transformation at both national and regional scales. The Regional
Indicative Strategic Development Plan (RISDP) further highlights the importance of sustainably
developing green and blue economies, which have the potential to generate revenue and
create jobs across the region.88

Zimbabwe can also leverage existing regional partnerships
in Southern Africa to accelerate hydrogen development
both domestically and across the wider region.

SADC comprises 16 member states. Six of these are identified in the H2Global Foundation’s
country clustering analysis: two front runners (South Africa and Namibia), three momentum
builders (Angola, Mozambique, and Zimbabwe), and one strong foundation country
(Tanzania). By building upon the RISDP, countries with renewable hydrogen production
potential can collaborate to mobilize a regional hydrogen economy, thereby strengthening both
local and regional value chains.
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Additionally, for the transition away from coal, Zimbabwe can consider leveraging the
emergence of Just Energy Transition Partnerships (JETPs). These partnerships provide
developing countries with financial and technical support to decarbonize and phase out
coal from their electricity sectors. South Africa’s Just Energy Transition Partnership (JET-P),
backed by USD 8.5 billion in funding, specifically aims to support its coal phase-out.?? As
part of this JET-P, the German development bank KfW signed a EUR 23 million contract with
South Africa’s state-owned Industrial Development Corporation to finance reference projects
for the large-scale production of renewable hydrogen and its derivatives.”®

The subsequent JET-Investment Plan outlines how to support coal-dependent regions,
coal mine workers, women, and youth. The JET-IP will be implemented in two phases
that address specific investment priorities. Phase 1focuses on demonstration projects in
communities where mines are scheduled to close, including workforce re-skilling, mobility
schemes, and related social infrastructure. Phase 2 will involve major infrastructure efforts
related to coal power plant closure, decommissioning, and repurposing, as well as large-
scale support schemes for indirect workers—often women and youth. Phase 2 will also
target the development of small, medium, and microenterprises (SMMEs), as well as
increasing stakeholder engagement to evaluate how different interventions impact a just
fransition. For the Mpumalanga region, the JET-IP dedicated ZAR 60.4 million to nine
investment priorities, including the repurposing of coal plants, the reallocation of coal mining
land, and capacity-building initiatives for local communities.

Following South Africa’s lead in launching the first JETP in 2021, countries such as Indonesia,
Vietnam, and Senegal have since developed their own partnerships with international
partner groups.”

To establish itself as a continental leader in clean hydrogen production, Zimbabwe must
address existing policy gaps and significantly strengthen collaboration between the public
and private sectors, demonstrating substantial commitment to developing the sector.

World Bank — Managing Mine Closure: A Just Transition for All Framework”

The narrow economic base of coal mining regions requires careful mitigation of coal
mine closure impacts where mono-industry coal fowns and regions face multiple
impacts such as loss of employment and other dependent sectors.

The World Bank’s framework for achieving a Just Transition for All in coal mine closure
is built around three mutually reinforcing pillars. First, policies and strategy development
ensure clear direction, adequate budgets, and strong coordination across government
agencies. Second, people and communities are supported through temporary income
assistance, active labor market programs, and community-focused measures to reduce
social and economic shocks. Third, land and environmental remediation addresses
physical closure, reclamation, and long-term monitoring. Across all pillars, early
planning, continuous stakeholder engagement, and comprehensive social protection
are essential for minimizing disruption and fostering equitable outcomes.
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Recommendations

Coal remains a crucial element of Zimbabwe’s energy system. It currently accounts for 23% of
the country’s energy supply, making it the third most important source after biofuels and waste
(46%) and oil (24%). In electricity generation, coal-fired power plants contribute 31%, while
hydroelectric power from the aging Kariba Dam covers 68%.

In the context of the global transition toward greenhouse gas-neutral energy supply, Zimbabwe
must carefully consider the long-term implications of its continued reliance on coal. A key
aspect is the changing landscape of international finance: capital is increasingly flowing into
clean energy investments, while support for fossil fuel-based power generation is diminishing.
As a result, Zimbabwe may face growing challenges in securing financing for the refurbishment
of existing coal-fired power plants or the development of new ones. Yet, it is important to
recognize that both current and historical greenhouse gas emissions from Zimbabwe’s coal
sector are negligible in global comparison. The country’s foremost priorities remain increasing
electricity access, advancing socioeconomic development, and improving the quality of life for
its citizens.

While coal provides a stable and secure energy supply, an ill-designed phase-down could pose
serious risks to Zimbabwe's future socioeconomic progress. Therefore, any transition away from
coal should be meticulously planned as part of a just transition—one that supports inclusive
development, energy security, and social equity.

The report presents viable pathways for transitioning Zimbabwe's coal industry. A key enabling
element in these pathways is the production of clean hydrogen, either through coal gasification
coupled with carbon capture, utilization, and storage (CCUS) or through renewable energy-
based electrolysis. To stimulate the development of clean hydrogen projects in Zimbabwe
following a just transition approach, the following recommendations are proposed for
policymakers.
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4

Policy and strategy

Establish a national hydrogen strategy

Develop a comprehensive hydrogen strategy by the mid-
2030s to provide clarity and direction for stakeholders,
project developers, and investors. The strategy should
outline national goals, key use cases, regulatory
frameworks, and infrastructure priorities for clean
hydrogen.

Establish a national strategy for the transition
away from coal

Develop a comprehensive national strategy fo guide the
fransition from coal toward increased renewable energy
integration in the energy mix. This policy should provide
a roadmap from the mid- 2030s to 2050 and solidify
the country’s commitment to cleaner energy sources to
improve energy access and support the broader energy
fransition.
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Align the political agenda with global net-zero
ambitions

In the absence of a dedicated clean hydrogen strategy,
hydrogen should be integrated into new and updated
climate and energy policies, such as the Nationally
Determined Contribution (NDC). This alignment will
improve Zimbabwe’s appeal to international investors
in renewable energy and clean hydrogen by explicitly
supporting the global shiff toward net-zero emissions.
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4

Project development and investment

Support early-stage clean
hydrogen projects

Continue targeted support
for initial clean hydrogen
projects to build technical and
institutional experience and
reduce project risk.

Strengthen local demand
and offtake opportunities

Enhance domestic offtake
potential by fostering
partnerships and incentives in
key sectors such as fertilizers,
steel manufacturing, and
mining, which offer high
potential for clean hydrogen
applications.

Mobilize existing private
sector players

The Government of Zimbabwe,
along with early-stage
hydrogen project developers,
can engage existing private
sector stakeholders in the
domestic energy sector,

such as Anglo American,
TotalEnergies, and RioZim.
Globally, companies in
hydrocarbon and related
industries have leveraged
synergies between renewable
hydrogen and their core
business. Involving such private
sector players can help develop
the hydrogen value chain.
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Create a stable and
investor-friendly
environment

The Government of Zimbabwe
should publish clear regulatory
and legal frameworks for
clean hydrogen production,
covering key aspects such as
environmental regulations,
safety standards, transportation
rules, and land-use planning.
This will help promote policy
consistency, transparency,

and macroeconomic stability,
lowering perceived investment
risks and atfracting long-term
foreign capital into clean
energy and hydrogen-related
sectors.

Mobilize financial
instruments and de-risking
mechanisms

Develop tailored financial tools
and risk-sharing mechanisms in
collaboration with international
public and private partners to
improve project bankability

and accelerate market entry for
clean hydrogen.
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Infrastructure and workforce

Upgrade and repurpose electricity grid
infrastructure

The Government of Zimbabwe should invest in
expanding renewable energy capacity and modernizing
the national electricity grid in line with the 2030 National
Renewable Energy Policy (NREP) target. Opportunities

in other sectors with high energy demand also create
space for private and public sector engagement in the
development of renewable energy technologies.

Invest in skills development and
workforce training

Implement targeted capacity-building programs

to prepare the local workforce for employment
opportunities across the clean hydrogen value chain,
ensuring that the energy transition delivers tangible
social and economic benefits.
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Regional cooperation

Mobilize existing regional cooperation

Leverage existing partnerships in Southern Africa, such
as those within the Southern African Development
Community (SADC), to enhance local value chains

and promote industrialization. Strengthening these
collaborations will help promote intraregional trade and
development, foster sustainable local growth, and enable
parficipation in emerging global industries.
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