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BACKGROUND & PROBLEM STATEMENT

Global Energy Transition

Hydrogen 1s a key enabler of the global energy transition,
supporting the decarbonization of hard-to-abate sectors,
including:

v’ Heavy Industry
v" Transport

v Chemical Manufacturing

v" Long-Duration Energy Storage

Global Hydrogen Outlook

Less than 1% of global hydrogen production 1s generated through low-emission pathways,
green hydrogen technologies highlighting the urgent need to accelerate the deployment of
sustainable



Kenya's Context

Strengths

KENYA'S RENEWABLE ENERGY RESOURCES

Powering Green Hydrogen for a Sustainable Future
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KENYA IS UNIQUELY POSITIONED TO BECOME A REGIONAL LEADER
IN GREEN HYDROGEN PRODUCTION AND EXPORT IN AFRICA.

Sources: |[EA (2024) | EPRA | KNBS | Ministry of Energy i
and Petroleum, Kenya

Figure 1. Kenya's Renewable Energy Resources and
Strategic Locations for Green Hydrogen Production (Sources:
EPRA. KNBS I[EA. Ministrv of Enerov

Current Challenges

v' Limited spatial planning
hydrogen production facilities

v

v

for green

High production costs and limited
techno-economic assessments

Limited evaluation of emerging
hydrogen production technologies

Lack of integrated decision-support
tools for investment and policy
development



- (@ RESEARCH AIM -

To evaluate the geospatial and techno-economic feasibility
of osmotic membrane systems for sustainable
green hydrogen production in Kenya.
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ASSESSMENT EVALUATION ANALYSIS RECOMMENDATIONS
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for green. hydrggen suitability of renewable performance and applicability assessment to determine recommendations to support
produtftlon dsing A energy resources (geothermal, of osmotic membrane the economic viability of investment, policy formulation,
Geograptiicifortation wind, solar, and hydropower) systems for sustainable green hydrogen production and large-scale deployment of
Systems (GIS). for hydrogen production. hydrogen production. pathways. green hydrogen technologies
in Kenya.
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RESEARCH METHODOLOGY

An integrated approach combining geospatial analysis,
technology evaluation, and economic assessment
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Identify knowledge
gaps, best practices,
and research needs.

@

An integrated GIS-based decision-support framework for
identifying economically viable and sustainable green

EXPECTED hydrogen production sites in Kenya.
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Identify optimal locations for sustainable green

Integrated GIS Decision Support Framework hydrogen production using spatial suitability

Renewable Energy Resource Database

Osmotic Membrane Feasibility Report

Techno-Economic Decision Model

Policy & Investment Roadmap

analysis.

Comprehensive assessment of solar, wind,
geothermal, and hydropower resources across
Kenya.

Technical performance evaluation and
operational suitability for hydrogen production.

Cost, efficiency, and investment analysis
supporting commercialization decisions.

Evidence-based recommendations for
government, investors, and industry
stakeholders.



Expected Impact

v Optimal hydrogen production site
selection

v Improved investment confidence

v Sustainable utilization of renewable
resources

v Reduced production cost through
optimized system design

v Supports Kenya's Green Hydrogen
Strategy and Net-Zero goal



MY CONTRIBUTIONS R

Conducting pioneering PhD research

on the geospatial and techno-economic ®------------ S
assessment of osmotic membrane
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CTCN, GIZ, and international RESEARCH & TECHNICAL
research institutions to advance INNOVATION INNOVATION
Kenya's green hydrogen COLLABORATION
ecosystem. ADVANCING

Strengthened expertise through
UK Water-to-Water (W2W)
hydrogen systems training,

Contributing to Kenya's
hydrogen ecosystem through

REEN HYDROGEN
IN KENYA
the MITI Interministerial

Technical Working Group and i r—_ ‘ INTERNATIONAL emphasizing knowledge
participation in national green ENGAGEMENT TRAINING transfer and Gender Equality

hydrogen initiatives. @ and Social Inclusion (GESI).
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SUSTAINABLE | LOW CARBON : ECONOMIC | INCLUSIVE

ISy PRSI DA SO SISO e Rt T § s By S e Sl SRS P U RSB SRS






CONCLUSION

1 Kenya's abundant renewable energy resources provide a strong foundation for green hydrogen
development.

U This research integrates GIS, osmotic membrane assessment, and techno-economic analysis
to support sustainable hydrogen production and informed decision-making.

1 Collaboration with KIER, KRICT, KIST, CTCN, and Kenyan institutions can accelerate
research, innovation, and deployment of green hydrogen technologies.



Together, through research, innovation, and international collaboration, we can advance
sustainable green hydrogen solutions for Kenya and beyond.

THANK YOU
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