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H.E. Dr. Rania Al-Mashat

Minister of Planning, Economic
Development and International Cooperation

Egypt's development journey is grounded in a clear vision: to build a future-ready, competitive,
and inclusive economy, one that creates jobs, empowers the private sector, and places
economic development at the heart of its growth model.

As we advance this agenda, clean technologies offer a unique intersection between climate
action and economic opportunity.

This 2025 “CleanTech & Energy Report in Egypt” captures a pivotal moment for the country.

Firstly, clean and climate technologies are rapidly transforming the global economy. They are
no longer a specialized sector, but a core driver of productivity, resilience, and job creation. By
2030, global investment in clean energy is expected to more than triple compared to 2024. For
Egypt, this represents not only a climate imperative, but a pathway to stimulate innovation,
attract private capital, and expand decent employment opportunities, especially for our youth.

Secondly, our green transition is integral to our broader structural reformn agenda and reflects a
commitment to private sector-led growth. Over the past four years, Egypt has mobilized about
$4 billion in concessional development financing through international partnerships, with a
focus on crowding in private investment in clean energy projects, positioning Egypt as a
regional leader in sustainable industry, while enhancing energy security and macroeconomic
stability..However, infrastructure alone is not enough.

Hence thirdly, a thriving cleantech ecosystem depends on innovation and entrepreneurship.
Recognizing this, Egypt established the Ministerial Group for Entrepreneurship, which | am
proud to chair, bringing together ministries, public entities, and ecosystem actors to develop
an ecosystem where innovative enterprises, such as startups operating in cleantech, can thrive,
thereby contributing to sustainable, knowledge-based economic growth and generating
decent jobs.
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In line with this, the Ministerial Group for Entrepreneurship is currently finalizing the “Egypt
Startup Charter”, providing a clear policy roadmap that enhances investor confidence by
detailing specific incentives, legal frameworks, and streamlined processes for startups
operating in Egypt and their investors.

Our focus on empowering innovative entrepreneurs is timely, as the need for sustainable,
creative solutions has never been greater. Climate-tech startups now represent 32% of all
venture capital funding in Africa, with Egypt consistently among the continent'’s top three
destinations for startup investment.

In fact, international initiatives such as the ClimaTech Run—organized by the ministry in
collaboration with more than 15 regional and international development partners, tech giants,
and civil society organizations, and held for three consecutive years at COP —alongside
national efforts like The National Initiative for Green Smart Projects (NIGSP), are helping to
build a pipeline of investable ideas, scaling impact globally and localizing climate technologies.

The opportunities in Egypt come from both; our people i.e. the creatives, the innovators, the
entrepreneurs, and our abundant natural assets.

With more than 4,000 hours of sunshine annually and high wind potential along the Red Sea
and Gulf of Suez, Egypt is uniquely positioned to lead in clean power generation. For example,
projects like the Benban Solar Park exemplify how public-private partnerships can scale
impact. With $2 billion in investment, Benban delivers 1,465 MW of clean energy, creates 10,000
jobs, and cuts emissions by 2 million tons per year. Similarly, the green hydrogen facility in Ain
Sokhna is a step toward positioning Egypt as a hub for new energy solutions.

As we look ahead, our targets are ambitious: to raise the share of renewable energy in
electricity generation to 42% by 2030, and about 60% by 2040, however, achieving this will
require sustained public-private collaboration, innovative financing instruments, and
continued engagement with Egypt's entrepreneurial talent and our international development
partners.

By combining the strength of our human capital with our renewable energy potential and
policy ambition, we are creating a dynamic ecosystem where clean technologies can thrive.
Moreover, as we mobilize public-private partnerships and innovative financing mechanismes,
we remain committed to delivering meaningful economic outcomes: more jobs, more




Executive
Summary

Egypt is approaching a decisive turning point. The global cleantech sector—encomypassing
renewable energy, smart water solutions, energy efficiency, and climate-resilient innovation—is
now one of the most competitive and strategically funded industries worldwide. In 2024 alone,
infrastructure finance in the Middle East and Africa (MEA) reached USD 152.3 billion, with clean
energy investments making up over USD 21.5 billion of that total (I3Global, 2025). Countries
across the region are scaling up their cleantech ecosystems through targeted regulation,
capital mobilization, and innovation hubs. Egypt must act swiftly to remain relevant—and to
lead.

Domestically, climate vulnerabilities, industrial energy inefficiencies, and deepening water
stress are intersecting with macroeconomic and employment challenges. And yet, Egypt
possesses extraordinary cleantech potential: a robust STEM talent pipeline, one of the region’s
largest renewable energy endowments, a nascent but high-potential startup ecosystem, and
geopolitical positioning that connects Africa, Europe, and the Gulf.

This report—produced through a strategic collaboration between Entlag and MoPEDIC—offers
the first full-sector mapping and diagnostic of Egypt’s cleantech ecosystem from a policy,
regulatory, and market perspective. It draws on roundtables, benchmarking, and international
evidence to assess the status quo and chart a course for Egypt’s cleantech transition.

About This Report

This report is one of a series of 30 sectoral diagnostics undertaken jointly by Entlag and the
Ministry of Planning, Economic Development, and International Cooperation. It focuses on two
strategic cleantech domains:

WaterTech EnergyTech
including renewables, smart including greywater reuse,
grid solutions, energy desalination, and digital
storage, and hydrogen. water management.
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The methodology integrates:

e High-level roundtable consultations with government, private sector, and ecosystem actors.
e Extensive secondary data analysis from sources such as the |[EA, AVCA, 1JGlobal,

MAGNITT, and BCG.

e Ongoing primary data collection via interviews, surveys, and fieldwork, to be featured in the
next phase of this initiative.

Summary of Key Findings

Five cross-cutting themes emerged from the research:

1. Regulatory fragmentation limits startup growth. Egypt lacks a unified legal framework for
cleantech ventures. Licensing bottlenecks, delayed industrial registration, and inconsistent net
metering policies create systemic hurdles to entry and scale-up. Benchmarking against Saudi
Arabia, Morocco, and India shows Egypt underperforms on startup-specific regulation,
procurement incentives, and R&D pipelines (IEA, 2024; MAGNITT, 2025).

2. Climate-aligned finance is limited and inequitable. Egypt remains underrepresented in
regional green finance flows. In 2024, less than 17% of Africa’s VC funding went to climate
ventures, and only 24% supported women-led or gender-diverse startups (AVCA, 2025). This
reflects missed economic opportunities, as international evidence confirms higher ROl from
women-founded cleantech startups (BCG, 2018).

3. Infrastructure deficits undermine scale. Entrepreneurs face barriers in accessing testing
labs, grid integration, and industrial zones tailored for EnergyTech and WaterTech. Globally,
incubators like India’s Clean Energy Centre and the EU’s InnoEnergy Highway® have
accelerated startup readiness through public investment in shared infrastructure (IEA, 2024).

4. Consumer and public sector uptake remains low. Adoption of cleantech technologies is
hindered by a lack of awareness, behavioral resistance, and limited public procurement
incentives. Without national demonstration programs and mass-market education, adoption
will remain niche and elite-driven.

5. Egypt has a comparative advantage—but needs to activate it. The country has an
exceptional technical labor force, growing policy infrastructure, and export positioning.
However, without integrated reforms across regulation, capital, infrastructure, and talent,
Egypt will continue to lag behind smaller yet more agile ecosystems like Kenya, Rwanda, and
Tunisia (AVCA, 2025).
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. A Call to Action: What's at Stake—and What's Possible

Egypt's cleantech transformation is both an environmental and economic imperative. A
thriving cleantech ecosystem could generate green jobs, expand climate resilience, support
energy sovereignty, and elevate Egypt's role as a regional innovation hub. But the window for
leadership is closing.

The country must now:

@ Enact startup-specific legislation for cleantech ventures.

@ Launch targeted incentive schemes for energy and water innovation.

@ Build public-sector demand for new technologies through procurement reform.

@ Channel capital to gender-diverse, early-stage innovators.

@ Benchmark national policies against leading international models—and adapt creatively.

This report provides not just a snapshot, but a blueprint for action. With coordinated leadership
from MoPEDIC, the Ministerial Group for Entrepreneurship, private investors, and development
partners, EQypt can pivot from policy ambition to green industrial transformation—before the
next wave of global cleantech leadership leaves the country behind.



Introduction
Between Climate Imperatives &
Economic Opportunity
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This section sets the stage for understanding Egypt's green transition as both an urgent
challenge and a strategic opportunity. It positions Egypt within global and regional contexts,
emphasizing its geographic and industrial strengths while warning against the risks of
inaction. The report is framed not just as a diagnostic, but as a policy-shaping tool for scaling
cleantech and aligning with sustainable development goals. A multi-tiered analytical
framework is introduced, blending global lessons with local realities. Key themes include
localizing green transitions, mobilizing finance, and integrating environmental goals with
inclusive growth. The section ends by outlining the report's structure and roadmap.




‘ Introduction

Egypt’s Escalating Climate Vulnerability:
A Looming Multi-Sectoral Crisis

Egypt is one of the world’s most climate-vulnerable economies, facing a convergence of
environmental shocks that threaten its water security, food systems, public health, and
industrial productivity. These risks are no longer theoretical—they are material, measurable,
and intensifying.

Figure 1: Water stress is now a structural condition: This Bar Chart illustrates Egypt’s
worsening water scarcity, with per capita renewable freshwater availability now falling below
500 cubic meters per year—well under the international water poverty threshold of 1,000 cubic
meters. This represents a structural and escalating condition, driven by rapid population
growth, outdated irrigation methods, and growing volatility in Nile River flows. As the Nile
supplies nearly 85% of Egypt’s freshwater, any climate-induced disruption will have far-
reaching consequences for agriculture, potable water, and industrial productivity. The graph
underscores Egypt's urgent need for integrated water resource management, Nile Basin
cooperation, and efficiency reforms to avert a national water crisis.
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Water Stress in Egypt: Decline in Per Capita Freshwater
Availability
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Source: Ministry of Environment (2023); CAPMAS; FAO AQUASTAT; UN Water

The figures above illustrate more than a numerical threshold—they mark a tipping point in
Egypt's environmental resilience. Egypt's descent below the water poverty threshold reflects
not only a natural resource constraint but a systemic policy and infrastructure deficit in climate
resilience. With just 480 cubic meters of renewable water available per capita—less than half
the global threshold for water stress—Egypt is entering a chronic state of hydrological
vulnerability. This has cascading implications across critical sectors: agriculture, which
consumes over 80% of freshwater withdrawals, remains dominated by flood irrigation; energy,
particularly hydropower and water-intensive cooling systems, faces compounding operational
risks; and the cleantech sector confronts severe constraints in scaling water-efficient
technologies due to fragmented policy incentives and limited R&D funding.

The CleanTech Report further identifies water-tech innovation—such as precision irrigation,
solar desalination, and wastewater reuse—as underutilized pathways for addressing the crisis.
Accelerating the deployment of localized water innovation hubs, tightening regulatory
oversight on industrial water use, and expanding transboundary water diplomacy under the
Nile Basin Initiative must become national priorities. Without decisive investment and reform,
Egypt's water stress threatens to become an anchor dragging down its broader sustainable
development ambitions.

1"
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Figure 2: Nile Delta at Risk: Impact of sea level rise on arable land: This visual highlights the
acute vulnerability of Egypt’s Nile Delta to rising sea levels and soil salinization. Supporting over
40% of the country’s population and producing one-third of its food, the Delta is among the
most threatened low-elevation coastal zones globally. If sea levels rise by just 0.5 meters, Egypt
could lose up to 19% of its arable land—posing major risks to food security, rural livelihoods, and
internal displacement.

Nile Delta at Risk: Impact of Sea Level Rise on Arable Land
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Source: Ministry of Environment (2023); Egypt Climate Risk Profile; National Adaptation Plant

Compounding this threat is Egypt’s reliance on the Nile, which accounts for nearly 85% of the
country’s freshwater reserves. Climate-driven disruption to the Nile Basin would therefore have
cascading effects across agriculture, drinking water, and industry. The infographic underscores
the urgent need for adaptive coastal planning, soil preservation strategies, and investment in
protective infrastructure.

The Nile Delta, already experiencing saline intrusion and land subsidence, stands at the
frontline of Egypt's climate emergency. Given that this region supports over 40% of the
population and generates one-third of national food output, such losses would fundamentally
destabilize Egypt’'s food security architecture. From a cleantech perspective, the implications
are twofold. First, there is an urgent need to deploy climate-smart agriculture—including
saline-resistant crops, regenerative farming techniques, and water-efficient irrigation
technologies. Second, the country must accelerate green infrastructure investments, such as
coastal buffers, early-warning systems, and land reclamation using sustainable materials.

Yet the CleanTech Report identifies persistent barriers: siloed planning between environment
and agriculture ministries, limited financing for adaptation innovation, and minimal
integration of agritech startups into national resilience strategies. Bridging these gaps requires
a systems approach—Ilinking local cleantech ecosystems, public finance instruments, and
international climate funds to shield the Delta and secure Egypt’s agricultural future.

12
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Figure 3: Egypt's Average annual temperature by decade:

This line chart illustrates the steady rise in Egypt's average annual temperature over the past six
decades, with a 1.5°C increase from the 1960s to the 2020s (projected). This trend signals
Egypt's escalating vulnerability to heat-related climate stress, affecting not only labor-intensive
sectors like construction and agriculture—where productivity and occupational safety are
increasingly at risk—but also temperature-sensitive industries such as outdoor tourism.

Egypt’s Average Annual Temperature by Decade
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Source: World Bank Climate Change Knowledge Portal; Egypt Climate Fact Sheet (WB & UNDP); IEA (2024)

The projected figure for the 2020s is marked with an asterisk to reflect extrapolation based on
observed trends. As heatwaves become more frequent and severe, these impacts are expected
to compound, with broader consequences for economic resilience, public health, and service-
based sectors reliant on favorable climatic conditions.

The productivity of outdoor and low-skill labor—uvital to sectors such as agriculture,
construction, and logistics—is already being compromised by extended heat exposure, with
direct implications for wages, worker safety, and service delivery. In parallel, Egypt's tourism
economy faces seasonal volatility, as rising temperatures narrow the windows for peak outdoor
travel.

The cleantech sector must respond with innovations that enable thermal resilience: passive
cooling technologies in buildings, solar-reflective materials, climate-adaptive urban planning,
and digital systems for worker health monitoring. However, the CleanTech Report identifies key
gaps, including the lack of a national heat resilience strategy, limited funding for workplace
innovation, and weak integration of climate data into urban and industrial design codes.
Addressing these blind spots will be crucial to protect Egypt's human capital and sustain
economic output in a warming world.

13
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Figure 4: Urban air pollution ranks among the highest in the region. : In Greater Cairo, PM2.5

concentrations routinely exceed WHO guidelines by more than 400%, resulting in over 22,000

premature deaths annually and costing the economy up to USD 2.4 billion in lost productivity
and healthcare (World Bank, 2023).

Urban pollution 400% 2.4 billion USD loss due 22,000+ deaths per year occur
over WHO guidelines to lower productivity and because of air pollution
healthcare costs per year

Source: World Bank (2023); WHO Air Quality Guidelines; Ministry of Environment, Egypt

With particulate matter (PM2.5) levels surpassing WHO guidelines by over 400%, the resulting
22,000+ premature deaths per year translate into a human and economic crisis. The annual
cost—estimated at USD 2.4 billion—reflects not just healthcare strain but lost productivity
across Egypt's most economically vital region. This crisis signals a critical need to accelerate
urban emissions mitigation through renewable energy integration, electrification of transport,
and industrial emissions control, which clean-tech can help support filling the gaps.

Furthermore, The CleanTech Report identifies Cairo as a prime candidate for low-emissions
zones, electric public transport corridors, and green retrofit incentives for high-emitting
buildings. However, cross-sector fragmentation, weak enforcement of environmental
standards, and limited data transparency hinder systemic reform. Bridging these gaps will
require multi-level coordination between municipal governments, energy and transport
regulators, and private sector innovators to drive scalable, city-level climate action. Without
such alignment, air pollution will remain both a health crisis and a persistent drag on Egypt’s
economic resilience.

Figure 5: Climate-induced costs are mounting. : A 2023 report by the Egyptian Ministry of
Environment estimates that climate-related damages will cost the country up to USD 5 billion
annually by 2050 if no mitigation strategy is adopted. In agriculture alone, climate disruptions

could reduce staple crop yields by 20-30%, intensifying food insecurity and import dependency.

5 Billion USD in loss due to 20-30% Crop yield loss:
climate change per year resulting in food security

Source: World Bank (2023); WHO Air Quality Guidelines; Ministry of Environment, Egypt

The cumulative impact of these trends is disproportionately felt by Egypt’'s most vulnerable:
rural communities facing soil degradation and water scarcity, urban low-income groups
affected by heat and pollution, and informal laborers without climate-proof livelihoods. Without
systemic adaptation, climate shocks will amplify inequality, erode GDP growth, and destabilize
fiscal and social resilience.
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Yield reductions of 20-30% in key staple crops threaten to deepen Egypt's food import
dependency and inflation exposure, with direct implications for macroeconomic stability. Yet
these impacts will be most acutely borne by rural populations reliant on smallholder farming,
where resource constraints, outdated practices, and lack of insurance compound exposure.
These risks demand a dual strategy of climate adaptation and risk mitigation, with priority
investments in drought-resistant seed technologies, remote sensing for climate-smart
agriculture, and localized storage and distribution systems to reduce post-harvest losses. The
CleanTech Report further flags the lack of climate finance access for agri-innovation startups
and the absence of long-term adaptation incentives in fiscal planning. To reverse the mounting
economic and social costs, Egypt must embed climate resilience into its national development
model—mainstreaming cleantech into agriculture, budgeting for ecosystem services, and
ensuring that adaptation strategies reach the most vulnerable first.

Green Leadership or Missed Opportunity:
Egypt's Unique Regional Position, Untapped Potential, &
Global Pressures

Despite these risks, Egypt possesses all the foundational assets needed to lead the region in
cleantech innovation—yet systemic bottlenecks have prevented it from capitalizing on this
advantage.

e Abundant renewable energy potential: Egypt’'s technical solar capacity exceeds 60 GW, and
its wind potential along the Gulf of Suez surpasses 30 GW, positioning it among the top three
renewable energy markets in Africa (IEA, 2024).

e A young, STEM-educated population: Egypt graduates over 200,000 engineers and science
professionals per year, a figure unmatched in the Arab world. However, less than 7% of these
graduates enter cleantech or climate-adjacent industries, pointing to a misalignment between
human capital and market demand (UNESCO, 2024).

Figure 6: Mismatch Between STEM Talent and Cleantech Employment in Egypt: This graph
shows that despite graduating 200,000 STEM professionals annually, only 7% enter cleantech—
highlighting the structural disconnect between education outputs and climate economy
needs.

Mismatch Between STEM Talent and Cleantech

Employment in Egypt

] Climate-adjacent industries and Cleantech m Other Engineering practices

Source: UNESCO (2024)
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Figure 6: This graph shows that despite graduating 200,000 STEM professionals annually, only
7% enter cleantech—highlighting the structural disconnect between education outputs and
climate economy needs.

Egypt produces one of the largest cohorts of STEM graduates in the Arab world, with over
200,000 engineering and science professionals entering the labor market annually. However,
fewer than 7% transition into cleantech or climate-aligned industries. This stark imbalance
reveals a misalignment between Egypt's educational output and the green transformation
agenda it publicly champions. Despite ambitious targets under the National Climate Change
Strategy and the Hydrogen Roadmap, the country lacks targeted pathways to mobilize its
considerable human capital into priority sectors such as renewable energy, energy efficiency,
water-tech, and circular economy solutions.

The data also reflects deeper systemic issues: the absence of climate-specific career
orientation in university curricula, limited job market visibility for climate roles, and weak
linkages between academia, startups, and state-led industrial strategies. Without policy
intervention, this gap risks compounding Egypt’'s dependency on imported technologies and
foreign expertise, while simultaneously underutilizing one of its greatest assets—its youth
technical workforce.

Figure 7: Planned Green Hydrogen Production in Africa by 2030 : Flagship projects like the
Benban Solar Park—one of the largest in the world at 1.46 GW capacity—have attracted
international attention. Egypt also leads the continent in planned green hydrogen projects by
capacity (13Global, 2025).

Planned Green Hydrogen Production Capacity in Africa by
2030 (Million Tonnes per Annum)
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Source: Egypt Today (2025), GH2.0rg (2024), Chemanalyst (2024), African Business (2024),

Renews.biz (2024), PV Magazine (2025), ESI Africa (2024), FuelCellsWorks (2025), Seneca ESG
(2025), Reuters (2025), WEF Green Hydrogen Tracker (2024)
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Egypt's regional lead and the emerging continental landscape for clean molecule
development. With an announced pipeline of 18 million tonnes per annum (Mtpa)—the
highest on the continent—Egypt has positioned itself as Africa’'s most ambitious hydrogen
developer. This capacity is distributed across 38 signed memoranda of understanding (MoUs),
most of which are concentrated in the Suez Canal Economic Zone, where policy alignment,
port infrastructure, and access to Europe-Asia shipping lanes offer significant competitive
advantages.

In comparative terms, Egypt’'s hydrogen ambitions surpass those of Morocco (10 mtpa),
Namibia (12 mtpa), and Mauritania (12.5 mtpa)—all of which are targeting export-led hydrogen
strategies backed by Gulf, European, and Chinese investors. However, while these peer
countries have anchored their announcements to specific project phases, off-take agreements,
or dedicated financing instruments, Egypt's pipeline remains largely pre-commercial, with
most MoUs yet to reach final investment decision (FID). South Africa, by contrast, reports a far
more conservative planned capacity (0.5 mtpa), reflecting a more measured and industrially
integrated transition path.

Egypt's leadership in planned volume reflects both potential and pressure: without structural
improvements in permitting, local manufacturing incentives, and power grid integration, the
gap between announced ambition and bankable execution risks widening. The country’s early
mover advantage in policy signaling must now be matched with institutional delivery,
particularly as regional peers consolidate their hydrogen readiness frameworks.

e Strategic geographic and diplomatic leverage: Egypt’s location at the intersection of three
continents makes it a logical hub for clean energy exports, logistics, and climate diplomacy. Its
hosting of COP27 in 2022 elevated its regional visibility, and its inclusion in the NWFE platform
links cleantech to water, energy, and food policy in a comprehensive strategy.

Figure 8: Policy architecture is in place—but implementation lags. This figure presents the
2024 rankings of selected MENA and African countries on the Energy Transition Index (ETI)
published by the World Economic Forum. The ETI evaluates 120 countries based on their
energy system performance and transition readiness, incorporating metrics such as energy
security, environmental sustainability, capital investment, and institutional resilience.
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"Energy Transition Readiness in MENA and Africa: ETI 2024
Rankings (Lower Rank Indicates Higher Readiness)"
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Source: World Economic Forum (WEF). 2024.

Among regional peers, Qatar (50) and the UAE (52) are the top-ranked MENA performers,
reflecting sustained investments in energy diversification, clean technology infrastructure, and
transition-enabling institutions. Morocco (65) continues to lead North Africa in renewable
energy integration, backed by long-term policy consistency. In contrast, Egypt is ranked 75th,
placing it in the lower-middle tier of the index and significantly trailing countries with
comparable renewable potential and policy ambition.

This disparity is particularly striking given Egypt's strong policy architecture. Vision 2030, the
National Climate Change Strategy 2050, and the country’s emerging Hydrogen Strategy all
articulate a coherent national transition narrative. Yet the implementation gap remains
substantial. The ETI ranking of 75th underscores a mismatch between planning and execution
—driven by institutional fragmentation, delayed grid integration, underperforming financing
channels, and capacity constraints in local project deployment.
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Other countries in the region, including Saudi Arabia (58), are showing measurable
improvements, propelled by large-scale investments in hydrogen and solar infrastructure,
despite ongoing hydrocarbon dependencies. Meanwhile, Algeria (91) and Tunisia (89) continue
to lag behind due to minimal regulatory innovation and limited clean energy deployment.

Overall, Egypt’s performance in the ETI serves as a cautionary signal: while the strategic
intent is aligned with global transition imperatives, the readiness to implement at scale
remains constrained by systemic inefficiencies. Accelerating implementation, institutional
coherence, and financing mechanisms will be critical to unlocking Egypt’s full energy
transition potential.

e Comparative underperformance in cleantech investment. In 2024, Egypt captured less
than 6% of MENA's climate-aligned venture capital, while Saudi Arabia attracted over 32%,
driven by state-backed funds and favorable regulatory pipelines (MAGNITT, 2025). Egypt also
lags behind Kenya and Morocco in clean energy startup density, exit activity, and infrastructure
readiness (AVCA, 2025).

Figure 9: Untapped opportunity in inclusive innovation: Despite increasing global recognition
of the value of inclusive innovation, gender disparities in climate-tech investment remain stark
—especially in Africa and MENA. In 2024, just 24% of climate-tech funding in Africa reached
startups with gender-diverse founding teams, and women-led cleantech firms received less
than 3% of all energy-related capital (AVCA, 2025). In Egypt, female founders remain critically
underrepresented in sectors like energy, water, and smart infrastructure, despite a strong
policy narrative around gender equity. This imbalance persists even as global data show that
women-led startups deliver 2.5x higher revenue per dollar invested (BCG, 2018), signaling not
only a moral and developmental gap—»but a clear inefficiency in capital allocation that
weakens the climate-tech innovation ecosystem.

Untapped opportunity in inclusive innovation:
Gender Inclusion in Climate-Tech Solutions

Despite being climate Women-led cleantech Internationally, women-led
vulnerable, only 24% of firms receive less than 3% startups return 2.5x more
climate-tech funding in of all energy-related revenue per dollar invested,
Africa in 2024 reached investment suggesting a missed

startups with gender-diverse opportunity for efficiency and
founding teams equity

In short, Egypt is better positioned than most to lead in cleantech—but time is running out.
The global cleantech economy is consolidating around ecosystems that move fast, iterate
policy, and de-risk early-stage investment. Egypt must urgently shift from policy ambition to
operational readiness—or risk falling into the role of climate technology importer, rather than
exporter and innovator.
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Purpose and Scope of This Report:
A Strategic Tool for Policy Reform,
Investment Prioritization, and Ecosystem Mobilization

This report was commissioned as part of a national initiative to deliver sector-specific
diagnostics aligned with Egypt's Vision 2030, the NWFE platform (Nexus of Water, Food, and
Energy), and the state's broader transition toward a knowledge- and sustainability-driven
economy. Led by Entlag—Egypt’s first public policy think tank dedicated to entrepreneurship,
innovation, and inclusive growth—and co-authored with the Ministry of Planning, Economic
Development, and International Cooperation (MoPEDIC), the report represents a new model of
state—private sector collaboration in green industrial policy.

It is not merely descriptive. This report is intended as a strategic tool for policymakers,
development partners, private investors, and ecosystem actors who are shaping the future of
cleantech in Egypt. Its purpose is to:

1. Diagnose the systemic barriers and sectoral constraints facing cleantech development
across regulatory, financial, infrastructural, and human capital dimensions—based on
grounded evidence from field stakeholders, not assumptions.

2. Map Egypt’s current position within the regional and global cleantech economy, through
comparative benchmarking of investment flows, startup policy readiness, and innovation
infrastructure—drawing on datasets from IEA, AVCA, 13Global, BCG, and others.

3. Surface opportunities for inclusive economic transformation through climate-aligned
entrepreneurship, local manufacturing, gender equity, and public-private experimentation,
supported by measurable KPls.

4. Build a case for targeted policy reform, ecosystem reconfiguration, and investment
prioritization, offering actionable, phased recommendations that balance feasibility, urgency,
and transformative potential.

The scope of this report covers two core technology verticals—EnergyTech and WaterTech—
identified through stakeholder roundtables and confirmed by regional capital flow trends.
Within these, the report examines:

3

EnergyTech WaterTech
solar PV, wind, battery storage, smart wastewater treatment, desalination,
grids, hydrogen pilots, energy greywater reuse, leak detection, loT
efficiency services, and software- monitoring systems, and industrial
based energy optimization water recycling.
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In both domains, we explore cross-cutting challenges including:
@ Startup financing and early-stage capital constraints
@Grid and utility integration

@ Regulatory reform and licensing complexity

@ Institutional coordination and policy implementation gaps
@Behavioral adoption barriers

@Gender and equity dynamics in innovation ecosystems

@ Public-private partnership models and procurement pathways

Alignment with international best practices and SDG/ESG standards.

The report also contributes to Egypt’s obligations under the UNFCCC, Paris Agreement,
and SDG 9, 12, and 13 (Industry, Innovation & Infrastructure; Responsible Consumption &
Production; Climate Action).

Analytical Framework and Key Questions:
Grounding the Green Transition in Local Reality &
Global Learning

The report employs a mixed-method, multi-source analytical framework that synthesizes:

e Qualitative primary data from national roundtables and forthcoming stakeholder interviews.
e Quantitative secondary data drawn from global databases, investor reports, government
statistics, and international policy evaluations.

e Comparative policy analysis and benchmarking across peer countries in MENA, Sub-Saharan
Africa, and select OECD cases.

e Strategic planning tools, including SWOT analysis, gap analysis, and regulatory heat-
mapping.

e A forward-looking, equity-driven lens on gender inclusion, youth employment, and
distributed innovation.

This structure ensures that findings are grounded in lived realities, validated by stakeholder
experience, and cross-checked against international models.
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The report is guided by five overarching research questions:

1. What are the key environmental risks Egypt faces, and how can cleantech mitigate them—
particularly in the domains of water security, energy efficiency, and emissions reduction?

o This question anchors the report in Egypt’s specific climate vulnerability profile, linking
environmental imperatives to technology use cases.

2. What are the prevailing investment trends, capital bottlenecks, and financial mechanisms
shaping Egypt's cleantech landscape—and how do these compare with regional and global
leaders?

o We explore capital concentration, investment stage gaps, and the structural barriers
deterring climate investors and DFlIs from engaging Egypt's market.

3. How do institutional, legal, and regulatory frameworks help or hinder the development of a
robust cleantech startup ecosystem?

o The analysis assesses existing policies like Law 152/2020, the Industrial Registry, net metering
standards, and national climate strategies for their impact on innovation.

4. What local strengths—entrepreneurial, geographic, demographic, or diplomatic—can Egypt
leverage to position itself as a cleantech hub?

o We identify comparative advantages that could be scaled or better mobilized, such as skilled
labor, solar capacity, green diplomacy, and strategic location.

5. What lessons can Egypt draw from international case studies—and how can global solutions
be adapted to national socioeconomic, cultural, and institutional contexts?

o Countries including Saudi Arabia, Kenya, India, Morocco, and Chile are used as reference
points for cleantech acceleration, with specific attention to context-matching.

By answering these questions, the report moves beyond abstract recommendations to
propose a coherent strategy for cleantech-led development—rooted in empirical data,
informed by comparative learning, and responsive to Egypt's urgent environmental and
economic needs.

Why This Moment Matters:
From Projectism to Ecosystem Thinking
in Egypt's Green Economy

Egypt's cleantech journey has, until now, been defined by isolated milestones rather than
integrated momentum. Mega-projects such as the Benban Solar Park, the Green Hydrogen
MOU pipeline, and participation in international climate summits—including COP27—have
helped showcase Egypt’s potential on the global stage. However, these projects, while
significant, have not yet catalyzed a broader innovation ecosystem. The risk is clear: projectism
without systems thinking—a focus on flagship initiatives at the expense of long-term, scalable,
inclusive infrastructure.
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This report argues that the next phase of Egypt's green transition must be defined not by
marquee announcements, but by:

e Policy continuity across political cycles and ministries.

« Decentralized innovation infrastructure that reaches beyond Cairo and New Cairo.

e Smart capital deployment across multiple investment stages, including pre-seed, seed,
Series A/B, and patient growth finance.

e Institutional agility, allowing regulators to co-evolve with startups, not trail them.

e Societal inclusion, ensuring women, youth, rural innovators, and informal actors have access
to the cleantech economy.

Other countries have begun this shift. Morocco's green industrial clusters link smallholders to
circular agriculture platforms. Kenya's open data models fuel Al-driven irrigation startups.
India’s clean tech incubators now offer state-subsidized testing and demonstration
infrastructure. These countries are not simply funding projects—they are building ecosystems
that generate new markets.

Egypt's opportunity lies in doing the same, but tailored to its own demographic scale, strategic
geography, and private sector dynamism.

The timing is critical. Global cleantech investment is consolidating around first-mover
ecosystems. International climate finance is increasingly tied to domestic innovation pipelines.
If Egypt does not scale up from pilot to platform, it risks becoming a net importer of clean
technologies rather than a regional exporter—forfeiting jobs, sovereignty, and competitive
advantage.
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Structure of the Report:
From Diagnosis to Strategic Action

This report is organized in five core sections, moving the reader from grounded diagnostics to
implementable strategies:

1. Secondary Data and Literature Review

o A robust review of national, regional, and international data on cleantech financing, startup
ecosystems, regulatory frameworks, and environmental vulnerabilities.

o Includes Egypt-specific benchmarking against Saudi Arabia, Kenya, Morocco, Rwanda, and
relevant OECD cases.

o Presents the SWOT, gap, and policy alignment analyses that define the current state of play.

2. Primary Data and Stakeholder Insights

o Synthesizes findings from Entlag-MoPEDIC roundtables, founder interviews, and ecosystem
consultations.

o Highlights lived experiences of navigating Egypt’s regulatory, financial, and cultural barriers
to cleantech innovation.

o Includes visual dashboards and quote-based ethnographic snapshots.

3. Integrated Analysis

o Triangulates secondary and primary data to identify Egypt's most strategic intervention
points.

o Maps interlinkages between policy tools, infrastructure enablers, financing pipelines, and
human capital inputs.

o Focuses on how inclusive growth and climate resilience can be co-optimized.

4. Strategic Recommendations

o A policy, programmatic, and capital deployment roadmap aligned with Vision 2030, NWFE,
and SDG targets.

o Offers short-, medium-, and long-term priorities across five domains: regulation,
infrastructure, finance, ecosystem-building, and inclusion.

o Draws on best practices and tailored adaptations from benchmark countries
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Section Il anchors the report in structural analysis, moving beyond rhetoric to assess Egypt's
renewable energy landscape. It highlights key achievements, such as solar expansion, while
exposing gaps in grid infrastructure, regulatory coherence, and financing models. A policy
dashboard is introduced to convert broad ambitions into actionable reforms, emphasizing
export-oriented strategies. Sectoral deep dives—covering solar, wind, hydrogen, storage, and
more—reveal uneven progress: strong potential exists, but systemic hurdles persist. Solar and
wind are advanced yet face grid and capital barriers; hydrogen is nascent; storage and rural

electrification are underdeveloped. The section stresses the need for integrated, cross-sector
coordination.



Strategic Priorities
Narrative

The preceding introduction established the urgency, strategic stakes, and macro context of
Egypt's cleantech transformation. But to move from diagnosis to action, we must now
interrogate the sector through a rigorous, evidence-based analytical lens.

This section presents a structured secondary data review of Egypt's cleantech ecosystem,
organized not around narrative themes but around systemic levers: regulatory infrastructure,
investment patterns, technology deployment, and institutional coordination. Drawing on
internationally recognized policy tools—SWOT analysis, Gap assessment, and comparative
Benchmarking—we assess how Egypt’s current trajectory aligns with its stated climate and
development goals.

Rather than merely cataloging facts, this section synthesizes over 20 authoritative data sources,
including the International Energy Agency (IEA), African Private Capital Association (AVCA),
OECD, MAGNITT, and regional clean energy diagnostics, as well as technical reports provided by
Egypt's development partners. It also critically incorporates lessons from Morocco, Saudi
Arabia, Kenya, and Rwanda—regional ecosystems that offer both cautionary and aspirational
models.

Each analytical frame—SWOT, Gap, and Benchmarking—will be accompanied by original
visualizations, evidence tables, and strategic insights. These frameworks are not academic
exercises; they are decision tools meant to guide policy interventions, investment strategy, and
institutional reform.

The goal is not simply to describe what Egypt has—but to reveal what is missing, what is
working, and what must be reimagined.

Expanding Egypt’'s Renewable Energy Capacity -
Strategic Priorities for a Green Economic Transition

Egypt's renewable energy ambitions are not an isolated environmental initiative—they form
the cornerstone of the country’s broader strategy to decarbonize its economy, enhance energy
sovereignty, and reposition itself as a regional industrial leader in clean technology. At the
nexus of sustainability and economic modernization, Egypt's renewable energy agenda is
accelerating—but its long-term success will depend on structural reforms that address
persistent bottlenecks in finance, infrastructure, regulation, and market design.
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Benban and Beyond: A Mixed Record of Progress

The Benban Solar Park, with a capacity of 1.46 GW, is a flagship achievement that has attracted
over USD 2 billion in investment and positioned Egypt as a top-three solar market in Africa
(IEA, 2024). It symbolizes what is possible when regulatory clarity, concessional finance, and
international cooperation align. Yet replication has proven elusive.

Despite Egypt's target to generate 42% of electricity from renewable sources by 2035, fossil
fuels still account for over 85% of primary energy consumption—with natural gas alone
contributing 63% (IEA, 2024). Meanwhile, Egypt’'s energy demand is growing at a projected
4.8% annually through 2030, placing further pressure on the grid and demanding urgent
expansion of renewable generation (North Africa Energy Report, 2024).

Benban Solar Park's success demonstrates that Egypt can attract international capital for high-
visibility, large-scale projects. However, replicating this model at a national level is constrained
by challenges in land acquisition, project pipeline predictability, and grid interconnection
delays. Moreover, the country's dependency on utility-scale, donor-backed models has come at
the expense of distributed renewable energy systems—particularly rooftop solar, microgrids,
and SME-scale generation. These decentralized systems are essential for energy access, cost
control, and resilience but remain under-supported.

Figure 10. Estimated Utility-Scale vs. Distributed Solar Capacity in Egypt, 2015-2024
Despite steady growth in overall solar capacity, distributed solar remains a fraction of Egypt's
renewable energy portfolio, reflecting policy and financing imbalances.
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Financing Constraints: Public-Heavy, Private-Light

International development partners have shown strong interest in Egypt’s cleantech vision. The
EBRD, World Bank, and Green Climate Fund have collectively pledged more than USD 1.3
billion toward renewable energy projects, and Egypt issued MENA's first sovereign green bond
in 2020, raising USD 750 million, part of which was allocated to solar infrastructure (AmCham
Egypt, 2024).

However, domestic financing ecosystems remain thin. Private sector participation accounts for
just 20% of total clean energy investment in Egypt, far below levels in countries like Morocco
(38%) and South Africa (45%) (OECD, 2024). High commercial lending rates—hovering around
18% as of early 2024—coupled with the absence of targeted green financing products, make
capital access difficult for SMEs and independent power producers (IPPs).

To address this, EQypt must introduce a broader suite of de-risking instruments: sustainability-
linked bonds, concessional loan facilities, loan guarantees, and green equity co-investment
platforms are all tools being deployed by peer economies with greater investor uptake (IEA,
2024; AVCA, 2025).

While Egypt has made strategic moves in green finance (e.g. the 2020 Sovereign Green Bond),
its financing landscape remains skewed toward concessional international funding and public-
led investment. Early-stage startups, SMEs, and mid-sized IPPs face prohibitively high interest
rates and regulatory hurdles. There is a lack of tailored green finance products—such as
blended finance, venture debt, or catalytic guarantees—which are critical to scale local
innovation and manufacturing.

Figure 11. Public vs. Private Clean Energy Investment in Egypt, 2016-2024
Private sector investment in Egypt’s clean energy sector remains limited—accounting for under
20% of total financing in 2024—highlighting the urgent need for green financial products
tailored to SMEs and IPPs.
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Grid Readiness and Institutional Alignment:
The Weakest Link

Significant progress has been made in modernizing Egypt's electricity grid, including multi-
billion-pound investments in high-voltage transmission lines, digital SCADA systems, and
smart substation upgrades led by the Egyptian Electricity Transmission Company (EETC).
These upgrades have substantially improved operational efficiency, increased dispatch
flexibility, and supported the integration of new renewable energy projects (MoERE, 2024).
Transmission and distribution losses have also declined in recent years, reflecting efforts to
address systemic inefficiencies and improve overall grid performance.

At the same time, the rapid pace of renewable capacity additions—particularly utility-scale
solar and wind in the Gulf of Suez and Upper Egypt—places increasing pressure on
transmission infrastructure and grid coordination. Without sustained upgrades and spatial
planning, risks such as temporary curtailment, congestion at connection points, and delays in
grid interconnection could re-emerge, potentially deterring private investment. While Egypt's
average T&D losses were above 10% in past years, recent internal data shows a downward trend,
especially in transmission-specific losses. Maintaining this momentum will require continued
coordination between EETC, NREA, and the Ministry of Electricity and Renewable Energy—an
effort now supported through Egypt’s Integrated Sustainable Energy Strategy and National
Hydrogen Strategy task force.

To meet its renewable integration goals, Egypt must accelerate:

Smart grid deployment, Flexible power market regulations Long-term infrastructure
particularly in industrial to enable independent generators financing models that blend
and urban centers. and demand-side response. concessional and private capital.

Egypt's Integrated Sustainable Energy Strategy (ISES) 2035 lays out a sound vision, but
coordination between the New and Renewable Energy Authority (NREA), Egyptian Electricity
Transmission Company (EETC), and Ministry of Electricity must be institutionalized to avoid
project backlogs and regulatory misalignment.

Egypt's transmission and distribution system remains a critical bottleneck. High system losses
(10-12%), limited grid flexibility, and slow interconnection timelines make renewable project
development riskier and less bankable. Institutional fragmentation—across the Ministry of
Electricity, NREA, and EETC—further complicates coordination. Although investments have
been made in grid upgrades, the pace of renewable energy deployment now demands a smart
grid strategy, load balancing mechanisms, and a transparent wheeling and tariff structure for
private players.
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Figure 12. Transmission Losses in Egypt Compared to Regional and OECD Benchmarks
Egypt's electricity transmission losses are more than double the OECD average, reflecting the
urgent need for grid modernization and investment in flexible infrastructure to support
renewable integration.

Transmission Losses (in %) in Egypt Compared to
Regional and OECD Benchmarks
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Source: World Bank (2023), “World Development Indicators”;
OECD (2024), “Green Growth Policy Review of Egypt”.

Jobs, Justice, and Just Transition:
Making Cleantech Work for All

The renewable energy sector currently supports over 50,000 jobs, yet studies project this figure
could rise to more than 500,000 by 2040 with supportive industrial policy and workforce
development programs (Egypt Adopts Ambitious Clean Energy Strategy, 2024).

However, the benefits of cleantech growth are not evenly distributed.

Women comprise less than 15% Rural coommunities, particularly in
of the renewable energy workforce, and even Upper Egypt and Sinai, continue to
fewer occupy technical or leadership roles experience energy poverty, despite high solar
(Egyptian Women Fact Sheet, 2024). irradiance and untapped wind corridors.
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Cleantech must therefore be treated not only as a growth strategy, but as a social development
tool. Programs like Haya Karima, aimed at upgrading rural infrastructure, can be leveraged to
integrate off-grid solar systems, hybrid microgrids, and solar-powered irrigation, enabling local
economic activity while decarbonizing rural energy access (IEA, 2024).

Vocational training, microfinance for women-led cleantech businesses, and cooperative
models for solar deployment will be key to ensuring a just transition that doesn’t reinforce
existing disparities.

The cleantech transition can be a driver of inclusive, pro-poor economic development, but only
if equity is deliberately embedded in strategy. Rural communities, women, and youth remain
underrepresented in both energy access and sector employment. Despite projected growth to
500,000 renewable energy jobs by 2040, vocational training and labor market readiness are
lagging. Women make up less than 15% of the renewable energy workforce, and often lack
access to capital, land, and networks required to scale cleantech ventures.

Figure 13. Gender Representation in Egypt’'s Renewable Energy Workforce

As of 2024, Women represent just 15% of the renewable energy workforce in Egypt—highlighting
the sector’s exclusionary dynamics and the need for gender-targeted policies and programs.
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Source: International Labour Organization (2024), “Gender and Renewable Energy in Egypt:
Policy Brief”; World Bank (2024), “Boosting Women's Labor Force Participation in Egypt”.

Cleantech as Industrial Strategy:
Export-Led Growth, Not Import Dependence

Finally, Egypt's long-term green competitiveness depends on moving from installation to
innovation and manufacturing. With the EU’s Green Deal and Carbon Border Adjustment
Mechanism (CBAM) set to penalize high-emission exports, Egypt's industrial exporters—
especially in textiles, food processing, and cement—face new pressures.

The green hydrogen MoUs signed with Germany, the EU, and Japan, and projections to export

up to 5 million tons of hydrogen annually by 2040, are promising (Egypt’'s National Strategy for
Low-Carbon Hydrogen, 2024).
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But these will falter without:

Local supply chain development in Industrial zoning linked State-led procurement and standards
electrolyzers, solar panels, wind turbines, to clean energy clusters. enforcement to stimulate local
demand.

and battery components.

Countries like Morocco, India, and Turkey have successfully used renewables-driven industrial
policy to build export bases in green components and clean-tech services. Egypt must follow
suit—anchoring cleantech not only in emissions reduction, but in job creation, trade growth,

and industrial transformation.

Egypt's long-term competitiveness in cleantech will hinge not on consumption but on
production and export. Local manufacturing in wind turbine components, solar panels, and
battery systems is minimal, exposing Egypt to global supply chain volatility and eroding its
green trade balance. The country must localize more of its supply chain, incentivize tech
transfer, and build clusters around green manufacturing. Industrial zones like Ain Sokhna and
10th of Ramadan City can be hubs for this transformation—if policy tools such as tax incentives,
procurement guarantees, and technology partnerships are scaled.

Figure 14. Clean Energy Export Potential in MENA: Egypt Compared to Morocco, Turkey, and the UAE
Egypt's export potential in cleantech remains moderate compared to regional leaders, indicating the
need for targeted investment in green manufacturing and supply chain localization.
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Source: Middle East Institute (2024), “Mapping MENA's Renewable Energy Supply Chains:
Emergence of Green Energy Ecosystems in the Middle East”; Reuters (2024), “Egypt signs 7
green hydrogen MoUs worth a potential $40 billion”.
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Synthesizing Strategic Priorities -
From Diagnosis to Actionable Levers

Egypt's cleantech transition is marked by overlapping opportunities and bottlenecks across the
energy, financial, industrial, and social systems. Policymakers, investors, and development
partners face a crowded field of variables—but without a structured lens, interventions risk
becoming reactive, fragmented, or misaligned.

To bridge this gap, the table below condenses the core findings of this section into a policy-
action matrix. It identifies five critical strategic priorities, diagnoses the bottlenecks inhibiting
their progress, and proposes targeted policy responses. Each is also linked to a specific type of
visual aid, guiding the reader toward further empirical exploration.

This dashboard is not a summary—it is a tool.

It can be used to:

By mapping complexity into clarity, this table sets the stage for the structured frameworks that
follow: SWOT analysis, gap assessment, and international benchmarking.

Cleantech Strategic Priorities - Bottlenecks, Responses, and Evidence Pathways

Utility-scale vs. Lack of rooftop incentives Reform net metering; SME-
Distributed Solar targeted subsidies

Green Finance for SMEs High interest rates, Green credit facilities; blended
and IPPs limited instruments finance schemes

Grid Infrastructure and Congestion, losses, poor Smart grids; agency
Governance coordination harmonization

Inclusive Cleantech Low female/rural  Skills training; rural
Employment participation cooperatives

Green Industrialization Import-dependency, Local production incentives;

and Exports

weak clusters
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Sectoral Profiles and

Energy Transition
Readiness

1. Oil, Coal, and Natural Gas:
The Role of Fossil Fuels in Egypt’s Energy Transition

Despite Egypt's commmitment to clean
energy, oil, coal, and natural gas continue to
play a dominant role in the country’'s energy
sector. As of 2024, fossil fuels still account for
nearly 85% of Egypt’s total energy
consumption, with natural gas comprising
over 63%, oil 21%, and coal 1% (IEA, 2024). The
Egyptian government has set ambitious
targets to transition away from fossil fuels by
closing inefficient power plants and
increasing renewable energy’'s share to 42%
by 2035. However, economic, infrastructural,
and political realities complicate this shift, as
fossil fuels remain deeply entrenched in
Egypt's energy supply chain, industrial base,
and export economy.

While Egypt has reduced its dependence on
oil for electricity generation, natural gas has
expanded significantly, largely due to the
discovery of the Zohr gas field in 2015, the
largest natural gas field in the
Mediterranean. Meanwhile, coal use has
declined, though some cement industries
and industrial facilities continue to rely on it
for energy production (North Africa Energy
Report, 2024). The key question for Egypt's
energy transition is how quickly and
effectively the country can decouple its
economy from fossil fuels while maintaining
energy security and economic stability.
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Figure 15. Fossil Fuel Dominance in Egypt’s Energy Mix (2015-2024)
Despite a growing push for renewables, fossil fuels—particularly natural gas—continue to dominate
Egypt's energy mix. In 2024, natural gas comprised over 63% of total energy consumption, followed
by oil (21%) and coal (1%).
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Source: International Energy Agency (2024), “World Energy Outlook 2024"; U.S.
Energy Information Administration (2024), “Country Analysis Brief: Egypt”.

The Role of Oil in Egypt’s Energy System

Egypt has long been a significant oil producer, though its domestic reserves are declining. As
of 2024, Egypt's proven crude oil reserves stand at 3.3 billion barrels, down from 4.1 billion
barrels in 2000 (IEA, 2024). Egypt produced approximately 580,000 barrels per day (bpd) in
2023, but domestic consumption exceeded 770,000 bpd, making the country a net importer of
crude oil for the past decade (OECD, 2024).

Despite the decline in domestic oil production, Egypt remains a strategic player in the global
oil market due to the Suez Canal and SUMED pipeline, two of the world's most critical oil transit
points. In 2023, nearly 10% of global maritime oil trade passed through the Suez Canal,
generating USD 9 billion in revenue for Egypt (AmCham Egypt, 2024). This geopolitical leverage
provides Egypt with a steady source of income, but it also makes the country vulnerable to
global oil price fluctuations and geopolitical tensions.

In the domestic market, Egypt has gradually reduced oil subsidies, cutting total fuel subsidies
from USD 7.5 billion in 2015 to USD 3.1 billion in 2023 (North Africa Energy Report, 2024).
However, inflation and currency depreciation have increased fuel prices for consumers,
creating economic hardship for low-income households and small businesses. While reducing
oil dependency is a priority, sectors such as transportation, petrochemicals, and heavy industry
still rely on petroleum-based fuels, requiring alternative energy solutions to support
decarbonization efforts.
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Figure 16. Egypt’s Crude Oil Production and Consumption (2015-2024)
Egypt's crude oil production has steadily declined, while domestic
consumption continues to rise solidifying Egypt's status as a net importer of
oil over the past decade.
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Source: U.S. Energy Information Administration (2024), “Country
Analysis Brief: Egypt”.

Natural Gas: The Backbone of Egypt's Energy Transition

Egypt has positioned itself as a regional natural gas powerhouse, with proven reserves of 2.1
trillion cubic meters, making it the sixth-largest gas producer in the Middle East (IEA, 2024).
The discovery of the Zohr gas field, estimated to hold 30 trillion cubic feet of natural gas, has
transformed Egypt from a gas importer to a net exporter. By 2023, Egypt was exporting over 8
million tons of liquefied natural gas (LNG) annually, mainly to Europe and Asia, generating USD
12 billion in revenue (North Africa Energy Report, 2024).
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Figure 17. Growth of Egypt’s LNG Exports (2015-2024)
LNG exports have surged following the discovery of the Zohr field, reaching
over 8 million tons annually by 2023 and generating over USD 12 billion in
revenue—positioning Egypt as a critical regional gas exporter.
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Source: Egypt Ministry of Petroleum and Mineral Resources
(2022); Anadolu Agency (2022), “Egypt’'s Natural Gas Exports
Climb to $8.4B in 2022".

Egypt's growing reliance on natural gas plays a central role in ensuring near-term energy
security, grid stability, and industrial competitiveness. As a lower-emission alternative to coal
and heavy fuel oil, natural gas is widely recognized as a transitional fuel that enables the clean
energy shift without compromising reliability. Egypt's infrastructure reflects this strategic
positioning: its Combined Cycle Gas Turbine (CCGT) power plants, developed in partnership
with Siemens, operate at up to 61% efficiency—among the highest rates in Africa and globally—
providing dependable baseload generation to complement the increasing share of variable
renewables (Siemens, 2023; IEA, 2024).

Recent reforms have also strengthened Egypt's regional leadership in natural gas exports,
particularly through liquefied natural gas (LNG) terminals that bolster fiscal revenues and
geopolitical leverage. However, experts caution that long-term overinvestment in gas
infrastructure—such as pipelines, LNG terminals, and new thermal plants—risks creating path
dependency that may be difficult or costly to unwind in later phases of the energy transition
(OECD, 2024; IRENA, 2023). If not carefully planned, this could lock Egypt into a fossil fuel-
intensive development model and divert resources away from scaling up renewables, storage,
and demand-side efficiency measures.

Balancing near-term gas investments with long-term decarbonization requires a sequenced
transition strategy: one that leverages gas for immediate reliability while accelerating domestic
manufacturing of clean technologies, enhancing grid flexibility, and aligning new
infrastructure with carbon-neutral commitments under Egypt’'s National Climate Strategy
2050.
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One of the most pressing energy challenges facing Egypt is the scale of domestic fossil fuel
consumption. As of FY 2022/2023, thermal power plants—primarily fueled by natural gas with
oil products as secondary fuels—accounted for approximately 88% of Egypt's total electricity
generation (EEHC, 2023). Natural gas alone supplied the majority share, with estimates
indicating that over 70% of national gas production was directed toward power generation.
While this structure has underpinned grid stability and reduced reliance on imported oil, it
presents long-term challenges for Egypt's decarbonization trajectory.

Gas-fired generation continues to benefit from well-established infrastructure, long-term
contracts, and policy incentives, making it a commercially attractive option for many investors.
However, sustaining this fuel mix may place upward pressure on domestic demand and fiscal
costs, especially amid fluctuating global gas prices and plateauing production. Without
recalibrating incentives toward low-carbon alternatives, the shift toward renewables risks being
slowed—not for lack of ambition, but due to structural inertia and market preference for gas-
based assets.

Egypt's increasing role as a regional LNG exporter—especially in light of Europe's post-Ukraine
diversification strategies—has helped strengthen its fiscal position. Yet rising domestic
consumption, potential declines in upstream output, and mounting global competition raise
questions about the long-term reliability of gas export revenues (North Africa Energy Report,
2024). To balance domestic energy security with export ambitions and climate goals, Egypt will
need to accelerate the expansion of renewable capacity, improve energy efficiency, and
gradually reform fossil fuel subsidies—especially in energy-intensive industrial sectors.

The Decline of Coal and the Shift to Cleaner Alternatives

Coal has played a minor role in Egypt’'s energy mix, with most coal consumption concentrated
in the cement and heavy industries. In 2014, the government legalized coal use for cement
production, leading to an increase in imports, particularly from South Africa and Indonesia. By
2023, Egypt’s coal imports had declined by 45%, as cement producers began transitioning to
alternative fuels, including natural gas, biomass, and waste-derived fuels (OECD, 2024).

39



entlaglissl

Figure 18. Decline in Coal Imports in Egypt (2015-2024)
Egypt's coal imports have dropped by 45% since their 2015 peak, driven by a policy pivot
toward cleaner fuels and alternative energy in cement and heavy industries.
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Source: U.S. Energy Information Administration (2024), “Country
Analysis Brief: Egypt”; International Energy Agency (2024), “Coal
Imports of Select Countries, 2014-2024".

Globally, coal is being rapidly phased out, and Egypt is aligning with this trend. The Suez
Cement Group, one of the country's largest cement producers, has pledged to achieve 50%
alternative fuel use by 2027, while other firms are investing in carbon capture technologies to
offset emissions (AmCham Egypt, 2024). However, high costs and technological limitations
remain barriers to fully eliminating coal from Egypt’'s industrial processes.

Unlike India and China, which still rely on coal for baseload electricity generation, Egypt has
never developed a large-scale coal power sector. Plans to construct the 6.6 GW Hamrawein coal
plant were scrapped in 2021, marking a significant shift in Egypt’'s energy policy toward
renewables (North Africa Energy Report, 2024). While this decision was praised by
environmental groups, transitioning cement and steel industries away from coal remains a
major challenge due to economic constraints and limited financing for cleaner industrial
technologies.
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Pathways to Reduce Fossil Fuel Dependency

To achieve a clean energy transition while maintaining economic stability, Egypt must
implement a phased fossil fuel reduction strategy, including:

‘ Phasing Out Gas-Fired Power Plants
e Gradually retire inefficient gas power plants and replace them with renewables.
e Expand grid modernization investments to support variable renewable energy integration.

. Decarbonizing Industrial Energy Use

e Introduce financial incentives for cement and steel industries to adopt waste-to-energy and
hydrogen-based fuels.

e Expand carbon pricing mechanisms and emissions reduction targets for heavy industries.

‘ Reducing Oil Dependency in Transport

e Strengthen electric vehicle (EV) infrastructure and implement zero-emission vehicle
mandates.

e Incentivize public transportation electrification with subsidies and PPPs.

. Diversifying Natural Gas Revenue Streams

e Shift gas export revenues toward renewable energy development and green hydrogen
production.

e Encourage foreign direct investment in solar, wind, and battery storage sectors.

By implementing these strategies, EQypt can gradually reduce fossil fuel dependency while
enhancing economic resilience and energy security. A balanced and well-planned energy
transition will ensure that Egypt remains a leader in the MENA region’s shift toward sustainable
energy solutions.

2. Solar Energy:
A Key Pillar in the Transition

As Egypt seeks to diversify its energy mix and reduce its
dependence on fossil fuels, solar energy has emerged
as a strategic pillar of national and regional energy
planning. Between 2014 and 2024, Egypt’s installed
solar photovoltaic (PV) capacity grew from just 140 MW
to approximately 1.67 GW (EEHC, 2024), accounting for
around 47% of the country’'s renewable electricity

capacity (excluding hydro capacities) (IRENA, 2024).
However, this growth has been unevenly distributed
between large-scale utility projects and smaller-scale
distributed installations.
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To accelerate rooftop and small-scale PV adoption, Egypt launched the Egypt PV Hub Platform,
a national digital gateway jointly developed by the Ministry of Electricity and Renewable
Energy (MOERE), the Egyptian Electric Utility and Consumer Protection Regulatory Agency
(Egyptera), and regional distribution companies. The platform supports the country’'s net
metering policy, allowing consumers to receive financial compensation for excess electricity
exported to the national grid after subtracting their own consumption (RCREEE, 2023). This
policy has been particularly relevant for residential users, SMEs, and public institutions aiming
to reduce energy bills and contribute to the clean energy transition.

Functioning as a centralized digital infrastructure, the Egypt PV Hub enables users to:
Access electronic services and application tools across all governorates;

Estimate installation costs and review technical procedures and required documents;
Identify and engage certified solar companies nationwide;

Track certification progress for solar installers and engineers;

Monitor national market developments and installed capacity trends;

Review periodic reports on distributed solar deployment (MOERE, 2024).

The platform is a critical enabler of distributed solar energy, which remains modest in scale—
estimated at under 15% of total PV capacity in 2023 (GlZ, 2023; IRENA, 2024)—but holds
untapped potential, especially in urban areas with high energy intensity. By improving
transparency, streamlining administrative procedures, and offering real-time market
intelligence, the Egypt PV Hub strengthens investor and consumer confidence in distributed
energy systems.

At the utility-scale level, Egypt's flagship project remains the Benban Solar Park, a 1.46 GW PV
complex near Aswan that has positioned the country as a regional leader in large-scale solar
development. Commissioned in stages between 2018 and 2019, Benban attracted over USD 2
billion in investments from institutions such as the International Finance Corporation (IFC) and
the European Bank for Reconstruction and Development (EBRD), and remains one of the
largest solar installations in the world (IEA, 2024; IFC, 2021). The project exemplifies the
technical and financial feasibility of centralized solar power in North Africa’s high-irradiance
zones.

Yet despite Benban'’s success, Egypt has not been able to replicate projects of comparable
scale in other regions. Key bottlenecks include land acquisition delays, insufficient grid
infrastructure to absorb variable renewables, and regulatory fragmentation affecting power
purchase agreements (PPAs) and private sector participation (IRENA, 2024; AfDB, 2022). These
challenges persist at a time when solar energy accounts for just 2.4% of Egypt’s total electricity
generation—a share that remains low relative to the country’'s solar potential and strategic
targets (EEHC, 2024). This underscores the need for parallel investment in both centralized and
decentralized solar infrastructure to expand capacity, ensure equitable energy access, and
support long-term sustainability.
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Figure 19. Installed Solar Capacity in Egypt (2015-2024)
Egypt's solar capacity grew from just 400 MW in 2015 to over 2.1 GW in 2024. While this
reflects major progress, the current growth trajectory remains insufficient to meet
Egypt’'s 2035 renewable energy targets.
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Source: International Renewable Energy Agency (IRENA), “Renewable Capacity
Statistics 2024"; Egyptian Electricity Holding Company (EEHC), Annual Reports.

While this represents substantial progress compared to just 400 MW in 2015, Egypt's
renewable energy growth rate remains slower than what is required to meet its updated long-
term targets. Under the Egypt Integrated Sustainable Energy Strategy (ISES) 2040, the
government aims for clean energy—including wind, solar PV, hydropower, and nuclear—to
contribute 42% of electricity generation by 2030 and approximately 74% by 2040. These goals
reflect a diversified technology mix rather than reliance on solar energy alone (MoERE, 2024).

Nonetheless, solar deployment is expected to play a central role—particularly given Egypt's
geographic advantages and growing investor appetite. Infrastructure limitations, such as weak
grid connectivity in remote regions and high transmission costs, remain fundamental
constraints. Although the government has announced a 4 GW solar mega-project in Aswan to
be operational by 2027, industry analysts note that this project, while significant, must be
accompanied by broader systemic reforms and accelerated deployment across multiple
technologies to ensure Egypt stays on track toward its clean energy targets.

Egypt must prioritize incentivizing distributed solar systems, particularly for industrial and
commercial consumers. Distributed solar adoption—where businesses and households install
solar panels and feed excess energy back into the grid—has been hugely successful in
countries such as India and Brazil. The Egyptian government has yet to fully capitalize on net
metering policies, which could unlock decentralized solar power generation and enhance
energy security (OECD, 2024). Moreover, ensuring women-led businesses and SMEs have
access to solar financing options could create employment opportunities in solar panel
installation, manufacturing, and maintenance, fostering economic inclusion and gender
empowerment.
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Expanding Egypt’s Utility-Scale and
Rooftop Solar Potential

Despite the ambitious expansion plans for large-scale solar farms, Egypt has yet to fully
capitalize on the potential of rooftop solar, which has proven transformational in countries such
as Germany, China, and the United States. In Germany, rooftop solar contributes over 28% of
total solar capacity, while China has scaled its distributed solar programs to add over 30 GW
annually—an approach that could provide critical lessons for Egypt (IEA, 2024).

Unlike centralized utility-scale projects, rooftop solar systems require minimal land use and can
directly benefit commercial, industrial, and residential consumers, reducing pressure on the
national grid.

A key barrier to widespread rooftop solar adoption in Egypt is the lack of adequate financial
incentives and regulatory support. Although the government introduced a net metering
scheme in 2017, uptake has been slow, with less than 150 MW of rooftop solar installed
nationwide (North Africa Energy Report, 2024). Comparatively, Morocco's net metering
program has been more effective, surpassing 300 MW of rooftop installations in 2023 alone. To
accelerate adoption, Egypt must streamline net metering policies, provide clear tariff
structures, and offer financial incentives such as low-interest solar loans and tax rebates to
businesses and households that invest in solar PV systems.

Figure 20. Rooftop Solar Installations in Egypt vs. Morocco (2023)
Morocco’s rooftop solar installations doubled Egypt’s in 2023, underscoring the need for
stronger incentives and net metering reforms in Egypt.
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Source: International Renewable Energy Agency (IRENA), “Off-grid Renewable
Energy Statistics 2023"; REGlobal (2021), “Is Morocco Ready for Small-Scale Solar
Capacity?”
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Additionally, Egypt’s large industrial zones, logistics hubs, and commercial districts represent
untapped opportunities for rooftop solar deployment. Case studies from India’s industrial solar
program indicate that large factories integrating on-site solar PV systems can reduce electricity
costs by up to 40%, enhancing competitiveness while cutting carbon emissions (OECD, 2024). If
Egypt prioritizes scaling solar adoption across its industrial base—particularly in high-energy-
consuming sectors such as textiles, cement, and steel production—it could unlock over 2 GW of
untapped solar capacity by 2030.

Overcoming Financing Barriers and
Expanding Private Sector Participation

A critical limitation to Egypt’s solar expansion efforts is the difficulty of securing affordable
financing, particularly for small and medium-sized enterprises (SMEs), independent power
producers (IPPs), and residential consumers.

Despite the availability of international green finance, local banks have been slow to offer
accessible loan mechanisms tailored for solar investments, leading to a lack of financial
inclusion in the renewable energy market (IEA, 2024).

Egypt launched its first Sovereign Green Bond in 2020, raising USD 750 million, with a portion
allocated to solar energy projects (AmCham Egypt, 2024). While this initiative signaled strong
government support, private-sector investment in solar remains significantly lower than in
other emerging markets. In South Africa, for example, private-sector funding constitutes over
45% of solar project financing, while in Egypt, it accounts for just 18% (OECD, 2024). Attracting
private capital through public-private partnerships (PPPs), concessional finance, and risk-
mitigation instruments will be essential to unlocking Egypt'’s full solar potential.

Figure 21A. Private Sector Share in Solar Energy Financing by Country
Egypt significantly lags behind regional and global peers in private sector involvement,
with only 18% of solar financing attributed to private capital, compared to 45% in South
Africa and over 50% in Brazil.
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Figure 21B. Total Solar Investment by Country (USD Billion)
Egypt's total solar investment (USD 3.1 billion) remains modest compared to global leaders like
India and Brazil, indicating significant room for public-private investment expansion.
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Figure 21C. Installed Solar Capacity by Country (GW)
Despite ambitious goals, Egypt’s installed capacity (2.1 GW) is lower than that of regional
competitors like Morocco (3.6 GW) and far below global benchmarks like India and Brazil.

Installed Solar Capacity by Country (GW)

8.5
7.3
6.2
3.6
2.1 I i

South Africa Egypt Morocco India Brazil Jordan

~

(o)}

(6,

I

w

N

[N

Source: International Renewable Energy Agency (IRENA), “Renewable Capacity
Statistics 2024".

46



entlagulai

One major area of reform is the high commmercial interest rates—which currently hover around
18%, making it financially unviable for many businesses to adopt solar. By contrast, countries
such as Brazil and India have established dedicated solar financing institutions that offer
interest rates as low as 4-6% for renewable energy projects (North Africa Energy Report, 2024).
Creating a government-backed “Green Energy Credit Facility"—with preferential rates for solar
installations—could significantly enhance access to finance and accelerate adoption.

Moreover, women entrepreneurs and women-led cooperatives remain largely excluded from
solar financing mechanisms, despite the sector’s potential to create thousands of jobs in
manufacturing, installation, and maintenance. The World Bank’'s Gender and Renewable
Energy Initiative has highlighted that empowering women in the solar sector can enhance
economic resilience and improve project outcomes (Egyptian Women Fact Sheet, 2024). By
providing targeted incentives for female-led solar businesses, Egypt can promote gender
inclusion while accelerating clean energy adoption.
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The Path Forward: Strengthening Solar’s
Role in Egypt's Energy Future

For Egypt to fully harness the potential of solar energy, a multi-faceted approach is required.
This includes:

. Expanding Net Metering and Distributed Solar

e Egypt must enhance net metering policies and introduce time-of-use electricity pricing,
ensuring that rooftop solar and distributed generation remain financially viable.

e Countries such as Turkey and Jordan have successfully scaled decentralized solar projects,
reducing peak demand on national grids. Egypt could replicate these models to increase solar
penetration rates.

. Boosting Private Sector Participation and Investment

e Developing a Green Energy Credit Facility offering low-interest loans for SMEs, households,
and startups would significantly improve financial accessibility.

e Encouraging foreign direct investment (FDI) into Egypt's solar manufacturing sector would
reduce reliance on imported panels and create local jobs.

‘ Integrating Solar into Industrial and Agricultural Supply Chains

e The government should prioritize solar adoption in industrial zones, targeting energy-
intensive sectors such as cement, steel, and textiles.

e Promoting solar-powered irrigation systems in agriculture could reduce reliance on fossil
fuels and support sustainable farming practices in rural and desert areas.

‘ Enhancing Gender Inclusion in the Solar Economy

e Offering dedicated solar entrepreneurship programs for women would increase female
participation in the energy sector.

e Expanding technical training and vocational programs in solar installation and maintenance
could create thousands of new jobs for women and youth.

By implementing these strategic reforms, Egypt can position itself as a global leader in solar
energy innovation, ensuring that the country not only meets its 42% renewable energy target
by 2035 but also builds a more inclusive, sustainable, and competitive energy economy.

3. Green Hydrogen: Egypt’s Gateway
to the Global Hydrogen Economy

Green hydrogen is fast emerging as a cornerstone of
the global clean energy transition, offering a scalable,
low-emission solution for decarbonizing hard-to-abate
sectors such as heavy industry, transport, and power
generation. For Egypt, the rise of green hydrogen
presents not only a climate opportunity but a national
economic and geopolitical imperative. Positioned at
the crossroads of Africa, the Middle East, and Europe—
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with abundant solar and wind resources, proximity to major shipping lanes, and access to
water via the Mediterranean and Red Seas—Egypt has a unique comparative advantage to
become a global green hydrogen hub.

Since 2022, Egypt has signaled strong political interest in scaling green hydrogen production,
anchored by the National Green Hydrogen Strategy announced during COP27 in Sharm El
Sheikh. This strategy sets a target of producing 8 million tons of green hydrogen annually by
2040, with interim milestones and plans for export-oriented infrastructure, particularly for
supplying European markets. The Suez Canal Economic Zone (SCZone) has emerged as a focal
point for pilot projects, foreign direct investment, and regulatory experimentation, driven by
Egypt's ambition to position itself as a regional green hydrogen gateway.

Critically, Egypt’'s green hydrogen strategy is not just about climate alignment—it is
increasingly viewed as an industrial policy tool capable of reshaping export patterns,
generating high-value jobs, and building domestic manufacturing capacity across
electrolyzers, ammonia, and fuel cell value chains. At a time of mounting energy security
concerns and global competition for green hydrogen market share, Egypt’s first-mover
momentum must now be matched by implementation, financing, and institutional
coordination.

This section explores Egypt's progress in developing a green hydrogen economy, assesses the
current pipeline of projects, identifies regulatory and financing bottlenecks, and offers
strategic recommendations for scaling the sector in a way that aligns with Egypt's broader

Egypt's Green Hydrogen Roadmap and Current Projects

Egypt's entry into the green hydrogen race has been marked by a rapid proliferation of
announcements, Memoranda of Understanding (MoUs), and strategic partnerships—especially
since COP27. As of early 2025, the Egyptian government has signed over 25 MoUs with
international developers, investors, and consortiums to explore green hydrogen and ammonia
production projects, primarily in the Suez Canal Economic Zone (SCZone) and Ain Sokhna.
These agreements signal both market interest and state-level ambition, but few have yet
transitioned into final investment decisions (FIDs), indicating an urgent need to move from
planning to execution.

National Strategy and Policy Milestones

In November 2022, Egypt released its draft National Low-Carbon Hydrogen Strategy, which
outlines a phased approach to scaling green hydrogen production:

e Short term (2023-2025): Pilot projects, feasibility studies, regulatory sandboxing, and
infrastructure mapping in SCZone.

e Medium term (2026-2030): Establishment of large-scale electrolysis capacity (target: 1.5-2.5
GW), linked to wind and solar energy, with green ammonia as the main carrier for export.

e Long term (2030-2040): Integration into domestic transport and heavy industry sectors;
targeted export of green hydrogen and derivatives (notably ammonia and methanol) to Europe
and Asia.

The strategy is explicitly export-oriented, positioning Egypt as a green fuel provider for Europe’s
decarbonization agenda—especially in light of the EU’'s REPowerEU targets, which include
importing 10 million tons of renewable hydrogen annually by 2030.

The strategy is explicitly export-oriented, positioning Egypt as a green fuel provider for Europe’s

decarbonization agenda—especially in light of the EU’'s REPowerEU targets, which include
importing 10 million tons of renewable hydrogen annually by 2030.
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Project Pipeline and Investor Interest

While no commercial-scale green hydrogen projects are yet operational in Egypt, a growing list
of pilot projects and feasibility partnerships suggests strong early-stage momentum. Key
developments include:

Fertiglobe & Scatec & Scatec, Orascom Ain Sokhna 100 MW electrolyzer Feasibility complete;

Orascom Construction, Fertiglobe (ammonia conversion)  awaiting FID

Masdar & Hassan Allam = Masdar, Hassan Allam = SCZone 2 GW electrolyzer = Feasibility signed; land
Utilities capacity by 2030 allocated

AMEA Power & Infinity AMEA Power, Infinity, The SCZone Green hydrogen for MoU signed;

Power Sovereign Fund of Egypt ammonia export regulatory review
(TSFE) stage

EDF Renewables & Zero EDF, Zero Waste, Elsewedy Ain Sokhna = 350 MW pilot = Pre-feasibility stage
Waste Electric electrolysis facility

Siemens Energy (pilot) Siemens Energy Undisclosed Research-based Commissioned in 2024
electrolyzer demo

Infrastructure, Investment, and Export Potential

Egypt's green hydrogen vision hinges not only on its natural resource endowment and
growing project pipeline, but also on its ability to build an enabling infrastructure and
investment ecosystem. At present, Egypt is at a critical inflection point: while its geographic
location, energy resources, and export aspirations are well-documented, the underlying
logistics, financing architecture, and grid-readiness remain underdeveloped. Bridging these
gaps is essential if Egypt is to transition from MoUs and feasibility studies to final investment
decisions and long-term hydrogen exports.

1. Infrastructure Readiness: Energy, Water, and Logistics

Electrolyzer-ready renewable energy zones are a key enabler of green hydrogen production.
However, Egypt’s current renewable energy infrastructure—particularly solar and wind
generation—is not yet fully integrated with dedicated hydrogen clusters. Existing generation
sites such as Benban Solar Park or wind farms in the Gulf of Suez have limited grid
interconnectivity with SCZone, where most hydrogen projects are planned. Without strategic
grid expansion and co-location planning, renewable electricity may not be cost-effectively
channeled to hydrogen production hubs.

Water infrastructure also presents both a constraint and an opportunity. Electrolysis requires
significant volumes of demineralized water—about 9 liters per kilogram of hydrogen. While
Egypt faces long-standing water scarcity, coastal industrial zones such as Ain Sokhna have
access to seawater desalination and treated wastewater facilities, some of which are already
being upgraded under PPP models. The integration of desalination with green hydrogen
production—especially using renewable energy to power desalination—offers a circular and
sustainable model, though the added cost and complexity of water treatment must be
considered in project economics.
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Export infrastructure is another critical area. As most of Egypt’'s green hydrogen will be
converted to ammonia or methanol for overseas transport, the capacity of ports to handle
liguefaction, storage, and shipping becomes decisive. The SCZone Authority is currently
evaluating port upgrades in Sokhna and East Port Said to accommodate green fuels, but these
investments remain in early planning stages. Without fast-tracked development of hydrogen-
ready terminals, Egypt risks missing near-term export windows to Europe.

2. Investment Climate and Financing Gaps

Despite significant investor interest, Egypt’s green hydrogen sector faces a challenging
financing landscape:

e High capital intensity: Green hydrogen projects are typically more expensive than solar or
wind projects, with average costs of USD 3-5 per kilogram of hydrogen—far above fossil
hydrogen benchmarks.

e Lack of concessional finance: While Egypt secured green finance for solar and transport
sectors (e.g., via the EBRD and Green Climate Fund), no large-scale concessional package has
yet been mobilized for hydrogen infrastructure.

e No dedicated green hydrogen fund: Egypt lacks a sector-specific financing mechanism—
such as a Green Hydrogen Development Facility—capable of pooling public, private, and
international capital.

e Currency risk and local finance constraints: Fluctuating exchange rates and high domestic
interest rates (above 17% as of Q1 2025) deter both local banks and foreign investors from long-
term infrastructure commitments.

In contrast, Morocco and India have already launched dedicated green hydrogen incentive
schemes—including sovereign subsidies, offtake guarantees, and tax exemptions—that reduce
investor risk and improve project bankability. Egypt must move swiftly to offer similar de-
risking mechanisms to remain regionally competitive.

3. Export Market Access and Trade Partnerships

Egypt's green hydrogen ambitions are underpinned by strong European demand signals. The
EU’'s REPowerEU plan identifies Egypt as a “priority partner country” for green hydrogen
imports, and a 2023 EU-Egypt strategic partnership on energy includes green hydrogen trade
in its scope.

However, transforming diplomatic goodwill into commercial offtake agreements requires:
e Certifiable carbon accounting systems: European buyers will require hydrogen imports to
comply with the EU's Carbon Border Adjustment Mechanism (CBAM) and the Renewable
Energy Directive (RED lll), necessitating third-party verification of Egypt’'s hydrogen carbon
intensity.

e Standardized Power Purchase Agreements (PPAs): Egypt has yet to publish model
contracts for renewable-powered hydrogen, making it difficult for developers to estimate long-
term revenue.

e Export-focused regulatory sandboxing: A fast-track permitting regime within SCZone is
needed to streamline customs, licensing, and environmental clearances for export-oriented
hydrogen projects.

The long-term success of Egypt's hydrogen exports will depend not only on domestic

infrastructure, but also on aligning with the technical and regulatory standards of importing
regions.
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Policy, Regulatory, and Technological Barriers

Despite Egypt's favorable geography and political will, the green hydrogen sector faces a
complex web of structural, regulatory, and technological challenges that threaten to stall its
momentum. As other emerging economies fast-track project deployment and investor
incentives, Egypt must urgently address the core weaknesses of its policy environment and
technological ecosystem if it is to secure a competitive foothold in the global hydrogen
economy.

Absence of a Unified Legal Framework

As of early 2025, Egypt still lacks a comprehensive hydrogen law or
unified regulatory framework governing production, transport,
storage, and export of green hydrogen and its derivatives. Instead,
developers must navigate a patchwork of overlapping mandates from
the Ministry of Electricity, Ministry of Petroleum, the Egyptian
Environmental Affairs Agency (EEAA), the SCZone Authority, and the
Sovereign Fund of Egypt. This fragmented governance leads to slow
permitting timelines, inconsistent guidelines, and high transaction
costs for investors.

Lack of Price Signals and Market
Instruments

There is currently no feed-in tariff, carbon pricing mechanism, or
hydrogen-specific incentive that would make green hydrogen
financially competitive with grey (fossil-derived) hydrogen. Without
these instruments, green hydrogen projects are left to rely on volatile
global export prices or grant funding, limiting their commercial
viability. The absence of domestic carbon pricing also weakens Egypt's
ability to create a homegrown demand base for hydrogen in transport
or industry.

Weak Institutional Capacity for
Project Oversight

While the Hydrogen Coordination Committee established in 2023 was
a critical step forward, it remains under-resourced, with limited
capacity to offer regulatory guidance, technical evaluation, or
investment facilitation. In contrast, peer countries like Chile, India, and
Namibia have established dedicated hydrogen agencies or task forces
with cross-sectoral mandates, clear timelines, and streamlined
coordination authority.
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2. Technological and R&D Constraints

Dependence on Imported Electrolyzer
Technology

All planned projects in Egypt currently depend on imported
electrolyzer technologies—mainly from Europe, China, and the UAE.
This import dependence raises costs, creates long lead times, and
exposes the sector to supply chain volatility. While discussions on local
assembly exist, no domestic electrolyzer manufacturing facility has
been established to date.

Egypt's reliance on external technology partners also limits domestic
innovation. Electrolyzer design, performance in arid climates, and
integration with renewable energy grids are areas where Egypt could
benefit from localized R&D—but research institutions and universities
remain underfunded and poorly linked to project developers or
ministries.

Insufficient Technical Standards
and Safety Protocols

Hydrogen is a highly flammable and volatile substance, requiring
specialized handling, transport, and storage protocols. Egypt currently
lacks national safety standards for hydrogen pipelines, refueling
stations, and ammonia conversion plants. This absence of clear
technical codes hinders infrastructure planning and increases project
risk. Moreover, without domestic testing and certification labs, all
quality assurance must be outsourced—slowing deployment and
increasing costs.

Limited Workforce Skills and
Technical Training

Green hydrogen projects require highly specialized labor—including
engineers skilled in electrochemistry, hydrogen safety, and renewable-
to-hydrogen integration. Egypt’s technical and vocational education
system does not yet include hydrogen-specific training curricula, and
few universities offer hydrogen engineering or clean fuels programs. As
a result, many pilot projects have relied on foreign contractors and
consultants, reducing knowledge transfer and long-term local capacity.
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1. Morocco: Strategic Integration
with Renewable Energy Zones

Morocco, like Egypt, has abundant solar and wind resources and strong export ties to Europe.
However, Morocco has tightly integrated green hydrogen planning with its existing renewable
energy infrastructure—especially through its Moroccan Agency for Sustainable Energy
(MASEN).

Key lessons include:

e Unified governance through a central agency overseeing renewables and hydrogen
planning.

e Export agreements with the EU and Germany backed by technical cooperation on
electrolyzer deployment and green ammonia certification.

e Hydrogen clusters co-located with solar/wind projects in southern Morocco to reduce
infrastructure costs and speed up integration.

Morocco has also piloted certification mechanisms aligned with EU requirements, which Egypt
will need to adopt to ensure market access.
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India has emerged as a green hydrogen frontrunner through the launch of its National Green
Hydrogen Mission in 2022, backed by USD 2.5 billion in government funding.

Key elements of its strategy include:

e Production-linked incentives (PLIs) for domestic electrolyzer manufacturing.

e Covernment offtake guarantees for hydrogen supplied to fertilizers and oil refineries,
creating immediate domestic demand.

e Dedicated hydrogen parks, with land, water, and power pre-approved for developers.

Egypt can draw inspiration from India’s approach to de-risking early investments through
public finance tools and integrating hydrogen into industrial sectors with existing hydrogen

demand (e.g, fertilizer, refining).

Namibia, despite limited industrial infrastructure, has positioned itself as a first-mover green
hydrogen exporter by securing over USD 500 million in concessional finance from European
institutions, including Germany's KfW and the EU’s Global Gateway initiative.

Notable elements:

e Clear land allocation and pre-permitted project sites in the Tsau Khaeb National Park.

e Dedicated green hydrogen development office to coordinate between ministries, investors,
and donors.

e Water-smart integration, using solar-powered desalination systems co-located with
electrolyzers.

Namibia's model demonstrates how countries with fewer legacy constraints than Egypt can
leapfrog to the front of the hydrogen value chain through early-stage financing and

Chile's green hydrogen strategy is widely regarded as one of the most detailed and transparent
in the Global South.

Key strengths include:

e Open-access tenders for hydrogen projects and related infrastructure (ports, pipelines).

e Digital permitting systems that reduce project approval times to under 9 months.
e A government-backed Green Hydrogen Council with private sector representation and
technical advisory units.

Chile has also developed detailed hydrogen certification standards, harmonized with European

and Asian buyer requirements. Egypt could emulate Chile’s approach to institutional
transparency, fast permitting, and international harmonization.
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Comparative Summary Table

‘ Country Key Feature Lesson for Egypt

Morocco Centralized hydrogen & renewables agency  Establish a unified governance body with cross-sectoral
(MASEN) authority

India Sovereign guarantees & domestic Create public de-risking tools and incentivize local
manufacturing incentives electrolyzer production

Namibia Concessional climate finance & export- Mobilize donor-backed finance with export-readiness as
driven strategy a priority

Chile Transparent permitting & EU-aligned Build investor confidence through streamlined approvals
certification and technical alignment

These global cases underscore that successful hydrogen development is not just about natural
resources—it requires regulatory clarity, investor de-risking, infrastructure coordination, and
political continuity. Egypt already has the raw materials; now it must deliver the enabling
ecosystem.

4. Energy Storage and Battery Technology:
The Missing Link in Egypt’s Clean Energy Transition

Egypt's renewable energy ambitions hinge not only
on scaling up solar, wind, and green hydrogen
production but also on developing a robust and
flexible energy storage infrastructure. According to
the Integrated Sustainable Energy Strategy (ISES) to
2040, Egypt aims to complement its clean energy
expansion with the rollout of utility-scale battery
storage and the planned deployment of pumped
hydro energy storage systems. These technologies
are expected to play a crucial role in ensuring grid
stability and mitigating the intermittency
challenges associated with variable renewables like
wind and solar (MoERE, 2024).

However, current installed storage capacity remains
limited. As of 2024, Egypt operates an estimated 20
MW of battery storage capacity, with no
commissioned pumped hydro systems, placing it
well behind peer countries such as Morocco (460
MW pumped hydro, 100 MW batteries) and South
Africa (1,400 MW pumped hydro, 360 MW batteries).
Although Egypt has announced plans to install
1,500 MW of energy storage capacity by 2030, these
systems are still in early-stage development and not
yet contributing to grid balancing (IEA, 2024; IRENA,
2023).
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In the meantime, Egypt continues to rely on natural gas and diesel-fueled thermal plants to
provide flexibility and peak-load coverage. These fossil-based balancing mechanisms add to
the carbon intensity of the power sector and expose the energy system to price volatility in
global fuel markets. Grid-scale storage remains one of the most pressing technical enablers for
achieving higher penetration of renewables, reducing curtailment, and improving investor
confidence. Accelerating the implementation of large-scale storage projects—especially in
high-solar-load regions such as Upper Egypt—will be critical to meeting Egypt’'s 2030 and
2040 clean energy targets and reducing dependency on fossil-based backup systems.

Globally, countries that have successfully integrated renewables at high levels—such as
Germany, the U.S., and China—have heavily invested in advanced battery technologies,
pumped hydro storage, and smart grid solutions. Egypt, however, has yet to deploy large-scale
energy storage projects, putting its 42% renewable energy target by 2035 at risk. To ensure a
stable and efficient clean energy supply, EQypt must rapidly invest in battery manufacturing,
grid modernization, and hybrid energy storage solutions that integrate solar, wind, and battery
storage systems.

The Need for Large-Scale Energy Storage in Egypt

Energy storage is essential for solving Egypt's renewable energy intermittency challenges.
While solar and wind projects are expanding rapidly, their contribution to Egypt's energy grid
remains limited by storage bottlenecks.

e Solar power peaks during midday but drops in the evening, when electricity demand
remains high.

e Wind energy is variable, with higher output at night, which does not always align with peak
electricity demand.

e \Without sufficient storage, excess renewable energy is wasted or must be curtailed, forcing
Egypt to fall back on fossil fuel generation for grid stability (OECD, 2024).

Currently, Egypt's battery storage capacity is negligible, with only a few small-scale pilot
projects in urban areas and remote off-grid locations (AmCham Egypt, 2024). For comparison:
e GCermany, a leader in energy storage, has deployed over 10 GW of grid-scale battery storage.
e California alone has over 5 GW of operational battery storage, allowing for seamless solar
integration.

e China is investing over USD 50 billion into battery storage technologies, including grid-scale
lithium-ion and solid-state batteries (IEA, 2024).
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Figure 22: Installed Grid-Scale Battery Storage Capacity by Country (2024)
Egypt's grid-scale battery storage capacity remains negligible compared to global
leaders. In 2024, Germany led with 10 GW, followed by the U.S. (5 GW) and China (7 GW),
while Egypt has only small pilot projects totaling under 50 MW.
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Source: AMEA Power (2025), “AMEA Power signs agreements to develop 1,500MWh battery energy
storage systems in Egypt”; ESS News (2024), “Egypt set for 1.1 GWh of battery storage across three
projects”; Clean Energy Wire (2025), “German battery storage capacity increases 50% in 2024 —
report”; Energy Storage News (2025), “US deployed 11.9GW of storage in 2024, 18.2GW of grid-scale
additions expected in 2025"; ESS News (2025), “China’s new energy storage capacity surges to 74
GW/168 GWh in 2024, up 130% YoY".

Without comparable investment and policy incentives, Egypt risks delaying its renewable
energy deployment due to grid congestion, curtailments, and reliance on fossil fuel backup
systems.

Battery Storage Solutions:
Which Technologies Can Work for Egypt?

Egypt must explore multiple energy storage solutions, depending on cost, efficiency, and
scalability. The three most viable storage technologies for Egypt are:

1. Lithium-lon Battery Storage

e Best suited for short-term grid stability and renewable integration.

e Fast deployment and declining costs—global lithium-ion battery prices have dropped by
85% since 2010.

e Egypt currently imports all lithium batteries—developing a domestic lithium processing or
battery manufacturing sector could strengthen energy security and local job creation (North
Africa Energy Report, 2024).
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Figure 23 Lithium-ion Battery Price Decline (2010-2024)
Lithium-ion battery prices have dropped by over 85% since 2010, falling from $1,200/kWh
to just under $150/kWh in 2024. This global trend has made battery storage more viable,
though Egypt has yet to capitalize on these cost reductions.
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Source: BloombergNEF (2024), “Lithium-lon Battery Pack Prices See Largest
Drop Since 2017, Falling to $115 per Kilowatt-Hour”; International Energy Agency
(2023), “Batteries and Secure Energy Transitions”.

2. Pumped Hydro Storage

e Egypt could leverage existing hydropower infrastructure (e.g., Aswan High Dam) for pumped
hydro storage.

e |ow operating costs and long lifespan—this method can store excess renewable energy and
release it when demand peaks.
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3. Green Hydrogen as an Energy Storage Solution

e Egypt plans to become a regional leader in green hydrogen production—this could serve as
a long-duration storage solution for excess solar and wind power.

e Hydrogen can be stored and converted back to electricity when needed, unlike lithium-ion
batteries, which degrade over time.

Challenges:

e High costs of electrolyzers and hydrogen storage infrastructure.

e \Water-intensive process, which may conflict with Egypt's water scarcity concerns (Egypt’s
National Strategy for Low-Carbon Hydrogen, 2024).

Investment and Policy Challenges
in Scaling Up Energy Storage

Despite recognizing the importance of energy storage, Egypt's investment in battery storage
remains low compared to other countries with similar renewable energy goals.

Key Barriers to Energy Storage Development in Egypt:

’ Lack of Policy and Regulatory Incentives
No feed-in tariffs or storage subsidies exist to encourage private-sector battery investments.

Unclear regulatory framework on how storage solutions can participate in Egypt's electricity
market (OECD, 2024).

‘ High Costs and Limited Access to Finance

Grid-scale battery storage is still capital-intensive, with an average cost of USD 200-300 per
kWh for lithium-ion systems.

Egypt has not yet secured concessional loans or private investment for large-scale energy
storage projects (AmCham Egypt, 2024).

‘ Limited Local Manufacturing of Batteries

Egypt imports nearly 100% of its battery components, making the sector highly dependent on
foreign supply chains.

Neighboring Morocco and the UAE have launched domestic battery production efforts, while
Egypt has yet to initiate a similar program (North Africa Energy Report, 2024).
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Figure 24. Global Energy Storage Investment by Country (2020-2024)
Between 2020 and 2024, global energy storage investments surged. China led with over
$50 billion, followed by the U.S. ($30 billion) and Germany ($20 billion). Egypt's investment
remained below $500 million, signaling a major gap in clean energy readiness.
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Source: International Energy Agency (2024), “World Energy Investment 2024”;
BloombergNEF (2025), “Energy Transition Investment Trends 2025".

Opportunities for Energy Storage Growth in Egypt

Opportunities for Energy Storage Growth in Egypt

To overcome these barriers, Egypt will need to continue strengthening its approach to energy
storage by further integrating storage solutions—such as battery systems and pumped hydro—
with solar and wind deployment. While there is currently no standalone national energy
storage strategy, Egypt's updated Integrated Sustainable Energy Strategy (ISES) to 2040
includes energy storage as a key component, identifying it as essential to managing renewable
intermittency and ensuring grid stability. The strategy emphasizes selecting the optimal mix of
storage technologies to support system flexibility. Moreover, additional technical and feasibility
studies are planned in collaboration with international partners to guide future investments
and inform long-term storage planning.

Key steps include:

Key steps include:
Establishing a National Energy Storage Policy

Introduce storage incentives, such as tax breaks, grants, and public-private partnerships (PPPs).
Mandate energy storage requirements for all new large-scale renewable energy projects.
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Conclusion: Unlocking Egypt’s Energy Storage Potential

Energy storage is increasingly recognized as a cornerstone of Egypt’'s clean energy transition—
not merely a missing link, but a rapidly advancing pillar of system-wide reliability. The
government has taken concrete steps to integrate storage solutions into ongoing and planned
renewable projects, reflecting a growing institutional understanding of storage as essential to
managing variability in solar and wind power.

Notably, recent photovoltaic installations such as the Abidos Solar Plant have incorporated on-
site battery energy storage systems (BESS) capable of discharging during evening peak
demand hours. This ensures that solar assets contribute meaningfully beyond daylight
generation, helping to flatten peak load curves and reduce pressure on gas-fired plants.
Additionally, the Egyptian Electricity Transmission Company (EETC) has entered into
agreements with private sector developers to construct stand-alone grid-scale battery projects
with a combined capacity of 1,500 MWh—a significant step toward diversifying system
flexibility options and supporting frequency regulation, peak shaving, and reserve provision
(MOERE, 2024).

These developments mark important progress, but the pace and scale of deployment must
continue to accelerate. Egypt’'s renewable energy ambitions—42% clean energy by 2030 and
~74% by 2040 under the Integrated Sustainable Energy Strategy—will require not only more
generation capacity, but the infrastructure to store, dispatch, and stabilize intermittent power
sources. Battery storage, when deployed at scale and integrated with smart grid technologies,
can become a cost-effective alternative to traditional peaking plants, reduce curtailment, and
enable deeper penetration of renewables.

By prioritizing investment in storage technologies, regulatory reform, and domestic supply
chain development, Egypt can:

e Increase grid reliability and energy security, particularly in remote or high-load regions;

e Cradually phase down reliance on gas-fired peaking plants, enabling a more flexible and
lower-emissions generation mix;

e Position itself as a manufacturing and innovation hub for battery and storage technologies
within Africa and the Arab region;

e Cenerate high-value employment opportunities, especially in advanced manufacturing,
installation, and system integration;

e Attract global investors and technology partners seeking stable, climate-aligned emerging
markets.
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These developments mark important progress, but the pace and scale of deployment must
To realize this potential, Egypt should continue building on current efforts by developing a
dedicated national energy storage roadmap that aligns with its broader energy and industrial
policy. This includes setting clear targets, incentivizing local assembly, and coordinating
storage deployment with the expansion of renewables and electric grid modernization. If
implemented with foresight and scale, Egypt can emerge as a regional and continental leader

in battery storage deployment, reinforcing its status as a clean energy pioneer in the Global
South.

5. Energy Access and Rural Electrification:
Bridging the Urban-Rural Divide
in Egypt’s Energy Transition

Access to reliable, affordable, and clean energy is a cornerstone of economic development,
social inclusion, and environmental sustainability. Despite significant advancements in Egypt’s
energy sector, rural and remote communities continue to face energy access challenges,
limiting their ability to fully participate in economic growth and development.

With more than 57 million people living in rural areas, ensuring universal electricity access
remains a national priority (OECD, 2024). Egypt has made notable progress in rural
electrification, with electrification rates exceeding 99%. However, many rural households and
agricultural areas still experience low-quality electricity service, frequent power outages, and
inadequate grid infrastructure, creating a gap in reliable energy access (IEA, 2024). Additionally,
off-grid communities in Egypt's Western Desert, Sinai Peninsula, and Red Sea regions continue

to depend on expensive and polluting diesel generators, highlighting the need for
decentralized renewable energy solutions.

Figure 25. Quality of Electricity Access in Rural Egypt (2024)
In 2024, 35% of grid-connected rural households report frequent voltage instability and
power outages, particularly in Upper Egypt and the Western Desert.

Quality of Electricity Access in Rural Egypt
(2024)
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Source: International Energy Agency (2024), “Electricity 2024: Analysis and

Forecast to 2026"; Reuters (2024), “Egypt counts on foreign funds to buy gas as
power crisis worsens”.
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Expanding clean energy access to rural and underserved communities is essential to reducing
poverty, improving health outcomes, and fostering local economic development. By leveraging
solar mini-grids, decentralized wind power, and clean cooking technologies, Egypt can
enhance rural electrification while reducing dependence on fossil fuels.

Egypt's Progress in Rural Electrification
and Clean Energy Access

Over the past two decades, Egypt has implemented a series of electrification programs aimed
at expanding grid infrastructure, subsidizing rural energy connections, and increasing the
deployment of renewable energy in remote areas. The country’s Integrated Sustainable Energy
Strategy (ISES) 2035 and National Climate Change Strategy (NCCS) 2050 emphasize the role of
clean energy in rural development, aiming to fully eliminate energy poverty by the next decade
(OECD, 2024).

Several key achievements in rural electrification include:

‘ National Grid Expansion to Rural Areas

e Over 98% of Egypt's rural villages are now connected to the national electricity grid, an
increase from 85% in the early 2000s (IEA, 2024).

e The government has invested more than $1.5 billion in upgrading rural transmission lines
and substations over the past decade.

e However, aging infrastructure and power losses in remote areas result in frequent voltage
fluctuations and outages, particularly in Upper Egypt and the Western Desert.

‘ Decentralized Renewable Energy Initiatives

e The Egyptian government, in collaboration with the European Bank for Reconstruction and
Development (EBRD) and the African Development Bank (AfDB), has developed pilot solar
mini-grid projects in remote communities.

e The Siwa Solar Power Plant, a 10 MW off-grid solar project, provides clean energy to over
25,000 residents in the Siwa Oasis.

e The Kom Ombo Rural Electrification Project aims to install solar-powered microgrids in 80
villages, providing clean energy access to more than 100,000 people by 2026.

‘ Clean Cooking Technologies and LPG Access

e Egypt has made significant progress in phasing out traditional biomass cooking fuels, such
as wood and charcoal, which contribute to indoor air pollution and deforestation.

e The National LPG Expansion Program has increased access to clean liquefied petroleum gas
(LPQ) stoves, reducing reliance on hazardous kerosene and biomass burning.

e However, LPG distribution remains inefficient in remote communities, leading to higher fuel
prices and limited availability in Sinai and the Red Sea regions (OECD, 2024).

Despite these advancements, Egypt's rural energy landscape still faces major challenges,
requiring policy innovation, public-private partnerships, and investment in off-grid renewables.

64



entlaglial

Figure 26: Clean Cooking Access in Rural Egypt by Fuel Type (2024)
While 68% of rural households use LPG for cooking, 22% still rely on biomass and 10% use kerosene,
highlighting disparities in clean cooking access and the continued use of polluting fuels.
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Source: International Energy Agency (2024), “SDG7: Data and Projections”; World Health
Organization (2024), “Proportion of Population with Primary Reliance on Clean Fuels (%).”

Key Challenges Hindering Rural Energy Access

While electrification rates are high, Egypt faces structural challenges in ensuring universal and
equitable energy access in rural areas.

‘ Grid Reliability and Infrastructure Deficiencies

e Rural commmunities experience higher rates of power outages due to weak transmission
infrastructure and limited maintenance funding.

e Over 35% of grid-connected rural homes report frequent voltage instability, affecting
agricultural irrigation, refrigeration, and small-scale enterprises (IEA, 2024).

e Expanding grid-connected renewables in rural areas requires upgrading transmission and
distribution networks, which remain underfunded and outdated.

. Lack of Investment in Off-Grid Renewables

e Off-grid solar and wind solutions remain limited in scale, with less than 3% of rural
households connected to standalone renewable energy systems (North Africa Energy Report,
2024).

e Private sector investment in rural renewables is low due to high project development costs,
weak regulatory incentives, and limited financing options for small-scale developers.

e The absence of rural-specific subsidies and feed-in tariffs discourages private companies
from investing in decentralized energy solutions.

. Socioeconomic Barriers to Clean Cooking and Modern Energy Use

e While LPG and solar-powered cookstoves are becoming more accessible, low-income
households struggle with upfront costs for purchasing clean energy appliances.

e Gender disparities in energy access persist, as rural women continue to rely on traditional
biomass for cooking, affecting their health and economic productivity.

e There is limited awareness of clean energy solutions among rural consumers, delaying
adoption rates of solar home systems and energy-efficient appliances.

To address these challenges, Egypt must implement targeted interventions to expand off-grid
energy access, improve grid reliability, and promote inclusive energy policies.
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Conclusion: The Role of Energy Access in
Egypt's Sustainable Development

Ensuring sustainable and equitable energy access in Egypt’s rural areas is crucial for:

Reducing poverty and fostering local economic development.

Empowering women and marginalized communities through clean energy access.
Enhancing food security by electrifying agricultural irrigation and storage systems.
Lowering emissions by replacing diesel generators with solar and wind energy solutions.

By expanding investment in off-grid renewables, strengthening rural grid reliability, and
promoting inclusive energy policies, Egypt can achieve full energy access while advancing its
clean energy transition. A well-designed rural electrification strategy will not only ensure
economic growth and energy security but also position Egypt as a regional leader in
sustainable energy solutions across the Middle East and North Africa (MENA) region.
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6. Wind Energy Development: Progress and Challenges

Egypt has substantial wind energy potential,

particularly in the Gulf of Suez, where wind speeds

average 10.5 m/s, making it one of the best locations

globally for wind power generation. The Gabal El Zayt

and Zafarana Wind Farms, with a combined capacity of

1.3 GW, have played a critical role in Egypt’'s renewable
energy mix, but further expansion has been hampered

by infrastructure constraints, supply chain challenges,

and financing hurdles (IEA, 2024). K

As of 2024, wind energy accounts for 6.5% of Egypt’s
total electricity mix, with an installed capacity of 1.7 GW,
up from 800 MW in 2015 (OECD, 2024).

Figure 27. Installed Wind Energy Capacity in Egypt (2010-2024)
Egypt’s installed wind capacity grew steadily from 500 MW in 2010 to approximately 1.46 GW by
2024, reflecting increased project development, though still far short of the 12 GW target by 2035.
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Source: International Renewable Energy Agency (IRENA), “Renewable Capacity
Statistics 2024"; New and Renewable Energy Authority (NREA) (2024), “Wind Power
Development in Egypt: Historical Overview, Current Status, and Future Prospects”.

The government aims to reach 12 GW of wind power by 2035, yet achieving this goal requires
overcoming several significant obstacles. The primary challenge is grid congestion, as much of
the wind power is generated in remote coastal areas with limited transmission infrastructure.
The European Bank for Reconstruction and Development (EBRD) has pledged EUR 165 million
to expand transmission lines from the Gulf of Suez to Cairo, but additional financing of EUR 35
million is still required to complete the project (IEA, 2024).
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Figure 28. Wind Power in Egypt: Growth in Installed Capacity and Share of Electricity Generation (2010-2024)
This chart illustrates the evolution of wind energy in Egypt from 2010 to 2024, showing both installed capacity in
megawatts (MW) and its share of total electricity generation (%). While installed capacity has grown steadily—
from under 550 MW in the early 2010s to nearly 1,900 MW in 2024—the corresponding share in the national
electricity mix remains modest. This underscores the need for complementary investments in grid integration,
storage, and dispatchability to fully leverage wind energy’s potential in Egypt’s clean energy transition.
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Source: International Renewable Energy Agency (IRENA), “Renewable Energy
Statistics 2024"; Reuters (2024), “Egypt reaffirms 42% renewable energy goal for
2030, but urges international help”.

Another major barrier is Egypt’'s reliance on imported wind turbine components, which has
slowed project development and increased costs. Unlike Morocco, which has successfully
localized wind turbine manufacturing, Egypt's domestic industry remains underdeveloped. In
response, the government has launched a joint venture with Siemens Gamesa, aiming to
establish Egypt's first local wind blade manufacturing facility by 2026, which could reduce
costs and increase deployment rates (AmCham Egypt, 2024).

Harnessing Egypt's Untapped Wind Potential

Egypt's wind energy potential isamong the highest in Africa and the Middle East, with the
International Renewable Energy Agency (IRENA) estimating that the country has the capacity
to generate over 30 GW of wind power (IEA, 2024). However, less than 6% of this potential has
been utilized due to a lack of investment in infrastructure, policy misalignment, and slow
adoption of advanced wind turbine technology. The Gulf of Suez alone could accommodate at
least 13 GW of wind power, but projects have been delayed due to environmental assessments
and financing shortfalls (North Africa Energy Report, 2024).

While Egypt’s primary wind projects have been concentrated in the Gulf of Suez, the Western
Desert and the Nile Valley have immense untapped wind resources. Studies conducted by the
New and Renewable Energy Authority (NREA) indicate that wind speeds in these regions
regularly exceed 9 m/s, making them viable for large-scale wind farm developments (IEA,
2024). Expanding wind energy into these areas could diversify Egypt's renewable energy
sources, but it requires substantial grid modernization and transmission capacity upgrades to
integrate wind power into the national electricity grid.

Egypt's Integrated Sustainable Energy Strategy (ISES) 2035 has set a target of achieving 12 GW
of wind energy capacity, but current investment levels are insufficient to meet this goal.
Between 2020 and 2024, Egypt secured USD 3.5 billion in wind energy investments, yet this
figure falls short of the USD 10 billion required to scale up projects to meet 2035 targets (OECD,
2024).
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Figure 29. Annual Wind Energy Investments in Egypt (2015-2024)
Egypt's wind energy sector attracted $3.5 billion in total investment between 2020 and
2024. However, annual investments have fluctuated, falling short of the $10 billion needed
by 2035.
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Source: Egypt Today (2022), “Foreign investments in Egypt's renewable energy
rise to $3.5B"; PVKnowHow (2025), “Egypt renewable energy 2026: Discover 12
GW of Stunning Projects”.

Without a clear roadmap for private sector participation, Egypt risks falling behind regional
competitors like Morocco, which has already reached 4 GW of wind capacity and is on track to
meet its 10 GW target by 2030 (North Africa Energy Report, 2024).

Infrastructure and Grid Limitations: A Critical Bottleneck

One of the greatest challenges to Egypt’'s wind energy expansion is the lack of adequate
transmission infrastructure to handle large-scale wind power generation. The country’'s aging
grid network struggles to accommodate intermittent renewable energy sources, leading to
curtailments in wind energy production. In 2023 alone, over 320 GWh of wind energy was
curtailed due to insufficient transmission capacity, representing a 14% loss in potential output
(IEA, 2024).
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Figure 30. Wind Energy Curtailments Due to Grid Constraints (2018-2023)
Inadequate transmission capacity led to 320 GWh of wind energy curtailments in 2023
alone—equivalent to 14% of total output, underscoring Egypt’s urgent need for grid
modernization.
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To address this, EQypt has launched grid modernization projects with international partners.
The European Investment Bank (EIB) and the World Bank have pledged over USD 1.2 billion to
upgrade Egypt's transmission network, focusing on enhancing grid flexibility and reducing
bottlenecks (AmCham Egypt, 2024). However, implementation remains slow due to
bureaucratic delays and regulatory hurdles.

A crucial component of modernizing Egypt’s grid is the integration of smart grid technology
and energy storage solutions. Countries such as Denmark and Germany have successfully
incorporated grid storage systems to stabilize wind power output and enhance grid resilience.
Egypt has yet to fully invest in large-scale battery storage solutions, relying instead on natural
gas power plants to balance fluctuations in renewable energy output (OECD, 2024).
Accelerating investment in battery storage and pump-storage hydropower projects could
significantly improve the reliability of wind power integration into Egypt’s grid.
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The Role of Local Manufacturing and Job Creation

One of the major economic benefits of expanding Egypt's wind sector is its potential to
generate thousands of jobs and localize manufacturing industries. As it stands, over 75% of
Egypt's wind turbines and components are imported, primarily from Europe and China,
leading to high costs and supply chain vulnerabilities (IEA, 2024). By contrast, Morocco has
developed a strong local wind manufacturing industry, producing over 60% of its turbine
components domestically, which has reduced project costs and accelerated deployment rates
(North Africa Energy Report, 2024).

To address this, the Egyptian government has partnered with Siemens Gamesa to develop a
local wind turbine manufacturing plant, scheduled to begin operations by 2026. This initiative
could cut turbine import costs by up to 30%, while creating over 2,500 direct and indirect jobs
in the wind energy supply chain (AmCham Egypt, 2024). Expanding domestic manufacturing
will also reduce Egypt’s reliance on foreign technology providers, positioning the country as a
regional hub for wind energy equipment production.

Women remain underrepresented in Egypt’s renewable energy workforce, comprising less
than 12% of employees in the wind sector (Egyptian Women Fact Sheet, 2024). Encouraging
women's participation in wind turbine assembly, installation, and maintenance could help
bridge the gender gap in the clean energy sector. Government initiatives that support female-
led cleantech startups and provide targeted training programs in wind energy technology
could create sustainable employment pathways for women and youth in rural areas.

Financing and Policy Recommendations for
Wind Energy Expansion

To accelerate wind energy deployment and meet Egypt's 12 GW target, several policy and
investment strategies should be prioritized:

‘ Boosting Domestic Manufacturing

e Egypt must fast-track the Siemens Gamesa wind blade manufacturing facility and
encourage further localization of wind energy supply chains.

e Establish tax incentives for wind energy manufacturers to encourage local production of
turbine components.

‘ Strengthening Grid Infrastructure

e Expand investment in smart grid technology and energy storage solutions to ensure stable
integration of wind energy.

e Prioritize public-private partnerships (PPPs) for grid modernization, with a focus on
expanding transmission capacity from wind-rich regions to industrial hulbs.

. Attracting Private Sector Investment

e Establish green financing instruments such as sustainability-linked bonds to encourage
private-sector participation.

e Provide low-interest financing for wind energy startups, similar to South Africa’'s Renewable
Energy Independent Power Producer Procurement Program (REIPPPP), which has successfully
attracted USD 20 billion in private wind investments (IEA, 2024).

71



. Promoting Gender Inclusion and Workforce Development

e Launch vocational training programs for women and youth in wind turbine installation and
maintenance.

e Provide dedicated funding and mentorship programs for female entrepreneurs in the wind

energy sector.

By implementing these targeted interventions, Egypt can unlock its full wind energy potential,
drive industrial competitiveness, and create a resilient, gender-inclusive clean energy economy
that positions the country as a regional leader in wind power innovation and sustainability.

7. Water-Energy Nexus:
Balancing Resource Scarcity and Clean Energy Expansion

Egypt faces a dual challenge of ensuring
energy security while managing severe
water scarcity, making the water-energy
nexus a critical dimension of the country’s
sustainability strategy. With over 90% of
Egypt's freshwater resources derived from
the Nile River, the rising demand for
energy production, industrial expansion,
and population growth has intensified
competition for water resources (IEA,
2024). Climate change is exacerbating the
situation, as higher temperatures and
irregular rainfall patterns are projected to
reduce Egypt's available freshwater supply
by up to 22% by 2050 (North Africa Energy
Report, 2024).

Meanwhile, Egypt's ambitious clean energy
transition, particularly the development of
green hydrogen, solar, and wind energy,
requires significant water inputs, creating
a complex interdependency between the
water and energy sectors. As Egypt moves
toward expanding renewable energy and
reducing reliance on fossil fuels, the
efficient management of water resources
will be essential to ensuring sustainable
and resilient energy production.
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The Water Demands of Egypt's Energy Sector

Egypt's energy production is heavily water-intensive, with hydropower, thermal power plants,
and emerging hydrogen facilities consuming vast amounts of freshwater for cooling, steam
production, and industrial processing. The Aswan High Dam, Egypt's largest hydropower
facility, provides 2.8 GW of electricity, but its efficiency has declined over the years due to
sedimentation, aging infrastructure, and changing Nile River flow patterns (IEA, 2024). With
Egypt’'s population projected to reach 160 million by 2050, ensuring sufficient water availability
for hydropower generation while meeting agricultural, industrial, and municipal needs poses a
significant sustainability challenge (OECD, 2024).

In contrast, solar and wind energy have low direct water consumption, but the construction of
renewable energy infrastructure, including manufacturing of solar panels, wind turbines, and
batteries, still demands significant water use. A study conducted by the International
Renewable Energy Agency (IRENA) found that solar PV manufacturing can require up to 2,000
liters of water per megawatt-hour (MWh) of electricity produced, though this is significantly
lower than the 15,000 liters per MWh required for coal and natural gas power plants (North
Africa Energy Report, 2024).

Figure 31. Comparative Water Intensity of Power Generation Technologies
Coal and natural gas power plants consume up to 15,000 liters of water per MWh—over 7
times more than solar PV and 15 times more than wind, highlighting the water-saving
benefits of renewables.
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Source: International Energy Agency (2023), “Global Water Consumption in the
Energy Sector by Fuel and Power Generation Type in the Stated Policies
Scenario”; Visualizing Energy (2023), “What Methods of Electricity Generation
Use the Most Water?”
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The largest emerging water-energy demand comes from green hydrogen production, which
requires 9 liters of water for every kilogram of hydrogen produced. Egypt has signed
agreements with international partners to develop over USD 40 billion in green hydrogen
projects, with anticipated production of up to 5 million tons annually by 2040. If fully realized,
this would require over 45 billion liters of water per year, posing serious risks to Egypt’s already
strained water reserves (Egypt's National Strategy for Low-Carbon Hydrogen, 2024). Without a
sustainable water management plan, the rapid expansion of hydrogen production could
jeopardize Egypt's water security, necessitating innovative desalination and water recycling
solutions.

Figure 32. Projected Water Demand for Hydrogen Production in Egypt (2025-2040)
Egypt's hydrogen ambitions could demand over 45 billion liters of water annually by 2040.
This chart illustrates the rising water requirements associated with green hydrogen
production.
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Desalination as a Key Solution: Progress and Challenges

To mitigate water shortages while supporting clean energy expansion, Egypt has invested
heavily in desalination projects. The government aims to construct 17 new desalination plants,
with a total capacity of 6.4 million cubic meters per day by 2035 (AmCham Egypt, 2024). The
largest of these projects, the East Port Said desalination plant, will produce 250,000 cubic
meters of water daily, with a focus on supplying water for industrial zones and green hydrogen
production.
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Figure 33. Egypt's Planned Desalination Capacity Expansion (2024-2035)
Egypt plans to scale up desalination capacity from 1 MCM/day in 2024 to 6.4 MCM/day by
2035 to address water shortages and meet industrial and energy-sector demands.
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Source: Daily News Egypt (2025), “Egypt operates 125 desalination plants with
daily capacity of 1.31 million cubic meters”; Water HQ (2024), “Egypt Targets Major
Desalination Growth to Address Water Scarcity by 2050".

Despite this progress, desalination remains energy-intensive, with traditional desalination
plants consuming up to 4 kWh per cubic meter of water produced. This creates a paradox—
where producing water for energy requires more energy, further straining Egypt’s electricity
grid (IEA, 2024). However, recent advancements in solar-powered desalination technology have
shown promising potential, with Egypt exploring pilot projects that integrate solar thermal
energy with desalination plants to reduce fossil fuel dependency in water production.

Other countries, such as Saudi Arabia and the UAE, have successfully scaled up renewable-
powered desalination. For instance, Dubai’'s Jebel Ali desalination plant is partially powered by
solar PV, reducing its energy consumption by 30% (North Africa Energy Report, 2024). Egypt
could adopt similar strategies, integrating solar and wind energy into desalination projects,
reducing reliance on conventional power sources and ensuring long-term water sustainability.

Water Efficiency in Industrial and Agricultural Energy Use

Egypt's industrial sector accounts for 28% of total water consumption, with steel, cement, and
petrochemical production being the most water-intensive industries. To reduce water waste
and improve efficiency, Egypt has introduced mandatory water reuse regulations for industrial
zones, requiring factories to recycle at least 50% of their wastewater (OECD, 2024). The Suez
Industrial Zone, home to several clean energy projects, has implemented a closed-loop water
recycling system, reducing freshwater withdrawals by 40% and serving as a model for future
industrial developments.

Agriculture remains the largest water consumer in Egypt, using over 80% of the country's
freshwater resources.
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Figure 34. Water Consumption by Sector in Egypt (Latest Available Data)
Agriculture dominates Egypt's water use, consuming 80% of available freshwater
resources, compared to just 18% for industry and 2% for municipal needs.
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Source: Central Agency for Public Mobilization and Statistics (CAPMAS) (2016),
“Press Release on World Water Day 2016".

With climate change increasing evaporation rates and reducing Nile water availability, efficient
irrigation technologies are becoming essential for water conservation. The government has
initiated a $2.5 billion national irrigation modernization program, replacing flood irrigation with
drip and pivot irrigation systems, reducing water losses by 30% while improving energy
efficiency in pumping systems (IEA, 2024).

Furthermore, Egypt is exploring solar-powered irrigation to reduce dependency on diesel-
powered pumps. The UNDP-supported “Solar for Agriculture” initiative has already deployed
over 100 solar-powered irrigation systems in Upper Egypt, reducing operational costs for
farmers by 60% while cutting CO, emissions from diesel generators (North Africa Energy
Report, 2024). Expanding solar-driven irrigation systems nationwide could significantly reduce
water wastage, improve food security, and lower energy demand in the agricultural sector.
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Policy and Financial Strategies for Strengthening
the Water-Energy Nexus

Given the interconnected nature of water and energy, Egypt must adopt a holistic policy
framework that aligns water management strategies with clean energy expansion.

To achieve this, several key actions must be prioritized:

‘ Scaling Up Renewable-Powered Desalination

e Develop solar and wind-powered desalination plants to reduce the energy footprint of water
production.

e Invest in research and development of energy-efficient desalination technologies, including
membrane distillation and electrochemical desalination.

‘ Enhancing Industrial Water Recycling and Efficiency
e Establish mandatory water reuse targets for industries to minimize freshwater withdrawals.
e Introduce incentives for clean energy companies that adopt closed-loop water systems.

. Modernizing Agricultural Water and Energy Use

e Expand solar-powered irrigation systems, providing subsidies to small-scale farmers to
switch from diesel pumps to solar alternatives.

e Encourage precision agriculture techniques that reduce water consumption while
optimizing crop yields.

. Integrating Green Hydrogen Development with Water Sustainability

e Require green hydrogen projects to use desalinated or recycled water, ensuring that
freshwater resources remain available for human consumption.

e Establish clear regulatory frameworks to limit water-intensive hydrogen production in water-
scarce regions.

‘ Strengthening Regional Water Cooperation

e Engage in regional dialogues with Sudan and Ethiopia to ensure equitable Nile River water
distribution, preventing future geopolitical conflicts over water access.

e Develop cross-border renewable energy agreements that integrate shared hydropower and
solar energy projects.

By addressing the water-energy nexus through sustainable policy interventions, technological
innovation, and integrated resource management, Egypt can mitigate the risks of water
scarcity while achieving its clean energy ambitions. The successful implementation of these
strategies will be crucial for Egypt’s long-term environmental resilience, economic stability, and
energy independence.
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8. Nuclear Energy in Egypt: Potential, Challenges,

and Strategic Integration into the Clean Energy Transition

Egypt has long envisioned nuclear energy as a
cornerstone of its energy security strategy, aiming to
diversify its energy mix and reduce reliance on fossil
fuels and imported energy sources. The country’s first-
ever nuclear power project, the El Dabaa Nuclear Power
Plant (NPP), marks a significant step toward achieving
these ambitions. This 4.8 GW nuclear facility, currently
under construction with Russian collaboration, is
expected to contribute 10% of Egypt's total electricity
generation by 2035 (IEA, 2024).

While nuclear power offers a stable, low-carbon energy
source, its high capital costs, long development
timelines, and geopolitical dependencies pose major
challenges. Additionally, concerns over nuclear waste
management, safety protocols, and public perception
remain significant barriers to broader nuclear
expansion. As Egypt advances its nuclear energy
program, it must ensure that investments align with
sustainable development priorities, integrate effectively
with renewables, and establish robust regulatory
frameworks for long-term safety and efficiency.

El Dabaa Nuclear Power Plant:
A Major Milestone for Egypt

The El Dabaa Nuclear Power Plant (NPP), located on Egypt's Mediterranean coast, represents
one of the largest energy infrastructure projects in Africa and the Middle East. This USD 30
billion project is being developed in collaboration with Russia’s state-owned Rosatom, which is
financing 85% of the project through a USD 25 billion loan, with Egypt funding the remainder
(North Africa Energy Report, 2024). Once operational, El Dabaa’s four reactors will provide 4.8
GW of electricity, helping stabilize Egypt's power grid and reduce reliance on natural gas (IEA,

2024).
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Figure 35. Rural Electrification Coverage in Egypt (2000-2024)
Egypt's rural electrification rate rose from 85% in 2000 to over 98% by 2024, reflecting
major progress in grid expansion. However, quality and reliability remain uneven across
governorates.
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Key anticipated benefits of the project include:

e Enhanced Energy Security: Reducing dependence on natural gas-fired power plants, which
currently account for over 60% of Egypt's electricity generation.

e Base-Load Stability: Providing constant and reliable electricity, unlike intermittent
renewable energy sources such as solar and wind.

e Job Creation and Technological Advancement: Generating thousands of jobs in nuclear
engineering, safety operations, and plant maintenance.

However, the project is not without significant challenges. The high cost of construction and
long payback period raise concerns over financial sustainability. EQypt will need to repay the
USD 25 billion loan over 22 years, meaning that El Dabaa must operate at full capacity for
decades to remain economically viable (OECD, 2024). Additionally, potential geopolitical risks,
given Russia’s central role in the project, could complicate future negotiations on nuclear fuel
supply and technology transfer.

Nuclear Power’s Role in Egypt’s Clean Energy Transition

While El Dabaa marks a major milestone in Egypt's energy evolution, the country's overall
nuclear strategy remains relatively modest compared to other nations aggressively expanding
nuclear capacity. France, China, and South Korea have successfully scaled up nuclear power to
meet over 25% of their energy needs, but Egypt’'s plans remain limited to a single 4.8 GW plant
(IEA, 2024).
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For nuclear power to be a true game-changer in Egypt's clean energy transition,
several key questions must be addressed:

‘ Grid Integration:
How will nuclear interact with renewables? While solar and wind are intermittent sources,

nuclear operates continuously, requiring careful grid management to balance supply and
demand.

. Scaling Beyond El Dabaa:
Will Egypt invest in additional reactors or explore small modular reactors (SMRs), which offer
lower upfront costs and faster deployment?

. Public Perception and Safety:
Can Egypt build trust in nuclear energy, ensuring strict safety protocols and transparent
governance to mitigate public resistance?

A hybrid approach, where nuclear provides base-load power while renewables handle peak
demand, could offer Egypt an optimized energy mix, reducing dependency on fossil fuels while
maintaining grid stability.

Nuclear Waste Management and Safety Concerns

A key challenge with nuclear energy is waste disposal and long-term safety management.
Egypt's Nuclear and Radiological Regulatory Authority (ENRRA) oversees nuclear safety
standards, but clear long-term plans for radioactive waste storage and decommissioning
remain lacking (AmCham Egypt, 2024).

Countries like Sweden and Finland have pioneered deep geological repositories for nuclear
waste, while France reprocesses spent fuel to reduce waste volume. Egypt, however, has yet to
articulate a comprehensive nuclear waste strategy. Without clear policies on storage, recycling,
or disposal, public concerns over nuclear safety could hinder future expansion efforts.

Additionally, Egypt must establish a robust emergency response system, ensuring that safety
measures align with international best practices. Incidents such as the 2011 Fukushima disaster
in Japan highlight the risks of natural disasters impacting nuclear facilities, emphasizing the
need for rigorous contingency planning and disaster preparedness.
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Economic and Geopolitical Implications
of Nuclear Expansion

Egypt's nuclear ambitions must be considered within broader economic and geopolitical
frameworks. Nuclear energy is capital-intensive, requiring long-term financing and stable
geopolitical relations with reactor suppliers.

e Russia’s Dominance in Egypt’s Nuclear Sector: With Rosatom financing and constructing El
Dabaa, Egypt's nuclear future is closely tied to Russian energy diplomacy. While this provides
technological expertise, it also creates dependence on Russian nuclear fuel and operational
assistance (North Africa Energy Report, 2024).

e Potential Diversification of Nuclear Partnerships: To reduce dependence on Russia, EQypt
could collaborate with other nuclear technology providers, such as France's EDF, China's CNNC,
or South Korea's KEPCO.

e Regional Leadership in Nuclear Energy: With no other North African country operating
commercial nuclear reactors, Egypt could position itself as a nuclear energy leader in the
region, exporting nuclear expertise and technical services to neighboring countries considering
nuclear power.

Additionally, nuclear power could enhance Egypt’s industrial competitiveness by providing
cheap and stable electricity for high-energy sectors such as steel, aluminum, and hydrogen
production. Countries like South Korea and Canada have leveraged nuclear energy to support
industrial growth, a strategy that Egypt could replicate to boost manufacturing and attract
foreign investment.

Path Forward: Policy and Investment
Strategies for Nuclear Energy

To maximize the benefits of nuclear power while ensuring economic feasibility and safety,
Egypt should adopt the following strategies:

‘ Develop a Comprehensive Nuclear Waste Management Plan
e Establish a national policy for nuclear waste disposal, recycling, and reprocessing, ensuring

long-term sustainability.
e Invest in deep geological repositories, following international best practices for safe nuclear

waste storage.

‘ Expand Beyond El Dabaa with Small Modular Reactors (SMRs)
e Explore SMR technology, which offers lower costs, shorter construction times, and enhanced

safety features.
e Partner with advanced nuclear nations to develop next-generation reactors with improved

efficiency and reduced waste production.

‘ Diversify Nuclear Technology Partnerships

e Reduce overreliance on Russian technology by engaging with France, South Korea, and
China for future nuclear projects.

e Establish technology transfer agreements to build local expertise in nuclear engineering and
safety management.

81



. Strengthen Public Awareness and Nuclear Safety Protocols
e Launch public education campaigns to increase awareness and trust in nuclear energy.

e Adopt transparent regulatory frameworks to ensure accountability and public confidence in
nuclear governance.

‘ Integrate Nuclear with Renewable Energy Strategies

e Ensure that nuclear energy complements Egypt’s solar and wind expansion, optimizing grid

stability and energy diversification.
e Invest in nuclear-powered desalination plants, leveraging excess nuclear heat for water

purification and industrial applications.

By implementing these policies and investment strategies, EQypt can harness nuclear energy
as a stable, low-carbon power source, complementing its renewable energy ambitions while
ensuring long-term energy security, economic growth, and industrial competitiveness.
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Section lll explores frontier cleantech technologies vital for EQypt's long-term decarbonization
and competitiveness, including CCUS, green ammonia, the circular economy, smart cities, and
the bioeconomy. While Egypt has initiated pilots and shown interest, progress is stalled by
regulatory fragmentation, low R&D funding, and weak investor confidence. Missed
opportunities—like biogas and waste-to-value systems—underscore policy and financing gaps.
The section reframes these technologies as drivers of inclusive growth, not just emissions tools,
linking them to rural jobs, industrial diversification, and export potential. Case studies from

Chile, India, and South Africa illustrate models Egypt must emulate to transform innovation
from promise into practice.



1. The Role of CCUS

in Egypt’s Energy
and Industrial Sectors

Egypt's power and industrial sectors account for over 80% of total CO, emissions, with natural
gas-fired power plants, cement factories, and steel plants among the largest contributors
(OECD, 2024). CCUS presents a viable solution to reduce these emissions while ensuring that
critical industries remain competitive in a decarbonizing global economy.
Figure 36. Egypt’s Energy-Related CO, Emissions by Sector (2024)
Natural gas-fired power plants, cement, and steel industries account for the majority of

Egypt's CO; emissions. The power sector alone emits over 150 million tons of CO, annually,
making it the largest emitter.
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Source: International Energy Agency (2024), “Egypt: Emissions — Countries & Regions”; Climate
Analytics (2024), “1.5°C National Pathway Explorer — Egypt: Industry Sector”.

Carbon Capture in Fossil Fuel Power Plants
e Egypt's natural gas sector is the largest contributor to energy-related CO, emissions,
responsible for over 150 million tons annually (IEA, 2024).
e Implementing CCUS in gas-fired power plants could reduce emissions by up to 90%, while
allowing Egypt to maintain stable and reliable energy generation.
e Pilot projects in Europe and the U.S. have demonstrated the feasibility of retrofitting existing
power plants with CCUS technology, an approach Egypt could adopt with financial support
from international development banks.
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| Current CCUS Initiatives and Future Roadmap

While Egypt does not yet have operational large-scale CCUS projects, several initiatives and
partnerships are underway:
e Egypt-Siemens CCUS Feasibility Study—The Egyptian government has partnered with
Siemens Energy to explore carbon capture integration in gas-fired power plants and industrial
facilities (AmCham Egypt, 2024).
e CCUS in the Oil and Gas Sector—Egypt's Ministry of Petroleum and Mineral Resources is
working with Shell and BP on potential CCUS applications in natural gas processing to reduce
emissions from liquefied natural gas (LNG) exports.
e Cement Sector CCUS Pilot—A proposed $500 million investment in carbon capture
technology at a major cement plant is currently under discussion, with funding support from
the European Investment Bank (EIB) (OECD, 2024).

Figure 37. Global CCUS Project Pipeline: Egypt vs. Peer Countries (2024)

Egypt is lagging behind peer countries in CCUS deployment. While nations like Norway and the
UAE have 3-6 operational projects each, Egypt has none but several feasibility studies underway.

Global CCUS Project Pipeline: Egypt vs. Peer Countries (2024)
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Source: Oil and Gas Climate Initiative (OGCI) (2024), “Assessment of Potential CCS Hubs in
Northern Egypt”; Carbon Capture MENA (2024), “CCUS Projects in MENA Whitepaper”; Equinor
(2024), “The Northern Lights Project”.
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Despite these promising initiatives, EQypt must accelerate policy implementation, expand
research funding, and incentivize private sector investments to scale CCUS deployment
nationwide.

Challenges Hindering CCUS Deployment in Egypt

Despite strong theoretical potential, CCUS faces significant barriers to widespread adoption in
Egypt, including:

o High Capital and Operational Costs

e While no dedicated financial incentives or carbon pricing mechanisms currently support
CCUS deployment in Egypt, important regulatory developments are underway. As of mid-2024,
Egypt was in the final stages of drafting its first comprehensive carbon tax law, as part of the
2024-2030 Tax Policy Strategy aimed at reducing greenhouse gas emissions and mobilizing
revenue for green investment (MoF, 2024). In parallel, Egypt launched Africa’s first regulated
Voluntary Carbon Market (VCM) in August 2024, allowing companies to issue, trade, and retire
carbon credits to offset emissions. The Financial Regulatory Authority (FRA) has issued detailed
guidelines for the accreditation, listing, and trading of carbon emission reduction certificates
(CERSs) to ensure environmental integrity and market credibility (FRA, 2024)

e However, neither the carbon tax nor the VCM currently provides targeted financial support
or cost recovery pathways for CCUS infrastructure, which remains prohibitively expensive in the
absence of fiscal incentives, long-term offtake contracts, or carbon pricing high enough to
justify investment. As a result, Egypt's CCUS sector remains at the pilot and feasibility stage,
lacking the economic viability needed to scale commercially.

e Upfront investment for large-scale CCUS infrastructure is prohibitive for most companies
without government subsidies or international financing.

Figure 38. CCUS Cost per Ton of CO, Captured by Industry Type
CCUS is still expensive, with costs ranging between $50 and $150 per ton depending on the
sector. Industrial sectors like cement and steel face higher capture costs due to complex process
emissions.
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Source: International Energy Agency (2020), “Levelised Cost of CO, Capture by Sector and
Initial CO, Concentration, 2019"; IEA (2020), “Is Carbon Capture Too Expensive?”
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e Lack of Clear Policy and Regulatory Frameworks

e Egypt lacks dedicated CCUS legislation that provides tax incentives, regulatory approvals,
and carbon credit mechanisms to support investment.

e No formal carbon pricing or emissions trading system exists to make CCUS adoption
financially attractive for industries.

e The absence of clear legal structures for CO, storage and transport creates uncertainty for
potential investors.

e Limited Public and Private Sector Awareness

e Limited knowledge and expertise in CCUS among Egyptian energy companies and industrial
players hinders innovation.

e |Low public awareness about the benefits of CCUS has resulted in little political or societal
pressure to prioritize its deployment.

e Few universities or research institutions focus on CCUS, limiting technical expertise and
innovation in the sector.

| Path Forward: Strategies for Scaling Up CCUS in Egypt

To unlock CCUS as a viable decarbonization tool, Egypt must:

‘ Establish a National CCUS Strategy

e Develop a clear roadmap for CCUS deployment, with sector-specific targets for power
generation, industry, and hydrogen production.

e Implement carbon pricing mechanisms (such as a carbon tax or emissions trading system)
to incentivize CCUS adoption.

e Establish regulatory frameworks for CO; transportation and storage, ensuring safe and
efficient carbon management.

‘ Expand Financial Incentives and Investment Mechanisms

e Provide tax credits and direct subsidies for industries adopting CCUS technology.

e Secure public-private partnerships (PPPs) to fund large-scale CCUS demonstration projects.
e |everage climate finance from international development banks, such as the World Bank,
EBRD, and EIB, to bridge funding gaps.

. Strengthen R&D and Workforce Development

e Establish CCUS research hubs within Egyptian universities to develop domestic expertise
and technological innovation.

e Invest in skills training programs for engineers and scientists to build a workforce specialized
in CCUS operations.

e Partner with leading international CCUS research centers, such as those in Norway, Canada,
and the U.S,, to exchange knowledge and best practices.
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Conclusion: The Role of CCUS in Egypt’s
Low-Carbon Future

Carbon Capture, Utilization, and Storage presents a vital opportunity for Egypt to:

e Decarbonize its power and industrial sectors while maintaining economic competitiveness.
e Support low-carbon hydrogen production, boosting export potential in emerging clean
energy markets.

e | everage international climate finance and technology partnerships to scale sustainable
development.

e Reduce reliance on fossil fuels without jeopardizing energy security.

However, realizing CCUS's full potential requires immediate action. By developing regulatory
frameworks, mobilizing investment, and prioritizing research and innovation, EQypt can
position itself as a leader in CCUS deployment across the MENA region, ensuring a cleaner,
more sustainable industrial and energy future.

2. The Role of Green

Ammonia in Egypt’s
Decarbonization Strategy

Green ammonia—produced from green hydrogen and nitrogen—is a critical component of
Egypt's energy and industrial policy, with applications in:

e Fertilizer production (Egypt is the world's sixth-largest fertilizer exporter).

e Maritime fuel (Ammonia-based shipping fuel can reduce emissions by 90%).

e Energy storage and transportation (Ammonia is easier to store and transport than
hydrogen).

Egypt is home to several large-scale ammonia projects, including:

e Scatec’s $5 billion Green Ammonia Plant in Ain Sokhna, expected to produce 1 million tons of
ammonia annually (IEA, 2024).

e Maersk’'s MoU with Egypt to develop green ammonia bunkering facilities for low-carbon

shipping in the Suez Canal Economic Zone (Egypt’'s National Strategy for Low-Carbon
Hydrogen, 2024).

However, green ammonia production remains expensive—estimated at $700-$1,000 per ton,
compared to $200-$300 per ton for conventional ammonia. To remain globally competitive,
Egypt must develop cost-reduction strategies and negotiate preferential trade agreements
with Europe and Asia.
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Figure 39. Cost Comparison: Green vs Conventional Ammonia (2024)
Green ammonia currently costs between $700 and $1,000 per ton, significantly higher than
conventional ammonia, which ranges from $200 to $300 per ton. Bridging this cost gap is
critical for scaling green ammonia production in Egypt and securing export competitiveness.
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Source: International Energy Agency (2024), “Ammonia Technology Roadmap”; S&P Global
Commodity Insights (2024), “Blue, Green Ammonia Prices Diverge as Electrolysis Power Prices
Rise, Natural Gas Falls”.

Challenges Hindering Egypt’s Hydrogen
and Ammonia Growth

Despite its competitive advantages, Egypt faces several key challenges in scaling up green
hydrogen and ammonia production:

o High Capital Costs and Financing Barriers
e Electrolyzers cost $800-$1,200 per kW, making green hydrogen projects capital-intensive.
e Egypt lacks local manufacturing capacity for electrolyzers, relying on imports from Europe

and China.
e Absence of green hydrogen-specific subsidies and financing mechanisms (OECD, 2024).

e Water Scarcity and Energy Demands

e Electrolysis requires large volumes of water—producing 1 kg of hydrogen requires 9 liters of
water.

e Egypt's water scarcity raises concerns about diverting resources from agriculture and

drinking water supply (IEA, 2024).
e Desalination projects could provide a solution, but they increase production costs.
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Figure 40. Water Demand for Green Hydrogen Production in Egypt (2040 Projections)
Producing 5 million tons of green hydrogen annually by 2040 would require over 45 billion liters of water—based
on global industry averages of 9 liters per kilogram of hydrogen. This estimate aligns with figures from the IEA,
IRENA, and Hydrogen Council, reinforcing the urgency of developing water-smart electrolysis strategies.

Source Water Demand per kg H.  Notes

IEA (2022) 9 liters Electrolysis with purified water

Hydrogen Council (2023) 9-10 liters Includes losses in high-temperature
electrolysis

IRENA (2023) 8.5-9.5 liters Range based on technology choice

McKinsey — Hydrogen Pathways (2024) ~9.2 liters Includes small allowance for

purification inefficiencies

Source: International Energy Agency (2022), “The Future of Hydrogen”; Hydrogen Council (2023),
“Global Hydrogen Flows"; International Renewable Energy Agency (IRENA) (2023), “Green
Hydrogen: A Guide to Policy Making”; McKinsey & Company (2024), “Hydrogen Insights 2024".

Infrastructure and Supply Chain Bottlenecks
e Egypt lacks dedicated hydrogen pipelines and storage facilities.
e Existing LNG terminals may need retrofitting to handle hydrogen and ammonia exports.
e Port and shipping upgrades required to support hydrogen and ammonia bunkering for
maritime trade.

e Regulatory and Policy Gaps

e No clear carbon pricing mechanism to make green hydrogen more competitive than fossil-
based hydrogen.

e Unclear incentive structures for private-sector investment in hydrogen infrastructure.

e Lack of certification schemes for green hydrogen exports to meet EU’'s Carbon Border
Adjustment Mechanism (CBAM) regulations (North Africa Energy Report, 2024).
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Path Forward: Policy and Investment Strategies
for Hydrogen and Ammonia

To unlock the full potential of its hydrogen economy, Egypt must take proactive policy and
investment measures, including:

o Developing a Green Hydrogen Industrial Policy
e Establish hydrogen production zones with subsidized renewable energy prices.
e Incentivize local electrolyzer manufacturing to reduce import dependence.

e Expanding Green Ammonia for Industrial and Maritime Use

e Develop low-carbon fertilizer production policies for the domestic and export markets.

e Position Egypt as a hub for ammonia-based shipping fuel, leveraging the Suez Canal’s global
trade significance.

e Scaling Up Water-Energy Nexus Solutions
e Invest in renewable-powered desalination plants to mitigate water scarcity risks.
e Promote wastewater recycling for electrolysis processes.

e Securing International Offtake Agreements

e Negotiate long-term hydrogen supply contracts with the EU, Japan, and South Korea.
e Align certification frameworks with global green hydrogen standards to ensure market
access.

By implementing these strategies, Egypt can position itself as a global leader in green

hydrogen and ammonia, reduce emissions in heavy industries, and secure a competitive edge
in the future energy economy.
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3. Waste Management

and the Circular
Economy: Transforming
Egypt’'s Resource Use

Egypt generates approximately 90 million tons of waste annually, making waste management
one of the country’s most pressing environmental challenges (OECD, 2024). Despite various
initiatives, Egypt still struggles with inefficient waste collection, limited recycling infrastructure,
and high levels of landfill dependence. The problem is particularly acute in urban areas, where
only 60% of waste is properly collected, and in rural regions, where informal and illegal
dumping remains widespread (AmCham Egypt, 2024).

However, waste is not just an environmental burden—it is also an economic opportunity. By
shifting toward a circular economy model, Egypt can transform waste into economic value,
reduce landfill reliance, and create sustainable jobs in the recycling and waste-to-energy
sectors. The circular economy concept—where resources are reused, recycled, and repurposed
instead of discarded—can contribute to Egypt’s sustainability goals while boosting local
industries and job creation.

To achieve this transformation, Egypt must expand recycling initiatives, encourage private
sector participation, and implement stronger regulatory frameworks to support waste
reduction, resource recovery, and sustainable materials use.

The Scale of Egypt's Waste Management Crisis

Egypt's waste management sector suffers from multiple structural inefficiencies:

e High Landfill and Open Dumping Rates: Nearly 80% of waste is either landfilled or openly
dumped, leading to air pollution, soil contamination, and public health risks (North Africa
Energy Report, 2024).

e |Low Recycling Rates: Egypt's official recycling rate is less than 10%, significantly lower than
the global average of 30-50% in countries with established circular economies (IEA, 2024).

e Informal Waste Collection Dominance: An estimated 40% of Egypt’'s waste collection is
handled by informal sector workers (“Zabbaleen”), who operate outside official government
systems and lack access to modern recycling technologies (OECD, 2024).

e Plastic Pollution Crisis: Egypt is one of the largest plastic polluters in the Mediterranean, with
over 2.4 million tons of plastic waste generated annually, and only 6% being recycled (AmCham
Egypt, 2024).

Without urgent action, Egypt’s waste crisis will worsen, with landfills nearing capacity,
increasing pollution risks, and missed economic opportunities in recycling, waste-to-energy,
and resource recovery.
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Figure 41. Breakdown of Egypt’s Waste Composition and Management (2024)
Egypt generates 90 million tons of waste annually. Of this, 80% is landfilled or
openly dumped, only 10% is recycled, and 40% is managed by informal
collectors. Plastic waste makes up 2.4 million tons. vet onlv 6% of it is recvcled.
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Source: National Solid Waste Management Program (NSWMP) (2023), “An Overview of Egypt’s
Waste Management Landscape”; Egyptian Streets (2024), “Egypt’s Plastic Production Industry Is
Growing Fast, But So Is Recycling”.

Unlocking the Circular Economy:
Turning Waste into Economic Value

Egypt can shift from a linear waste model (produce-use-dispose) to a circular economy, where
resources are recovered, reused, and repurposed. This shift requires investment in
infrastructure, incentives for businesses, and policy reforms that encourage waste reduction
and resource efficiency.

Figure 42. Egypt’'s Recycling Rate Compared Globally (2024)
Egypt’s recycling rate lags behind the global average of 35%, with countries
like Germany and South Korea achieving over 50%. This gap underscores the
urgent need for policy reform and infrastructure investment.
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South Korea 59
Germany 66
Global Average 35
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Source: World Population Review (2025), “Recycling Rates by Country 2025"; Egyptian Streets
(2024), “Egypt’s Plastic Production Industry Is Growing Fast, But So Is Recycling”.
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1. Recycling and Waste Processing Infrastructure

Egypt must scale up its domestic recycling industry, reducing dependence on imported raw
materials while creating local jobs in waste management and material recovery.

Key priorities include:

e Building modern recycling plants—Egypt has less than 20 large-scale recycling facilities,
compared to over 1,000 in Germany (OECD, 2024).

e Expanding e-waste recycling programs—Egypt produces 500,000 tons of electronic waste
annually, but only 5% is formally recycled (AmCham Egypt, 2024).

e Developing waste collection incentives—Governments in Europe and China offer monetary
incentives for households and businesses to separate and return recyclables, a model that
could be adapted in Egypt.

2. Waste-to-Energy (WTE) Potential

Egypt's waste-to-energy (WTE) sector remains underdeveloped, despite strong potential to
generate electricity from organic and municipal waste.

e Egypt produces 20 million tons of organic waste annually, which could generate over 1 GW of
renewable energy if fully utilized (IEA, 2024).

e Developing large-scale biogas plants could help convert agricultural and food waste into
clean energy while reducing methane emissions.

e Several pilot projects in Cairo and Alexandria have demonstrated that WTE is a viable
solution, but scaling these projects requires greater public-private partnerships (PPPs) and
financial incentives.

Figure 43. Organic Waste Utilization and Energy Potential in Egypt
Egypt generates approximately 20 million tons of organic waste annually, yet
only 2 million tons are utilized for energy, leaving 90% of the resource
untapped. If fully harnessed, this waste stream could yield up to 1.2 GW of
renewable electricity, making it a crucial asset for both energy security and
emissions reduction.

Organic Waste Utilization and Energy Potential in Egypt

Potential Energy Output (GW if fully utilized) 1.2
Utilized for Energy (million tons/year) 2
Untapped Organic Waste (million tons/year) 18
Total Organic Waste (million tons/year) 20
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Source: Egypt Energy (2024), “Waste-to-Energy Egypt Market Report”; ResearchGate (2024),
“Potential of Waste to Energy Conversion in Egypt”.

95



o
-~
Cleantech and Energy in Egypt Report 2025 entlaa‘uhjl

3. Industrial Resource Recovery and Sustainable Packaging

Egypt’'s industrial sector remains highly resource-intensive, with low rates of material recovery
and reuse. To create a more sustainable industrial ecosystem, Egypt should:

e |Incentivize material circularity in construction—The construction sector generates millions of
tons of debris annually, but less than 5% is recycled. Countries like the Netherlands and
Denmark have implemented mandatory construction material reuse policies.

e Mandate sustainable packaging for consumer goods—Single-use plastics account for 60% of
Egypt’s plastic waste, yet most companies have no incentives to switch to biodegradable or
recyclable packaging.

e Develop secondary raw material markets—Recycled plastics, metals, and glass could replace
virgin raw materials, reducing energy consumption and environmental impact in Egypt’s




' Conclusion: Building Egypt's Circular Economy Future

A successful transition to a circular economy could create:

e Thousands of new jobs in waste management, recycling, and green manufacturing.

e New business opportunities for private investors in waste processing and secondary raw
material markets.

e Reduced dependence on landfills, improving public health and environmental sustainability.
e Lower emissions from waste decomposition and landfill methane release.

Egypt has an opportunity to become a regional leader in waste management and circular
economy solutions. However, success will depend on strong policy reforms, investment in
waste infrastructure, and public-private cooperation. If implemented effectively, a circular
economy model could transform Egypt’'s resource use, reduce environmental pollution, and
create a more resilient, sustainable economy.
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Smart Cities and Energy-Efficient Infrastructure: Pioneering Sustainable Urbanization in Egypt
Egypt's rapid urban expansion has necessitated a shift toward smart city development and
energy-efficient infrastructure to ensure sustainable economic growth, resource conservation,
and environmental resilience.

With its population projected to reach 160 million by 2050, urban areas are experiencing
increased energy consumption, congestion, pollution, and pressure on water resources (OECD,
2024). In response, the Egyptian government has launched several ambitious smart city
initiatives, including the New Administrative Capital (NAC), New Alamein, and New Mansoura,
with the goal of integrating digital technology, green infrastructure, and smart grid systems
into the country’s urban development framework.

However, despite substantial progress, Egypt's smart city projects face significant challenges,
including high construction costs, slow integration of smart energy systems, and limited public
participation in decision-making. Additionally, while the government has prioritized high-tech
infrastructure, concerns remain regarding affordability, accessibility, and sustainability for
lower-income residents. If EQypt’'s smart city agenda is to be truly transformative, it must
balance technological innovation with inclusivity, affordability, and robust climate adaptation
measures.

4. Egypt’s Smart City

Vision: Progress and
Achievements

Egypt has made significant strides in advancing smart and sustainable urban development,
driven by its Vision 2030 framework and Integrated Sustainable Energy Strategy (ISES) 2035.
The New Administrative Capital (NAC) stands as a flagship example of this transformation, with:

e Smart Grid Integration: The city is designed with smart electricity and water metering
systems, improving energy efficiency and reducing waste.

e Solar-Powered Infrastructure: The NAC features solar energy-powered street lighting, smart
traffic management, and renewable-powered public buildings (IEA, 2024).

e Sustainable Public Transport: A high-speed electric train and monorail system is expected to

connect the city with Cairo and surrounding governorates, reducing traffic congestion and
carbon emissions.
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Other emerging smart city projects, including New Alamein and New Mansoura, integrate
sustainable urban planning concepts, such as:

° Green building designs with high energy efficiency standards.

° Smart water recycling and desalination plants to address water scarcity concerns.

° Al-based traffic management systems to reduce congestion and lower emissions.
Despite these achievements, many smart city developments remain exclusive to high-income
residents, raising concerns about socioeconomic inequality and accessibility. EQypt must
ensure that smart city projects benefit all citizens by promoting affordable housing, inclusive
urban design, and integrated public transport networks.

The Role of Energy-Efficient Infrastructure in
Egypt’s Urban Transformation

Smart cities rely on energy-efficient infrastructure to reduce resource consumption, lower
operational costs, and minimize environmental impact. However, Egypt’s existing urban
infrastructure is highly energy-intensive, with buildings consuming nearly 42% of the country’s
total electricity output (OECD, 2024).

Figure 44. Share of Electricity Use by Sector in Egypt (2024)
Residential buildings account for the largest share of Egypt's electricity consumption at 42%, followed
by industrial (28%) and commercial sectors (12%). This underscores the need for targeted efficiency
interventions in both the residential and industrial sectors.

Share of Electricity Use by Sector in Egypt (2024)

Public Infrastructure 8
Commercial 12
Transport 10
Industrial Sector 28
Residential Buildings 42
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Source: International Energy Agency (IEA), “Egypt: Electricity Final Consumption by Sector, 2022,
RES4Africa Foundation (2023), “Regulatory Review of the Electricity Market in Egypt”.

1. Green Building Standards and Energy-Efficient
Construction

Egypt has introduced the Green Pyramid Rating System (GPRS)—a national green building
certification system that encourages energy-efficient designs, sustainable materials, and water
conservation. However, its adoption remains slow, with:
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e |ess than 2% of new developments meeting international green building standards
(compared to 40% in developed nations).

e High upfront costs for energy-efficient construction, limiting participation from middle- and
low-income developers.

e |ack of financial incentives or tax breaks for businesses investing in green buildings.

Figure 45. Green Building Certification Rates in Selected Countries (2024)

Egypt lags behind global leaders in green building adoption, with less than

2% of new developments certified, compared to 25-42% in countries like the
UAE, Germany, the US, and the UK.

Green Building Certification Rates in Selected
Countries (2024)
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Source: EDGE Buildings (2024), “Egypt Green Building Market Snapshot 2023"; World Population
Review (2025), “Recycling Rates by Country 2025".

Egypt must expand financial incentives, streamline approval processes, and mandate higher
energy efficiency standards for all new buildings to accelerate green construction adoption.

2. Smart Grid Expansion and Energy Monitoring Systems

Egypt's power grid suffers from high transmission losses, averaging 10-12% compared to the
global average of 5-7%. To enhance efficiency, Egypt is investing in smart grids, which provide:
e Real-time energy monitoring to optimize electricity distribution.

e Automated fault detection and response, reducing blackouts and power wastage.

e Demand-side management systems that allow households and industries to adjust
electricity use based on peak demand pricing.

While the government has secured funding from the European Bank for Reconstruction and
Development (EBRD) to modernize the national grid, deployment remains incomplete and
highly centralized, with limited penetration into rural areas (IEA, 2024). Expanding smart grids
nationwide, particularly in underserved communities, is essential for energy equity and
efficiency.
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Figure 46. Comparative Transmission Losses in Electricity Grids (2024)

Egypt experiences transmission losses of 11%—nearly double the global average of 6%. This figure
is significantly higher than countries with advanced smart grid infrastructure such as Germany
(4.2%) and China (5.0%), and even regional peers like Jordan (6.2%) and Morocco (7.5%). Such
inefficiencies reduce energy security and increase the carbon intensity of electricity use.

Comparative Transmission Losses in Electricity Grids (2024)
0 5 10 15 20 25

India 19.5
Sub-Saharan Africa Avg 17

Egypt 11
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United States 5.8
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Source: Egypt Today (2023), “Egypt plans to reduce electricity network loss to 16.83% in FY23/24";
World Bank (2014), “Electric power transmission and distribution losses (% of output) — Egypt”;
CEIC Data (2014), “Egypt EG: Electric Power Transmission and Distribution Losses: % of Output”.

Challenges Hindering Smart Cities and
Energy-Efficient Infrastructure Development

Despite strong governmental backing, EQypt faces several key barriers to fully realizing its
smart city and energy efficiency vision.

1. High Costs and Limited Private-Sector Participation

e Smart city developments are capital-intensive, with projects like the NAC costing over $58

billion.
e Limited public-private partnerships (PPPs) in the urban development sector restrict

innovation and funding diversification.
e [oreign investors hesitate due to regulatory inconsistencies, delaying smart city

infrastructure rollouts.

2. Slow Policy Implementation and Regulatory Gaps

e No binding national energy efficiency building codes, making it optional for developers to

incorporate sustainable designs.
e Smart city policies focus heavily on digital technology but lack comprehensive climate

adaptation strategies.
e Limited enforcement of smart grid integration laws, resulting in fragmented deployment.
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3. Socioeconomic and Accessibility Concerns

e Smart cities remain disproportionately geared toward high-income groups, with limited
provisions for affordable housing.

e Energy-efficient infrastructure is not widely adopted in older, informal, or low-income
neighborhoods, widening sustainability disparities.

e Lack of public engagement—many smart city projects are designed without input from
residents, leading to low awareness and community resistance.

Path Forward: Strategies for a More
Inclusive and Efficient Smart City Model

To overcome these challenges, EQypt must adopt an integrated approach that prioritizes
affordable, accessible, and sustainable urban growth.

1. Strengthening Public-Private
Partnerships (PPPs) in Smart Infrastructure

e Encourage joint ventures with global smart city technology firms to finance sustainable
urban development.

e Provide tax incentives and investment guarantees to attract private capital into energy-
efficient projects.

e Develop localized smart city solutions tailored to Egyptian socio-economic conditions rather
than replicating Western models.

2. Expanding Green Building Incentives
and Smart Grid Deployment

e Mandate energy efficiency certification for all new buildings and provide subsidies for
energy-saving retrofits.

e Scale up smart grid integration in existing urban areas, ensuring nationwide adoption
beyond elite new cities.

e Establish net-zero housing projects to showcase affordable, sustainable living solutions.

3. Enhancing Public Engagement and Social Inclusion

e Implement community-based planning strategies to ensure smart city projects serve all
income groups.

e Promote public education campaigns on energy efficiency and sustainable urban
development.

e Develop low-cost financing mechanisms for middle- and lower-income households to install
smart meters, energy-efficient appliances, and solar panels.
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Conclusion: Building a Truly Smart and
Sustainable Urban Future for Egypt

Egypt's smart city initiatives and energy-efficient infrastructure projects hold immense
promise, but they must go beyond technology and high-end developments to truly benefit all
Egyptians. If properly executed, smart urban planning and energy efficiency measures can:

e Reduce energy consumption and operational costs in both residential and industrial sectors.
e Minimize urban heat effects and lower emissions, improving air quality and climate
resilience.

e Promote social equity by ensuring sustainable infrastructure is accessible to all.

e Attract global investment and create new economic opportunities in urban sustainability
sectors.

By addressing existing shortcomings, expanding smart grid access, and promoting energy-
efficient design, Egypt can build cities that are not just technologically advanced but also
environmentally sustainable, economically viable, and socially inclusive—making it a leader in
smart urbanization and green infrastructure across the MENA region.

5. Bioenergy and
Biomaterials: Unlocking

Egypt’'s Renewable
Resource Potential

Egypt's bioenergy and biomaterials sector remains an untapped frontier in the country’s
transition to a low-carbon economy. With a rapidly growing population, vast agricultural
output, and increasing industrialization, bioenergy presents a viable solution to reduce fossil
fuel dependence, manage agricultural waste, and create sustainable energy alternatives.
Similarly, biomaterials—which utilize organic and renewable feedstocks to replace conventional
plastics, textiles, and construction materials—offer an opportunity to reduce environmental
pollution and enhance local manufacturing competitiveness.

Despite growing international interest in bioenergy, Egypt's sector remains underdeveloped,
with low investment levels, outdated technology, and policy gaps slowing progress. The
country produces over 20 million tons of agricultural waste annually, much of which is burned
inefficiently, contributing to air pollution and wasted energy potential (OECD, 2024). By scaling
up bioenergy production and biomaterial industries, Egypt can create new economic
opportunities, reduce emissions, and enhance energy security while addressing waste
management and pollution challenges.
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To capitalize on this underutilized resource, Egypt must develop policy incentives, invest in
research and innovation, and encourage private sector participation to establish a viable
bioeconomy.

Egypt's Bioenergy Potential and Current
State of Development

Egypt's agricultural sector generates massive quantities of organic waste, including rice husks,
sugarcane bagasse, palm residues, and livestock manure, which could be converted into
biofuels, biogas, and biomass energy. However, less than 10% of agricultural waste is currently
used for energy generation, with most of it burned in open fields, creating hazardous air
pollution (IEA, 2024).

Several bioenergy projects have been launched in recent years, including:

e The Bahr El-Bagar Biogas Plant—which converts agricultural and municipal waste into clean
energy, reducing methane emissions and air pollution.

e The Kom Ombo Sugarcane Bagasse Plant—which uses sugarcane residues to generate
bioelectricity, supplying power to rural communities.

e Pilot Biogas-to-Power Initiatives in Fayoum and Minya—where small-scale biogas digesters
convert livestock waste into electricity for off-grid villages.

Despite these promising initiatives, bioenergy production remains minimal, contributing to
only 1.5% of Egypt’s total energy mix—far below its potential (North Africa Energy Report, 2024).
Expanding biogas, bioethanol, and biomass power generation could help diversify Egypt's
energy portfolio while reducing reliance on imported natural gas.

Figure 47. Estimated Bioenergy Potential from Organic Waste Streams in Egypt
Egypt could generate over 7.7 GW of renewable electricity by utilizing its vast
organic waste streams—particularly agricultural residues and livestock manure.
This represents a transformative opportunity to diversify the energy mix and
reduce open-field burning.

Estimated Bioenergy Potential from Organic Waste
Streams in Egypt

Municipal Solid Waste 1
Sugarcane Bagasse 1.2
Livestock Manure 2
Agricultural Waste 3.5
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Source: Kamel, S., El-Sattar, H.A,, Vera, D., & Jurado, F. (2018), “Bioenergy potential from agriculture
residues for energy generation in Egypt,” Renewable and Sustainable Energy Reviews, 94, 28-37,
ResearchGate (2024), “Theoretical potential energy from biomass residues in Egypt”.
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Biogas: A Scalable Solution for Rural and
Urban Energy Needs

Biogas—produced through the anaerobic digestion of organic waste—presents a high-
potential energy source for rural and agricultural communities. Egypt's livestock sector
generates over 12 million tons of manure annually, enough to produce at least 2 GW of
renewable electricity if properly harnessed (OECD, 2024).

Several key benefits of biogas adoption include:

e Rural Electrification: Small-scale biogas digesters can provide off-grid power, particularly for
remote villages.

e Reduction of Methane Emissions: Capturing methane from livestock waste and landfill sites
prevents harmful greenhouse gas emissions.

e Organic Fertilizer Production: Biogas plants generate nutrient-rich organic fertilizer,
reducing reliance on chemical inputs in agriculture.

Challenges slowing biogas expansion include high upfront costs, lack of public awareness, and
limited financing options. The Egyptian government must develop subsidy programs and
micro-financing schemes to incentivize farmers and small businesses to adopt biogas
technology.

Bioethanol and Biodiesel: Opportunities for
Cleaner Transport Fuels

As Egypt moves toward cleaner mobility solutions, biofuels present an alternative to fossil-
based transportation fuels. However, Egypt’s bioethanol and biodiesel industry remains largely
undeveloped, with no significant production facilities currently operational.

e Bioethanol from Sugarcane and Maize: Egypt's sugarcane industry produces large amounts
of molasses, which could be converted into bioethanol for blending with gasoline.

e Biodiesel from Waste Cooking Oil: Egypt produces over 400 million liters of waste cooking oil
annually, which could be processed into biodiesel for public transport and industrial use.

e Palm Qil Biodiesel Initiatives: Palm residues from agriculture and food processing offer
another potential biodiesel feedstock, reducing dependence on imported diesel.

Countries such as Brazil and the United States have successfully integrated biofuels into their
energy mix through mandatory blending policies. Egypt must develop regulatory frameworks
for biofuel adoption, including tax incentives for production and blending mandates for
transport fuels.
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Figure 48. Untapped Biofuel Resources from Agricultural and Urban Waste
Egypt produces over 2 billion liters of potential biofuel feedstock annually.
Waste cooking oil alone could supply 400 million liters of biodiesel,
significantly cutting urban emissions from the transport sector.
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Urban Waste
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Source: MDPI (2024), “A Case Study of Waste Cooking Oils in Egypt”; Biofuels International (2023),
“New SAF plant set to be built in Egypt”.

Biomaterials: Creating Sustainable
Alternatives for Industry

In addition to bioenergy, biomaterials present an opportunity for Egypt to develop eco-friendly
alternatives to plastics, textiles, and building materials. With rising concerns over plastic
pollution and resource depletion, biomaterials could help reduce environmental impact while
supporting local manufacturing industries.

1. Bioplastics and Packaging Solutions

e Egypt imports over 60% of its plastic raw materials, creating a strong economic case for local
bioplastics production.

e Bio-based polymers made from sugarcane, corn starch, and cellulose could replace single-
use plastics in packaging, retail, and food industries.

e Government policies such as plastic bans and biodegradable packaging incentives could
encourage private-sector investment in biomaterial startups.

2. Bio-Based Construction Materials

e Egypt’'s construction sector contributes nearly 40% of total waste generation, yet recycled
and bio-based materials remain underutilized.

e Biomaterials such as bamboo-based composites, hempcrete, and bio-cement could help
reduce carbon footprints in the building industry.

e The government must mandate sustainable material use in construction projects and offer
tax incentives for green material innovation.

106



entlagulial

3. Textile and Fiber Alternatives

e Egypt's cotton industry could benefit from bio-based dyes and sustainable processing
techniques to reduce chemical pollution.

e Hemp and flax fibers offer biodegradable alternatives to synthetic textiles, which currently
dominate the market.

e Public procurement policies favoring biomaterials in textile production could drive
innovation and demand for eco-friendly fabrics.

Figure 49. Egypt’s Biomaterial Sector: Import Dependence vs. Local Production
Egypt remains heavily dependent on imported bioplastics, bio-based cement,
and textiles. Strengthening domestic production could reduce reliance on fossil-
derived materials and boost local manufacturing.

Egypt’s Biomaterial Sector: Import Dependence vs.
Local Production
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Source: UNIDO (2024), “Plastic Value Chain in Egypt”; 6Wresearch (2025), “Egypt Bioplastics &
Biopolymers Market (2025-2031)"; OECD (2024), “Green Growth Policy Review of Egypt”.

Challenges Hindering Bioenergy and Biomaterials Growth

Despite strong potential, Egypt faces several critical barriers to scaling bioenergy and
biomaterials:

1. Lack of Investment and Financial Incentives

e No clear subsidy programs or tax breaks for bioenergy startups.
e High capital costs for biofuel and biogas facilities deter private investment.
e Limited access to financing for SMEs and agribusinesses in bioenergy production.

2. Weak Policy and Regulatory Framework

e No mandatory biofuel blending policies, leaving bioethanol and biodiesel adoption stagnant.
e | ack of government mandates for bio-based packaging and green construction materials.
e Limited R&D funding for biomaterial innovation.
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3. Public Awareness and Market Readiness

e | ow consumer awareness of biomaterials and biodegradable alternatives.
e Limited technological expertise in advanced bioenergy and bio-manufacturing.
e Resistance from fossil fuel and plastic industries to market disruption.

Path Forward: Scaling Egypt's Bioeconomy

To unlock the full potential of bioenergy and biomaterials, Egypt must implement targeted
policies and investment strategies, including:

Developing a National Bioeconomy Strategy
e Establish bioenergy and biomaterial R&D hubs.
e Mandate biofuel blending targets for transport fuels.

Expanding Incentives for Private Investment
e Offer tax exemptions and green financing for bio-based startups.
e Develop PPP models for large-scale bioenergy projects.

Strengthening Circular Economy Linkages
e Promote waste-to-energy initiatives to power industrial zones and rural communities.
e |nvest in biodegradable materials manufacturing for domestic and export markets.

Conclusion: Building a Sustainable Bioeconomy in Egypt

Egypt’'s bioenergy and biomaterials sectors offer significant opportunities to:
Reduce dependence on fossil fuels and lower emissions.

Turn agricultural waste into valuable energy resources.

Create jobs in rural areas and emerging green industries.

Enhance Egypt's competitiveness in the global bioeconomy market.

By scaling up investments, strengthening regulations, and fostering innovation, Egypt can
unlock the full potential of its bio-based resources—paving the way for a sustainable, low-
carbon future.

Carbon Capture, Utilization, and Storage (CCUS): A Critical Tool for Egypt's Decarbonization
Strategy

As Egypt works to transition toward a low-carbon economy, Carbon Capture, Utilization, and
Storage (CCUS) has emerged as a critical technology to mitigate industrial emissions, enhance
energy efficiency, and align with global climate goals. With Egypt's economy still heavily reliant
on fossil fuels, CCUS provides a pathway to decarbonize heavy industries, including cement,
steel, and natural gas processing, while enabling low-carbon hydrogen production and
enhanced oil recovery (EOR) (IEA, 2024).

Despite growing global momentum in CCUS deployment, Egypt’'s CCUS sector remains in its
infancy, with no large-scale projects currently operational. However, the government has
recognized CCUS as a strategic priority and has begun exploring partnerships with global
energy firms, development banks, and research institutions to scale up investment and
accelerate deployment. By developing regulatory frameworks, securing financing, and
investing in infrastructure, Egypt can position itself as a regional leader in CCUS technology,
helping reduce emissions while supporting energy security and industrial competitiveness.
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ecosystem-wide reform to unlock green potential.

Section IV provides a systems-level analysis of Egypt’s cleantech ecosystem using SWOT, gap
analysis, and international benchmarking. While Egypt benefits from strong renewable targets,

a skilled workforce, and geographic advantages, these are undermined by grid limitations,

regulatory bottlenecks, and exclusionary market dynamics. The gap analysis identifies key

structural barriers in finance, infrastructure, regulation, inclusion, and innovation—highlighting

issues like public-heavy green finance, outdated IP laws, and limited access for women and

youth. Benchmarking reveals Egypt's lag behind countries like Morocco and India, where

coherent policies and inclusive strategies drive progress. The section calls for urgent,



1. SWOT Analysis:

A Systemic Diagnostic
of Egypt’s Cleantech
Readiness

As Egypt charts its path toward a resilient and competitive cleantech economy, it becomes
imperative to move beyond sector-by-sector assessment and adopt a systemic lens. The SWOT
framework—Strengths, Weaknesses, Opportunities, and Threats—provides a structured
diagnostic tool to assess Egypt's cleantech readiness across policy, finance, technology, and
inclusion dimensions.

This analysis distills insights from the preceding sectoral deep-dives, triangulates them with
international benchmarks and strategy documents, and synthesizes them into a coherent,
actionable matrix. It is not descriptive but diagnostic—designed to expose leverage points,
bottlenecks, and strategic risks. Each quadrant below is elaborated in full, followed by a visual
summary table.

Strengths: Foundations for Green Leadership

1-Flagship Infrastructure Projects Have Proven Market Viability

Egypt's Benban Solar Park, with 1.46 GW of installed capacity, is not only one of the largest solar
parks in the world but also a demonstrator of EQypt's ability to attract foreign direct
investment, navigate public-private partnerships (PPPs), and deliver complex renewable
energy infrastructure at scale (IEA, 2024; AmCham Egypt, 2024).

2-Geostrategic Advantage and Resource Endowments

Egypt's location—at the nexus of Europe, Africa, and the Middle East—offers logistical
advantages for energy exports and cross-border connectivity. High solar irradiation (>2,000
kWh/m?2/year), strong wind corridors (especially in the Gulf of Suez), and growing desalination
capacity make it well-suited for solar, wind, green hydrogen, and renewable-powered water
infrastructure (OECD, 2024).

3-Clear Government Targets and Climate Commitments

Egypt has formalized a suite of climate strategies, including the Integrated Sustainable Energy
Strategy (ISES) 2035, National Climate Change Strategy (NCCS) 2050, and its nationally
determined contributions (NDCs) under the Paris Agreement. These signal long-term
commitment, reduce investor uncertainty, and position Egypt as a regional climate actor.
4-Strong Momentum in International Partnerships

Egypt has signed over a dozen MoUs on green hydrogen with the EU, Germany, and global
consortia, positioning it to produce over 5 million tons of green hydrogen annually by 2040
(Egypt's National Hydrogen Strategy, 2024). These partnerships link Egypt's domestic
ambitions with global decarbonization demand.
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1-Grid Congestion and Transmission Constraints

Despite an expanding renewable base, Egypt’'s aging grid infrastructure remains a critical weak
link. Over 320 GWh of wind energy was curtailed in 2023 due to inadequate transmission
capacity, particularly in remote generation zones like the Gulf of Suez and Western Desert (IEA,
2024).

2-Fragmented and Rigid Regulatory Environment

Multiple, overlapping authorities (e.g., NREA, EETC, EGAS, EEAA) with unclear mandates slow
decision-making and disincentivize innovation. Delays in permits, land access, and PPA
approvals remain common—creating a high-risk environment for private developers and
investors (OECD, 2024; Roundtable Notes, 2024).

3-Low Private Sector Penetration in Green Finance

Only 18-20% of Egypt’s cleantech finance originates from private domestic sources, with the
remainder reliant on concessional loans, foreign aid, and international DFIs (AVCA, 2024). High
interest rates (~18%) and weak local green finance institutions limit access to affordable capital
for startups and SMEs.

4-Lack of Storage and Decentralized Energy Systems

Egypt has negligible installed grid-scale battery storage, limited experience with pumped
hydro, and underdeveloped regulatory frameworks for energy storage integration. Distributed
energy models such as rooftop solar, microgrids, and off-grid systems remain largely unscaled
despite rural potential (IEA, 2024; North Africa Energy Report, 2024).

Figure 50. Estimated allocations of public green investment in Egypt (2020-2025).Data
reflects government targets and budget estimates from the Ministry of Planning and OECD
reports. Public financing continues to dominate the green finance landscape, with limited
private sector participation due to high interest rates, regulatory fragmentation, and
constrained financial infrastructure.
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Source: Ministry of Planning and Economic Development (MoPED) Sustainable Development Plan FYs 20/21-
24/25 & Green investment targets cited in Egypt's Voluntary National Review (VNR) (2021); OECD (2022, 2024)
Green Growth and Development in Egypt: Aligning Climate and Economic Goals; IEA (2024) North Africa
Energy Outlook 2024; World Bank (2023) Country Climate and Development Report — Egypt; Exchange Rates
for USD Conversion Approximate annual averages used: 2020-21: 15 EGP/USD, 2021-22: ~26.5 EGP/USD, 2022~
23 & 2024-25: ~47 EGP/USD, See: CBE (Central Bank of Egypt), IMF exchange rate database.
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1-Regional Leadership in Green Hydrogen and Ammonia

Egypt can secure a dominant position in the MENA hydrogen economy by scaling first-mover
MoUs into investable projects. Green ammonia exports to Europe and Asia represent a $10-15
billion revenue stream by 2040 if value chains are localized (Hydrogen Strategy, 2024).
2-Localization of Renewable Manufacturing

Egypt's upcoming Siemens Gamesa wind blade plant could catalyze a domestic supply chain
for wind turbines, solar panels, and battery systems. Lessons from Morocco’s 60% localization in
wind manufacturing suggest the potential for over 2,500 new industrial jobs and 30% cost
reductions (OECD, 2024).

3-Tapping the Rural and Agricultural Cleantech Market

Solar-powered irrigation, clean cooking technologies, and decentralized mini-grids remain
vastly underutilized in rural Upper Egypt, Sinai, and Red Sea zones. Expanding energy access in
these areas would drive both mitigation and development outcomes—particularly for women-
led cooperatives (UNDP, 2024; Roundtable Notes, 2024).

4-Gender-Inclusive Green Growth

Women comprise less than 15% of the renewable energy workforce in Egypt, but targeted
support (e.g., solar enterprise grants, vocational training, clean tech accelerators) could unlock
both employment and innovation dividends. Global data shows women-led startups in
cleantech generate 35% higher revenue per dollar invested (Women in Startups Report, 2024).

Threats: Emerging Risks in a Competitive

and Unstable Landscape

1-Rising Global Competition from Regional Peers

Morocco has outpaced Egypt in utility-scale wind, solar, and battery storage policy reform.
Saudi Arabia is deploying over $100 billion in its NEOM-based green hydrogen and ammonia
zones. Without faster execution, Egypt risks losing its first-mover advantage.

2-Climate Change Impact on Energy and Water Systems

Egypt’s climate vulnerability—including sea level rise in the Nile Delta, desertification in Upper
Egypt, and declining Nile water availability—could undermine both renewable generation (e.g.,
hydro) and hydrogen development (which is water-intensive), exacerbating national insecurity
(IEA, 2024).

3-Heavy External Debt Exposure in Energy Megaprojects

The El Dabaa Nuclear Power Plant ($25 billion loan from Russia) and many green hydrogen
projects are debt-financed, exposing Egypt to long-term repayment pressures. Rising global
interest rates could reduce fiscal space for future cleantech infrastructure investment (OECD,
2024).

4-Technology Dependence and Supply Chain Vulnerability

Egypt still imports nearly 90% of wind turbine, solar panel, and battery components. With
geopolitical tensions and global commodity shocks, reliance on foreign hardware makes
Egypt's transition vulnerable to price spikes and export controls (AVCA, 2024).
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SWOT Summary

Strengths

e Benban Solar Park and
MoUs on green hydrogen
prove viability.

e Strategic location, high
solar and wind potential.

e Strong policy signals (ISES
2035, NCCS 2050).

e International partnerships
(EU, Germany, Japan).

Opportunities

e Creen hydrogen exports
and localization of cleantech
manufacturing.

e Rural clean energy and
agricultural applications.

e |nclusion of women and
youth in green jobs.

e Circular economy and
domestic resource
valorization.

Weaknesses

e Crid congestion and
weak transmission
infrastructure.

e Overlapping regulatory
bodies and rigid
permitting.

e Low local green finance,
high commmercial interest
rates.

e |ack of energy storage
systems and decentralized
renewables.

Threats

e | 0osing competitive edge
to Morocco and Saudi
Arabia.

e Climate vulnerability
impacting water-energy
systems.

e Heavy external debt in
nuclear and hydrogen
projects.

e Import dependence on
critical cleantech
components.



2. Gap Analysis:
Structural Deficits

Undermining Egypt’s
Cleantech Acceleration

While Egypt’s cleantech ecosystem has made laudable strides in policy signaling, international
climate diplomacy, and the execution of high-visibility renewable energy projects such as
Benban and the Gulf of Suez wind farms, these successes remain fragmented and insufficient
to catalyze a system-wide transformation. The underlying architecture of Egypt’'s green
economy—its industrial base, regulatory institutions, financing mechanisms, and innovation
pathways—continues to exhibit deep structural and operational deficits. These are not minor
inefficiencies; they are binding constraints that limit Egypt’s ability to scale, sustain, and
localize the economic and environmental benefits of the clean energy transition.

This section presents a comprehensive, diagnostic analysis of the five most critical structural
gaps undermining the cleantech ecosystem'’s ability to evolve from a donor- and project-driven
model to one characterized by endogenous innovation, manufacturing capacity, inclusive
growth, and legal coherence. These gaps were identified through triangulated evidence: (1)
secondary literature and international data, (2) multi-stakeholder roundtable consultations
conducted in partnership with the Ministry of Planning, Economic Development, and
International Cooperation, and (3) benchmarking against global and regional peers, including
Morocco, Kenya, South Africa, India, and Brazil.
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Crucially, this analysis is not simply descriptive. It is structured to support direct policy uptake.

Each gap is unpacked in four interlocking layers:

1-Identified Gap - the precise systemic, legal, or market failure holding back cleantech
development.

2-Evidence & Analysis — detailed quantitative and qualitative data, including national statistics,
international benchmarks, and stakeholder perspectives.

3-Why This Matters - a critical reflection on how the gap jeopardizes Egypt's green
competitiveness, national goals (Vision 2030, NCCS 2050), and global positioning.

4-Strategic Policy Implications — actionable, technically specific interventions aimed at
regulatory reform, institutional restructuring, and capacity mobilization.

Taken together, these five gaps map a strategic reform agenda—not just for the energy sector,
but for Egypt’'s broader industrial policy, startup ecosystem, financing architecture, and labor
market. This is not a call for marginal adjustments. It is a roadmap to unlock Egypt's full
potential as a regional and global leader in cleantech—an economy that not only consumes
but creates the tools of a livable, inclusive, and prosperous future.

Financing & Investment Ecosystem Gaps
Identified Gap:

Egypt's cleantech transition is heavily reliant on foreign concessional loans and lacks a mature,
diversified domestic green finance ecosystem that can scale private-sector investment and de-
risk innovation.

Evidence & Analysis:

e Overdependence on public and foreign capital: Only 18% of clean energy investments in
Egypt are financed by domestic private capital; the remaining 82% comes from foreign DFls,
sovereign loans, or direct public investment (AVCA, 2024, IEA, 2024).
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Figure 51. Egyptian sources of Green-Financing: Private Domestic Finance Vs Other
Sources (i.e. Other Sources (concessional loans, foreign aid, and international DFIs)
Egypt’s financing diversity remains highly limited, with significant reliance on
development funding and foreign aid. Highlighting limited financial access from the
private sector to enter the field.

Composition of Egypt’s Green Financing by Source (2024)

Private Domestic Finance = Other Sources (concessional loans, foreign aid, and international DFls)

Source: (AVCA, 2024; IEA, 2024)

The data illustrates Egypt's heavy reliance on concessional and foreign-donor financing, with
only 18% of green finance sourced domestically from the private sector. This funding
asymmetry points to a structural fragility: climate investment flows remain externally
dependent, exposing projects to geopolitical shifts and international donor cycles. This is a
major constraint on pipeline development and innovation deployment, particularly for SMEs
and startups. The lack of domestic financial market participation—due to high risk perception,
limited green finance instruments, and regulatory inertia—prevents scale. Unlocking domestic
capital through blended finance, risk-sharing mechanisms, and green financial market
development (e.g., ESG-compliant funds, green credit guarantees) is essential to shift from aid-
dependency to investment-led growth.

e Green bond issuance remains minimal: Since Egypt's inaugural Sovereign Green Bond in

2020 raised USD 750 million, follow-up instruments remain sparse. In contrast, Morocco issued
over USD 1.4 billion in green bonds between 2020-2023 (OECD, 2024).
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Figure 52. Green Bond Issuance - Egypt vs. Morocco (2020-2023)
Green bond activity in Egypt remains minimal, with only one sovereign issuance totaling
USD 750 million since 2020. In contrast, Morocco mobilized USD 1.4 billion over the same
period, reflecting deeper market development

Green Bond Issuance: Egypt vs. Morocco (2020-2023)
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Egypt's green bond market remains nascent. While the country made a landmark entry in
2020 with a $750 million sovereign green bond, no significant follow-on issuance has occurred.
In contrast, Morocco has mobilized $1.4 billion over the same period, demonstrating both
market depth and institutional continuity. Emphasizing that Egypt’s underperformance stems
from regulatory fragmentation, unclear project pipelines, and low investor confidence in
monitoring frameworks. Without standardization of green finance taxonomies, credit
enhancement tools, and more predictable regulatory environments, the green bond market in
Egypt will struggle to mature—Ilimiting access to one of the most scalable climate finance

mechanisms globally.

e Cost of borrowing is prohibitive: Average commercial lending rates exceed 18%, pricing out
most startups and SMEs from deploying solar, storage, or clean mobility projects (Central Bank
of Egypt, 2024).
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Figure 53. Average Commercial Lending Rates in Egypt, Morocco, and Kenya (2024-2025)
Egypt's average commercial lending rate stands at 25%, among the highest in emerging
markets. The prohibitively high cost of debt financing crowds out most private-sector clean
energy and climate-tech projects.

Average Commercial Lending Rates in Egypt, Morocco, and
Kenya (2024-2025)
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Source: (Central Bank of Egypt, 2024, 2025).

At 25%, Egypt's average commercial lending rate is among the highest in the region,
significantly exceeding Kenya (15.77%) and Morocco (5.08%). This renders traditional debt
instruments effectively inaccessible for cleantech startups and energy infrastructure
developers. These findings highlight high borrowing costs disincentivize long-term investment
in capital-intensive technologies like solar PV, wind storage, or green hydrogen infrastructure.
The macroeconomic context—characterized by high inflation, FX volatility, and risk aversion—
further complicates efforts to build domestic climate finance ecosystems. A critical policy
priority must be the de-risking of green projects through concessional co-financing, public

credit guarantees, and interest buy-down programs aligned with Egypt’s green growth
strategy.

e Lack of dedicated green financial institutions: Unlike Brazil's BNDES or India's IREDA, Egypt

lacks a national green bank or energy-focused lending platform that provides concessional or
blended finance at scale.
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Why This Matters:

e Egypt's cleantech SMEs are trapped in a financing paradox: too large for microfinance, too
small or risky for commercial loans, and invisible to venture capital. This inhibits innovation and
localization.

e The absence of green credit lines disincentivizes private utilities and industrial consumers
from adopting solar, EV, or energy efficiency solutions, perpetuating fossil fuel dependency.

e Over-reliance on external finance exposes Egypt to currency shocks, debt servicing burdens,
and donor fatigue—threatening project continuity.

Strategic Policy Implications:

e Establish a National Green Investment Facility offering blended capital, guarantee
instruments, and concessional lending for cleantech startups, solar SMEs, and energy transition
infrastructure.

e Mandate green credit quotas in commercial banks, supported by the Central Bank of Egypt,
and tied to taxonomy-based investment priorities.

e Reform PPP legislation to fast-track renewable energy projects and attract institutional
investors into utility-scale and distributed energy.

e [aunch an “Energy Inclusion Fund” targeting women- and youth-led enterprises in solar,
biogas, and sustainable transport with micro-grants and low-interest revolving loans.

Grid & Infrastructure Gaps
Identified Gap:

Egypt's current electricity grid infrastructure—both transmission and distribution—is
inadequately equipped to handle the increasing penetration of variable renewable energy
(VRE), particularly solar and wind. This includes outdated control systems, weak
interconnection with generation zones, and near-absence of storage integration.

Evidence & Analysis:

e Grid Curtailments Are Rising: In 2023, Egypt curtailed over 320 GWh of wind energy due to
transmission bottlenecks, particularly in the Gulf of Suez and Red Sea areas—equivalent to the
annual electricity consumption of nearly 150,000 households (IEA, 2024).
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Figure 54. Wind Energy Lost to Grid Curtailments in Egypt (2023)
Over 320 GWh of wind energy was curtailed in 2023—equivalent to the
annual electricity use of 150,000 households. This signals grid
congestion in high-generation zones like the Gulf of Suez and Red Sea.

Wind Energy Lost to Grid Curtailments in 2023

320 GWh Wind Power Curtailed 15,000 powered households

Source: IEA, 2024

Egypt curtailed over 320 GWh of wind energy in 2023—an amount sufficient to power 150,000
households—due to transmission constraints in key wind generation zones such as the Gulf of
Suez. This energy loss reflects a broader structural bottleneck: generation capacity is outpacing
transmission investment, especially in remote or high-potential zones. This indicates a growing
risk to investor confidence and operational efficiency. Without modernizing Egypt’s grid
architecture, incorporating smart grid solutions, and expanding storage and load balancing
capacity, renewable integration will remain throttled. Grid flexibility and infrastructure
investments—backed by public-private partnerships—are essential for realizing the full
economic and environmental returns on Egypt's renewable energy investments.

e Remote Generation Zones Are Underserved: The Western Desert and Gulf of Suez—home

to Egypt’s highest wind and solar potential—remain poorly connected to high-voltage
transmission networks. As of 2024, less than 30% of renewable energy projects in these zones
are fully integrated into the national grid (OECD, 2024).
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Figure 55. Regional Grid Integration of Renewable Energy Projects in Egypt (2024)
Only 30% of renewable projects in Egypt’s highest-potential zones—the Western
Desert and Gulf of Suez—are grid-connected. In contrast, 90% of projects in the Nile
Valley are integrated, reflecting regional infrastructure disparity.

Regional Grid Integration of Renewable Energy Projects in
Egypt (2024)
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Source: OECD, 2024
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Source : Ministry of Planning and International Cooperation, 2025. Private Sector English
Report SHORT, pp.30-31.EBRD, AfDB, IFC project disclosures and NWFE implementation
briefings (2024-2025). Scatec ASA, Masdar, ACWA Power and AMEA Power project
announcements (2023-2025).
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The regional disconnect stems from a centralized grid planning model that has historically
favored demand hubs over high-potential generation zones. For example, Upper Egypt's 2,100
MW of integrated capacity—anchored by the Benban Solar Park (1465 MW), Kom Ombo (200
MW), and Obelisk (100 MW)—reflects strategic public-private alignment in one of Egypt’s
sunniest corridors. By contrast, the Red Sea and Gulf of Suez zone, with over 7,000 MW in
project pipeling, has only 2,000 MW integrated, despite major assets like Ras Ghareb (650 MW),
West Bakr (250 MW), and ACWA's 1,100 MW wind complex. The situation is more acute in
“Other Regions” such as the New Valley and Sinai, where connectivity remains near zero, and
utility-scale deployment is limited to small pilot projects or off-grid solutions.

These disparities present growing risks: generation zones face delayed grid connections,
curtailment risks, and uncertain investment returns. Addressing this will require zonal
transmission investment strategies, a shift toward load-following substations, and dedicated
infrastructure bonds to unlock stranded renewable potential. The rise of regional BESS (Battery
Energy Storage Systems) deployment—such as AMEA Power's 1,000 MWh battery project in
Benban and 500 MWh in Zafarana, signed under Capacity Purchase Agreements in early 2025
—offers a complementary path forward, but must be matched by grid upgrades to ensure
dispatchability and economic viability.

Figure 56. Transmission and Distribution Losses — Egypt vs. OECD and Morocco (2024)

Egypt’'s T&D losses stand at 11%, significantly higher than the OECD average of 6.5% and

Morocco’s 6%. These losses reflect structural inefficiencies that constrain cost efficiency
and renewable integration.

Transmission and Distribution Losses: Egypt, Morocco, and
OECD Average (2024)
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Source: OECD, 2024; OECD Economic Surveys Morocco Economic Assessment, 2024
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As of 2024, Egypt's transmission and distribution (T&D) losses stand at 11%, far exceeding both
the OECD average (6.5%) and regional peers such as Morocco (6%). These losses stem from
aging grid infrastructure, outdated substations, overloaded feeders, and widespread non-
technical losses—including electricity theft and inaccurate billing. The implications are serious:
higher delivery costs, reduced grid reliability, and rising investor concern over integration
stability for renewable projects.

In response, the government has launched a series of targeted modernization efforts. Under
the NWFE (Nexus of Water, Food, and Energy) platform, EUR 367 million has been earmarked
for transmission upgrades, substation reinforcement, and digital control systems. The Egyptian
Electricity Transmission Company (EETC) is leading grid investments across Cairo, the Delta,
and Upper Egypt to relieve congestion and stabilize voltage levels. Parallel to these efforts,
Egypt's distribution companies are deploying new transformers and feeders, shortening supply
distances to reduce technical losses.

On the digital front, prepaid and smart metering systems are gradually replacing outdated
mechanical meters. This shift is being supported through international partnerships with JICA,
Siemens, and Schneider Electric, particularly in regions like the North Delta. Moreover, the
rollout of Advanced Distribution Management Systems (ADMS) and SCADA platforms is
enabling real-time monitoring, load balancing, and loss detection—essential tools for ensuring
renewable energy can be integrated with minimal curtailment and system stress.

Beyond infrastructure reinforcement, Egypt is also accelerating the digital transformation of its
grid—a critical component in addressing both technical and commercial losses. The
nationwide rollout of smart and prepaid metering systems is replacing antiquated mechanical
meters, improving billing accuracy, reducing theft, and enabling utilities to monitor
consumption in real time. These meters are supported by the deployment of Advanced
Distribution Management Systems (ADMS) and SCADA control platforms, particularly in
regions such as the North Delta, where load volatility is high.

International partnerships with JICA, Siemens, and Schneider Electric are helping to build this
next-generation control architecture. These tools offer essential capabilities such as dynamic
load balancing, voltage optimization, and loss detection at the feeder level, which are
indispensable for a modern grid that can accommodate growing volumes of variable
renewable energy without destabilization or curtailment.

Yet despite these digital control upgrades, Egypt’'s renewable energy transition remains
constrained by one of its most critical missing puzzle pieces: grid-scale storage capacity.
Without large-scale batteries or pumped hydro systems, the grid cannot absorb surplus solar
or wind energy during peak production or shift it to periods of high demand. A comparison
with regional peers makes this infrastructure gap especially visible.
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Figure 57. Grid-Scale Energy Storage Deployment - Egypt vs. South Africa (2024)
Egypt has deployed only 5 MW of battery storage to date, compared to 150 MW in
South Africa. This limits Egypt’s ability to balance renewable supply and ensure
energy resilience.

Grid-Scale Energy Storage Deployment in Egypt and South
Africa (2024)
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Source: North Africa Energy Report (2024)

As of 2024, Egypt has deployed only 5 MW of battery energy storage capacity, primarily in pilot-
format lithium-ion systems supporting off-grid or resilience-based applications. In stark
contrast, South Africa has reached 150 MW of operational storage—signaling a strategic
commitment to flexible grid operation and integration of intermittent renewables. Egypt’s
shortfall has led to increased curtailments, lower project bankability, and growing grid
management costs during periods of volatility. Without adequate storage, renewable energy
cannot serve as reliable baseload or dispatchable capacity, undermining the national
decarbonization and energy security agenda.

The reasons behind Egypt's lag in battery deployment are both structural and financial. Until
2023, there were no dedicated regulatory frameworks or incentives for energy storage as a grid
service. Additionally, power purchase agreements (PPAs) and competitive auctions rarely
included storage-linked components. This policy vacuum discouraged private sector
investment and innovation. However, the narrative is now shifting, driven by a wave of new
tenders and the formal inclusion of storage in the country’'s 4GW Emergency Renewable
Energy Program. Egypt’s shift toward recognizing storage as a strategic infrastructure priority
reflects growing awareness of its role in enabling a renewable-dominant future.

Encouragingly, Egypt is now poised for a rapid transformation in grid-scale storage
deployment. A pipeline of confirmed utility-scale battery projects will push national storage
capacity from negligible levels to more than 2,500 MWh by early 2027—a dramatic shift
enabled by public-private collaboration, concessional finance, and strategic planning. The
trajectory of this rollout is detailed below.
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Figure 58A. Cumulative Grid-Scale Battery Storage Deployment in Egypt (2025-2027).
Egypt's grid-scale battery storage capacity is projected to grow from 300 MWh in 2025
to 2,520 MWh by early 2027, marking a 740% increase in just two years.
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Source: Egyptian Electricity Transmission Company (EETC); Ministry of Planning, Economic
Development and International Cooperation, 2025; IFC, 2025; AMEA Power, 2025.

Between late 2025 and February 2027, Egypt is projected to add over 2,200 MWh of new grid-
scale battery storage capacity—growing 740% in just 24 months. Key milestones include the
launch of the 300 MWh AMEA Power project in Benban and the 500 MWh Zafarana project,
both supported by CPAs signed in early 2025. By 2026, multiple mid-sized systems (ranging
from 150-510 MWh) will come online under a mix of NWFE-aligned and private-sector-led
programs. This fast-tracked deployment reflects both energy security imperatives and
mounting pressure to reduce fossil fuel reliance during peak loads.

This storage buildout is not just a technical upgrade—it represents a systemic shift in Egypt’s
energy planning philosophy. Grid operators will gain new flexibility to dispatch renewable
power on demand, reduce curtailment risk, and enhance system stability in the face of rising
load variability. Moreover, energy storage will allow Egypt to gradually reduce its dependence
on natural gas peaking plants, helping buffer the economy against global fuel price volatility.
These systems also strengthen Egypt’'s case as a competitive green hydrogen hub by providing
stable, dispatchable renewable power.

Egypt's battery storage expansion is being driven by a diverse consortium of developers,
reflecting growing private sector confidence and alignment with public procurement
strategies. The distribution of storage capacity across projects also shows how strategic siting—
at solar-rich hubs like Benban, Kom Ombo, and Zafarana—is being prioritized to maximize
renewable integration. The project-level breakdown is presented below.
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Figure 58B. Grid-Scale Battery Storage Projects by Capacity and Developer (MWh). The
largest contributors to Egypt’s battery storage rollout include NWES Group (1,000 MWh),
Masdar-Infinity-Hasan Alam (660 MWh), and AMEA Power (600 MWh across two sites).
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Source: Egyptian Electricity Transmission Company (EETC); Ministry of Planning, Economic
Development and International Cooperation, 2025; IFC, 2025; AMEA Power, 2025.

The rollout is led by major regional and international developers. NWES Group accounts for the
largest standalone project, with 1,000 MWh in Zafarana. Masdar-Infinity-Hasan Alam follows
with 660 MWh, reflecting deep UAE-Egypt collaboration on climate infrastructure. Meanwhile,
AMEA Power, Abidos, and OBELESEC (SCATIC) are all contributing mid-sized projects in high-
solar-potential areas like Benban and Kom Ombo. The competitive mix of public-private
capacity shows Egypt's ability to attract capital and technical expertise at scale.

Geographically, most storage projects are being co-located with large-scale renewable energy
plants or in high-volatility zones such as the Gulf of Suez and Upper Egypt. This spatial
alignment enhances grid efficiency and minimizes transmission losses while simplifying
operational coordination. The presence of both standalone BESS and solar-plus-storage
configurations illustrates Egypt’s dual-track strategy: stabilizing existing capacity while
enabling future flexibility. As these systems come online, Egypt is set to become a regional
leader in battery-backed renewable energy systems.

Egypt's strategic approach includes a combination of standalone battery energy storage
systems (BESS) and integrated solar-plus-storage projects, reflecting a deliberate shift toward
grid flexibility and decentralized resilience. Standalone BESS installations—such as those in
Zafarana and Benban—are being positioned near generation-heavy zones to absorb excess
renewable supply and provide fast-response balancing services. At the same time, co-located
solar and storage plants are enabling time-shifted dispatch, allowing solar power generated
during peak sunlight hours to be stored and used during evening demand peaks.

This dual-track deployment strategy enables Egypt to address multiple systemic challenges
simultaneously: it reduces renewable energy curtailment, stabilizes frequency and voltage
levels, and lowers dependency on gas-fired peaker plants. Moreover, it sends a clear signal to
investors that Egypt is building the technical infrastructure required for a high-penetration
renewable energy mix. By embedding storage into both centralized and distributed energy
projects, Egypt is not only enhancing grid stability but also laying the groundwork for future
innovations—such as demand-side management, virtual power plants, and green hydrogen
production powered by dispatchable renewables.
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Why This Matters:

e Grid limitations threaten Egypt’s renewable energy scale-up. Without modernized
transmission and storage infrastructure, investors face curtailment risks, delayed grid access,
and uncertain returns on capital.

e Distributed energy systems are blocked by last-mile constraints. Mini-grids, rooftop solar,
and industrial P2P renewables remain underutilized due to weak local connectivity and the
limited deployment of digital metering platforms.

e Storage gaps entrench fossil fuel dependency. In the absence of large-scale storage, Egypt
continues to rely on natural gas for grid balancing—slowing decarbonization and exposing the
energy sector to global fuel price volatility.

Strategic Policy Implications:

1. Accelerate National Grid Modernization and Storage Integration

e Scale deployment of smart grid technologies, SCADA systems, and demand-side
management platforms across all governorates.

e Develop a phased National Energy Storage Roadmap, covering lithium-ion, sodium-ion, and
pumped hydro storage technologies.

2. Expand High-Voltage Transmission Corridors to Renewable Hotspots

e Prioritize investment in transmission lines connecting the Gulf of Suez and Western Desert
to Cairo and the Delta.

e Bundle these grid corridors with renewable generation zones to ensure financial viability and
load matching.

e Fast-track public-private transmission partnerships under the amended electricity law.

3. Mandate Storage in All Utility-Scale Renewable Projects

e Introduce regulation requiring a minimum 10-15% storage-to-generation capacity ratio in all
new solar and wind farms.

e Align project bidding frameworks to reward integrated storage proposals.

4. De-Risk Grid and Storage Investments Through Blended Finance

e Partner with EBRD, AlIB, AfDB, and other climate financiers to securitize large-scale grid
upgrades and storage investments.

e Structure blended finance instruments using sovereign guarantees or results-based finance
to attract private capital.
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Regulatory and Institutional Coordination Gaps

Identified Gap:

Egypt's cleantech sector suffers from regulatory fragmentation, overlapping mandates, slow
permitting, and inconsistent enforcement—Ileading to uncertainty for investors and paralysis
for startups. Institutional silos and misaligned incentives further weaken the implementation of
national energy and climate strategies.

Evidence & Analysis:

e Multiple Overlapping Authorities: The New and Renewable Energy Authority (NREA), the
Egyptian Electricity Transmission Company (EETC), the Egyptian Environmental Affairs Agency
(EEAA), EGAS, and the Ministry of Electricity all have regulatory roles. Conflicts over PPA terms,
environmental licensing, and land allocation frequently delay project timelines (Roundtable
Notes, 2024; OECD, 2024).

e Permitting Timelines Remain Uncompetitive: According to the World Bank's Doing
Business diagnostics, renewable energy project approvals in Egypt can take 14-20 months—
nearly double the average across peer countries such as Morocco and Jordan (World Bank,
2023).

e Inconsistent Net Metering Implementation: While Egypt introduced net metering in 2017,
less than 150 MW of rooftop solar has been installed nationwide. Local distribution companies
interpret feed-in tariffs and caps differently, creating geographic disparities in solar adoption
(IEA, 2024).

e No Unified Green Taxonomy or Incentive Framework: Egypt lacks a binding, national-level
taxonomy for green investments, meaning that financial incentives (e.g., customs exemptions,
tax holidays) are inconsistently applied or entirely absent for cleantech sectors like energy
storage or e-mobility.
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Figure 58. Approximate Timeframes for Renewable Energy project approvals:
Egypt nearly takes double the average across peer countries such as Morocco and
Jordan, while in certain cases Projects in South Africa may receive all necessary
approvals in under a month. (World Bank, 2023, Ministry of Forestry, Fisheries and
the Environment South Africa)
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Department of Forestry, Fisheries & the Environment, South Africa (2025): 99% of IPP-
related EIAs processed within 57 days; EIA and permitting benchmarks for emerging
markets (World Bank, 2024; ICLEI, 2024); Jordan & Morocco permitting ranges based on
World Bank Middle East & North Africa permitting studies.

Approval timelines in Egypt are the longest in the comparison group—14 to 20 months, versus
0.5to 12 months in peer countries. These regulatory delays deter investors, especially in fast-
moving cleantech segments where first-mover advantage and project pipeline velocity are
critical. This delay is linked to fragmented licensing, overlapping authorities, and bureaucratic
inertia. Streamlining approvals through one-stop shops, standardized permitting templates,
and digital applications will be essential to reduce administrative barriers and increase Egypt's
competitiveness in renewable investment.

Why This Matters:

e Regulatory risk deters private capital. Investors cite Egypt's permitting process and lack of
legal clarity as key reasons for avoiding long-term renewable energy or hydrogen infrastructure
investment.

e Startups face death by bureaucracy. High-growth cleantech SMEs—especially in waste
valorization, EV charging, or circular economy solutions—cannot navigate licensing systems
designed for large incumbents.

e National climate strategies remain under-implemented. Egypt's NCCS 2050 and ISES 2035
are highly ambitious but suffer from weak horizontal coordination and institutional turf wars
over implementation ownership.
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Strategic Policy Implications:

e Establish a Supreme Cleantech Regulatory Council reporting to the Prime Minister,
empowered to:

o Resolve mandate conflicts between regulatory bodies.

o Oversee project pipeline approvals and fast-track infrastructure permits.

o Monitor implementation of green strategies and regulatory harmonization.

e Develop a Unified Green Investment Code and Taxonomy:

o Define qualifying cleantech sectors and provide clear, automatic incentives (e.g., tax holidays,
tariff exemptions, reduced land costs).

o Align with the EU Sustainable Finance Taxonomy and the African Union Green Finance
Framework to ensure compatibility with global ESG markets.

e Standardize Permitting and Approvals via a National Digital Platform:

o Create a centralized e-platform for cleantech project applications, reducing duplication and
increasing transparency.

o Include a regulatory “dashboard” for startups, with tailored licensing pathways and feedback
loops.

¢ Reform Net Metering and Distributed Energy Regulation:

o Establish national feed-in benchmarks with transparent annual caps and standardized
pricing mechanisms.

o Provide legal protections to small producers to sell back to the grid under fair, predictable
terms.

Inclusion, Gender, and Just Transition Gaps

Identified Gap:

Egypt's clean energy transition is insufficiently inclusive, with women, youth, informal workers,
and rural communities significantly underrepresented in the benefits, ownership structures,
and decision-making processes of the cleantech ecosystem. There is no formal just transition
framework to manage the socioeconomic shifts of energy decarbonization.

Evidence & Analysis:

e Gender Workforce Gaps: Women comprise only 12-15% of Egypt’s renewable energy
workforce, with participation skewed toward administrative roles rather than technical or
leadership positions (Egyptian Women Fact Sheet, 2024; IEA, 2024).
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Figure 59. Female Share of STEM Graduates by Discipline, Egypt (2018).
Despite achieving near gender parity in STEM education—where women
constitute approximately 47.3% of STEM graduates—this academic balance has
not translated into equitable workforce representation. The data presented
draws fromm CAPMAS and UNESCO sources, highlighting persistent structural
barriers to women's full participation in Egypt's green and cleantech sectors.
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Sources: CAPMAS (2018). Graduates by Field of Study and Gender; UNESCO Science
Report (2021). “47.3% of Egyptian STEM graduates are women, yet only 38% are in the
workforce.”; Egyptian Streets (2024). Women and Men Graduate in Equal Numbers in

STEM Fields, But Workforce Gaps Persist.; UNESCO Gender Report (2023). Global Trends in
STEM Education Participation

While there is no publicly available CAPMAS dataset for 2024/2025 disaggregating STEM
graduates by gender, recent sources affirm that the trend of near gender parity in STEM
education has remained stable since 2018. According to CAPMAS data cited in the UNESCO
Science Report, “47.3% of Egyptian universities STEM graduates are women,” yet they constitute
only 38% of the STEM workforce (CAPMAS, 2018). This persistent gap between academic
attainment and workforce representation underscores the importance of distinguishing
between educational progress and structural workforce barriers.

Reinforcing this, a July 2024 article published by Egyptian Streets observes that “women and
men graduate in almost equal numbers in science, technology, engineering, and mathematics
(STEM) degrees in Egypt,” implying that the gender distribution in STEM education has not
substantially shifted from the 2018 baseline. While the article does not offer new disaggregated
figures, it affirms the consistency of women'’s strong presence at the tertiary education level in
STEM fields.

Finally, a recent UNESCO gender report contextualizes Egypt’'s standing globally, noting that
although global female representation in STEM education hovers around 35%, “Egypt still fares
much better—about 47% female STEM graduates.” These findings collectively validate the
continued use of the 2018 CAPMAS data in the absence of newer gender-disaggregated
statistics, while also highlighting the urgency of bridging the gap between educational
attainment and workforce inclusion.
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Figure 60. Gender Representation in the Renewable Energy Sector Compared to
STEM Fields. While women represent 47.3% of STEM graduates in Egypt, they comprise
only 13.5% of the renewable energy workforce. This stark drop illustrates the disconnect

between academic attainment and employment in green industries. The disparity

reflects persistent structural and institutional barriers—such as recruitment biases,
limited mentorship pathways, and exclusion from leadership and technical roles—that
prevent women from fully participating in Egypt’'s clean energy transition.
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Sources: CAPMAS (2018). Graduates by Field of Study and Gender; IEA (2024). North Africa
Energy Outlook: Egypt Country Profile; OECD (2024). Gender and Energy Transitions in
the MENA Region; Egyptian Women Fact Sheet (2024). Women'’s Representation in
Egypt’'s Green Workforce.

Despite near-equal graduation rates in STEM, only 13.5% of the renewable energy workforce is
female. This sharp drop-off highlights a significant gender gap in cleantech employment,
particularly in technical and leadership roles. Calling for urgent action to address this disparity,
including inclusive hiring quotas in public energy projects, gender-sensitive workplace policies,
and support for women-led cleantech startups. Without intentional reform, the sector risks
missing out on the innovation and resilience that diverse teams bring—particularly in fields like
solar deployment, energy auditing, and climate-smart agriculture.

e Startup Ownership Inequity: Women-led cleantech enterprises represent less than 10% of
registered firms in solar, waste, or water sectors. This is far below the MENA regional average of
20% in cleantech entrepreneurship (AVCA, 2024).

e Skewed Subsidies and Benefits: Subsidy reforms since 2016 have reduced universal energy
subsidies, but clean energy incentives remain largely inaccessible to marginalized groups. For
example, rural solar adoption rates are disproportionately low in Upper Egypt and Sinai, where
households face higher upfront costs and lower access to credit (IEA, 2024).

e Lack of Formal Just Transition Planning: There is no national roadmap or financing
mechanism for retraining fossil fuel workers, supporting displaced communities, or linking
green jobs with vocational training. By contrast, South Africa has dedicated over USD 2.6 billion
to just transition funds through its Presidential Climate Commission (OECD, 2024).
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Why This Matters:

e Inequity undermines long-term sustainability. Transitions that neglect social inclusion
generate resistance, inequality, and missed talent opportunities—particularly from youth and
women who are key to Egypt's demographic dividend.

e Climate vulnerability is gendered. Women in rural Egypt bear the brunt of energy poverty,
water scarcity, and exposure to indoor air pollution from traditional fuels—yet are absent from
cleantech financing and policy dialogues.

e Informal and fossil fuel-dependent workers risk displacement. Without retraining schemes
or economic diversification, communities reliant on diesel, coal, or conventional agriculture
may face job loss and economic marginalization.

Strategic Policy Implications:

e Launch a National Just Transition Framework:

o Define pathways for retraining fossil fuel workers, supporting regions with high carbon
dependency, and embedding social protection in decarbonization plans.

o Allocate a portion of climate finance and international green funds toward local economic
transition strategies.

e Mainstream Gender in Cleantech Policy:

o Introduce gender quotas or targets in clean energy vocational training, project ownership,
and grant eligibility.

o Support women-led cooperatives in solar distribution, clean cooking solutions, and rural
microgrids.

e Expand Access to Green Microfinance and Credit:

o Develop concessional loan facilities and green microfinance products specifically tailored for
rural women, informal workers, and youth entrepreneurs.

o Include flexible collateral, lower interest rates, and mobile application systems to increase
financial inclusion.

e Map and Monitor Inclusion Metrics:

o Introduce cleantech-specific SDG-style indicators on gender participation, rural access, and
social equity—integrated into project evaluation and reporting.

Innovation, R&D, and Local Manufacturing Gaps -
A Structural Bottleneck Rooted in Legal
and Institutional Design

Identified Gap:

Egypt's cleantech sector lacks a well-integrated innovation and industrial development
ecosystem. The current policy environment neither sufficiently incentivizes applied research
nor enables local manufacturing scale-up. Crucially, two key legislations—Law No. 82 of 2002
on Intellectual Property Rights and Law No. 152 of 2020 on MSMEs—are outdated or poorly
implemented, leaving a regulatory vacuum that blocks the commercialization of innovation
and localization of cleantech value chains.
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Evidence & Analysis:

e Low Domestic R&D Spending: Egypt spends only 0.7% of GDP on R&D (CAPMAS, 2024), well
below the 2.4% OECD average and significantly behind MENA peers like Morocco (1.1%) and the
UAE (1.3%). In cleantech, less than 12% of total energy R&D is allocated to solar, hydrogen, or
circular economy applications (IEA, 2024).

e Weak Patent Ecosystem: Only 24 cleantech patents were filed by Egyptian residents
between 2018-2023 (WIPO, 2024). Over 80% of patents registered in the sector are by foreign
entities, reflecting both a low domestic innovation base and barriers to commercialization
under Law 82/2002.

Figure 61. Cleantech Patent Ownership in Egypt: Out of 120 cleantech patents registered
in Egypt from 2018-2023, only 24 were filed by Egyptian residents. Foreign entities
account for over 80% of total filings, highlighting Egypt's weak domestic IP base.

Cleantech Patent Ownership in Egypt (2018-2023)
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Source: WIPO, 2024

Egypt's cleantech patent ecosystem remains underdeveloped, reflecting low levels of applied
R&D and commercialization. The heavy dominance of foreign entities points to a fragmented
innovation system hindered by legal and institutional constraints—including outdated
provisions under Law 82/2002. Strengthening local innovation capabilities requires reforming
IP laws, expanding university-industry research collaboration, and incentivizing patent filing by
Egyptian inventors through subsidies or tax credits.

e Fragmented Tech Transfer Infrastructure: Egypt has 33 public research centers but no
national technology transfer policy linking university research to cleantech commercialization.
Existing incubators are siloed and often disconnected fromm MSMEs or rural innovation hubs.

e Import-Dependence in Cleantech Hardware: Over 85% of Egypt’s solar panels, 100% of
battery cells, and 75% of wind turbine components are imported. In comparison, Morocco
locally manufactures up to 60% of wind infrastructure, and Kenya has established domestic
biogas and solar thermal industries (North Africa Energy Report, 2024).
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Figure 62. Local vs. Imported Cleantech Hardware. Egypt allocates only 0.7% of GDP to
R&D, well below Morocco (1.1%), UAE (1.3%), and the OECD average of 2.4%. This
underinvestment undermines cleantech innovation and competitiveness.
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R&D investment is the backbone of clean technology advancement, yet Egypt lags significantly
behind regional and global peers. Noting that this underinvestment limits both upstream
innovation and downstream deployment of climate technologies. Public expenditure on
cleantech R&D should be scaled up and better targeted, with dedicated funding for hydrogen,
solar, waste valorization, and water-tech research—particularly in partnership with universities
and applied science institutes.

e Underutilization of Law 152/2020 Incentives: While Law 152 provides tax and customs
exemptions for “innovative” SMEs, less than 5% of registered cleantech startups report having
accessed these provisions. Lack of inter-agency coordination and legal clarity prevents early-
stage firms from leveraging available tools.
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Figure 63. Comparative R&D Spending (% of GDP): Egypt vs. Morocco, UAE, and OECD
Average (2024): The chart reveals a significant gap in research and development (R&D)
investment between Egypt and its regional and international peers. Egypt allocates only 0.7% of
its GDP to R&D, markedly lower than Morocco (1.1%) and the UAE (1.3%), both of which have
demonstrated clearer commmitments to innovation-driven development. The disparity becomes
more pronounced when compared to the OECD average of 2.4%, highlighting Egypt’s
underinvestment in a critical enabler of clean technology advancement
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Egypt’'s continued dependence on fossil fuels reflects a legacy of energy subsidies,
infrastructure lock-in, and insufficient investment in grid-connected renewables. Revealing
structural challenges such as power purchase agreement (PPA) uncertainty, low storage
capacity, and lack of flexible grid infrastructure as key inhibitors. Diversifying the energy mix
requires policy enforcement of renewable targets, stable regulatory frameworks for IPPs, and
expanded incentives for distributed solar and clean energy innovation.

Why This Matters:

e Innovation is the backbone of cleantech competitiveness. Egypt's green economy
strategy will remain donor-dependent without a robust base of domestic innovation, IP
generation, and scalable hardware production.

e The current legal framework blocks, rather than enables, commercialization. Law 82/2002
does not offer practical IP support for startups or research spin-offs, lacks protection for utility
models, and creates costly, bureaucratic barriers to patenting.

e Local manufacturing is vital for economic resilience. Import dependency in solar, EVs,
storage, and bioenergy not only inflates costs but also makes Egypt vulnerable to global supply
chain shocks and currency fluctuations.

e Women and youth are excluded from the innovation pipeline. With less than 20% female
participation in cleantech R&D and STEM entrepreneurship, Egypt is underutilizing its
demographic dividend.
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Strategic Policy Implications and Reform Priorities:

Reforming Law No. 82 of 2002 —
From Protection to Empowerment

0 Introduce Utility Model Protection and Fast-Track Patents:

e Establish a fast-track “green innovation patent channel” for cleantech startups, with reduced
fees and simplified review for patents with environmental and social impact.

e Amend the law to explicitly protect utility models, which are essential for early-stage
hardware startups with limited resources.

e Decentralize and Digitize IPR Registration:

e Create university-based and governorate-level patent offices linked to a centralized e-registry
to reduce Cairo-based centralization.

e Introduce bilingual Arabic-English online platforms with integrated legal support for first-
time filers.

e Institutionalize Technology Transfer Offices (TTOs):

e Mandate all public research institutions to establish TTOs, with legal training in Law 82 and
partnerships with the private sector.

e Include performance-based incentives for researchers whose patents are licensed or
commercialized.

e Enable Patent-to-Production Pipelines:
e Introduce regulations and state support for converting licensed patents into pilot-stage
production, especially for clean energy, waste valorization, and water technologies.

Strengthening Law No. 152 of 2020 - Operationalizing
Innovation and Manufacturing Incentives

0 Operationalize Article 27 - Innovation Incentives for MSMEs:

e Activate tax credit programs for R&D-intensive cleantech startups under Article 27, backed by
clear criteria and inter-ministerial implementation between MSMEDA, MoPEDIC, and the
Ministry of Electricity.

e Embed Local Manufacturing Requirements in Incentive Schemes:

e Condition tax breaks and customs exemptions on local content thresholds (e.g., 30-40%) for
wind, solar, and battery components.

e Establish a national list of “strategic cleantech goods” eligible for industrial acceleration
under Law 152.

e Launch Innovation Zones and Manufacturing Clusters:

e Create dedicated Cleantech Zones (e.g., in Suez Canal, Minya, New Valley) where startups,
manufacturers, and logistics providers co-locate, supported by streamlined permitting and
infrastructure finance.

e Digitize and Publicize Law 152 Benefits:

e Develop a national cleantech-MSME portal that aggregates all available incentives, success
stories, and registration tools—targeted toward rural entrepreneurs, women, and youth
innovators.
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Institutional and Financial Mechanisms for
Cleantech Innovation

e Launch a National Cleantech Innovation Fund:

o Capitalized by the Sovereign Fund of Egypt (TSFE), IFC, and local banks, this blended finance
vehicle should deploy equity and concessional debt for innovation-driven startups and R&D-
heavy manufacturers.

e Establish a Cleantech IP & Innovation Observatory:
o Tasked with tracking patent trends, commmercialization pathways, and impact metrics, this
body should inform legal reform, investor targeting, and university-industry partnerships.

e Integrate Cleantech into Technical Education Curricula:

o Expand vocational training programs in solar PV assembly, battery maintenance, EV design,
and sustainable materials manufacturing through collaboration with TVET institutions and
private sector stakeholders.

Conclusion: Bridging Egypt’s Innovation Divide
Through Legal and Policy Reform

Innovation is not an optional feature of Egypt’s clean energy strategy—it is its strategic
foundation. Reforming Law 82/2002 and Law 152/2020 is not simply a legal exercise but a
matter of economic sovereignty and industrial independence. Without a patent regime that
enables, rather than obstructs, early-stage innovation, and without a startup law that
operationalizes—not just promises—support for climate-tech pioneers, Egypt will remain a
consumer of green technologies rather than a global producer.

By creating a coordinated, well-capitalised, and legally enabled ecosystem for cleantech R&D

and local manufacturing, Egypt can position itself not only as a regional energy hub—but as a
global center for sustainable innovation.
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Gap Analysis Summary Table

Gap Area

1. Regulatory

Coherence and
Implementation
Gaps

2. Financing and
Investment Gaps

Identified Gap

Egypt's cleantech legal and
institutional landscape is
fragmented. Key strategies
such as the National Climate
ChangeStrategy 2050, Vision
2030, and Integrated
Sustainable Energy Strategy
(ISES)lack legal enforcement
mechanisms. Many laws
remain partially implemented
due to weak by- laws or
absence of inter- agency
coordination, undermining
investor confidence and
causing delays in project
execution.

The cleantech sector is overly

reliant  on international
concessional finance (over
70%) while domestic private
capital remains cautious due
to perceived risks, regulatory
volatility, and absence of de-
riskingtools. Green bonds and
climate funds are
underdeveloped, with less
than 5% of SMEs reporting
accessto sustainability - linked
finance mechanisms.

Why This Matters

Without regulatory clarity

and institutional
coordination, flagship
policies risk becoming
symbolic  rather  than
transformative.

Implementation delays

deter foreign investors and
slow down adoption of new
technologies. Egypt ranked
74 out of 120 countries in
the World Economic
Transition Index (ETI) due
to its continued
dependence on fossil fuels
such as natural gas (87.5%
of electricity, which is
believed to be an organic
and necessary step in the
transition to sustainable
energy production), limited
renewable energy share (
“‘with solar, wind, and
hydropower making up
only 11.5% of its electricity
generation” (Reuters, June
2025), rising energy
affordability challenges,
and lagging regulatory
readiness compared to
global peers (WEF, 2025;
IEA, 2024). Nonetheless,
there is hope. As of June
15t 2025, Egypt signed a
financial closure deal with
Norwegian renewable
energy developer Scatec to
start the  construction
phase, and a power
purchase agreement for a

900MW  wind project
(Reuters, 2025).

Insufficient and skewed
financing limits  project
scalability, raises capital
costs, and reduces
Egypt,Adsability to localize
technology production.
Over reliance on donor
funding creates
vulnerability to external
shocks and  currency

devaluation, as seen during
2022,Ai2023,A6s financing
crunch. The current
pipeline of green financial
instruments is too small to
meet demand.
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Strategic Policy
Implications
Enact a Cleantech

Framework Law that
consolidates  existing
strategies under a
unified implementation
body. Establisha high-
level Inter-ministerial
Green Economy
Authority. Create
enforcement
mechanisms for Vision
2030 and NCCS2050,
including annual
compliance scorecards
and performance-
based budget
allocations.

Develop a Sovereign
Green Investment Fund
co- capitalized by TSFE
and multilateral donors.
Scale up green bonds
and blended finance
instruments. Mandate
financial institutions to
allocate green credit
quotas to cleantech
SMEs. Expand PPP
pipelines  with risk
mitigation  guarantees
and climate insurance
tools.



3. Infrastructure
and Grid
Integration Gaps

4, Inclusion,
Gender, and Just
Transition Gaps

5. Innovation,
R&D, and Local
Manufacturing
Gaps

Renewable energy growth is
constrained by Egypt's
outdated and centralized grid
infrastructure, which lacksthe
flexibility to accommodate
variable energy sources.
Curtailments, power losses,
and absence of utility-scale
battery storage significantly
reduce the efficiency and
reliability of renewables.
Egypt currently curtails over
15%of wind energy annually
due to grid bottlenecks.

Women constitute less than
15% of the clean energy
workforce and hold under 5%
of leadership positions in
cleantech startups.
Marginalized  communities
and informal workers are
largely excluded from
sectoral development, and
there is no formal national just
transition strategy that links
decarbonization to equitable
job creation, reskilling, or
labor market integration.

Innovation in cleantech is
hampered by Egypt's
limited R&D expenditure
(0.7% of GDP), weak
patenting and tech transfer
mechanisms, and heavy
import dependence for green
technology components. Law
No. 82/2002 fails to support
IP protection for early-stage
innovation, and Law No.
152/2020 has not been
effectively used to stimulate
cleantech startup scaling or
local manufacturing.

Energy transition goals are
unachievable without
robust grid integration.
Without grid upgrades and
large- scale energy storage,
Egypt cannot stabilize
intermittent renewable
power or expand access to
remote  regions. This
hinders industrial
decarbonization and slows
solar and wind scale up.

A green transition that
excludes women and rural
or informal communities
undermines social equity,
slows labor absorption,
and risks resistance to
energy reforms.  The
cleantech sector’s
demographic blind spots
are a missed opportunity to
harness Egypt’s large
youth and informal labor
force, particularly in
agriculture- linked
renewables and waste- to-
energy.

Innovation and  local
manufacturing are
prerequisites for economic
sovereignty, job creation,
and technology export
capacity. Egypt risks
remaining a consumer
rather than producer of
cleantech solutions.
Without reform, innovation
bottlenecks  will  block

Egypt’'s competitiveness in
regional and global
cleantech markets,

especially againstMorocco
and Saudi Arabia.
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Modernize the
transmission grid with

decentralized and
smart grid
technologies. Introduce
mandatory energy

storage integration for
new renewable plants.
Prioritize investment in
battery and hybrid
storage technologies.
Expand grid
infrastructure to wind-
rich and solar-intense
regions with donor co-
financing and public
works programs.

Develop a National Just
Transition Strategywith
gender- and youth-
linked financing
incentives, training
programs, and green
jobs guarantees.
Introduce  cleantech
skills certification
schemes via TVET.
Provide targeted
financing and
procurement
preferences for
women- and youth-led
cleantech enterprises.

Reform Law No.
82/2002 to include
fast-track green
patenting and utility
model protection.
Operationalize Law No.
152/2020 innovation
incentives through

performance- linked
tax credits and local

content
conditionalities.
Establish national
cleantech innovation
clusters and local
manufacturing
accelerators for solar,
wind, and battery

components.



3. Benchmarking
Analysis: Learning from

Peer Nations to
Accelerate Egypt’s
Cleantech Ecosystem

Egypt's clean technology transition stands at a pivotal moment—caught between ambitious
national targets and persistent implementation bottlenecks. To design effective pathways
forward, it is crucial not only to assess Egypt’s internal capabilities but also to compare them
against countries that offer instructive lessons. Benchmarking allows us to position Egypt's
cleantech strategy within a global and regional context, drawing actionable insights from
policy, innovation, and ecosystem dynamics elsewhere. However, benchmarking is only
meaningful when comparators are thoughtfully selected based on shared characteristics,
developmental parallels, and relevance to Egypt’s socio-economic and environmental context.

To that end, this analysis adopts a strategic benchmarking framework anchored in five core
dimensions:

1-Regional Leadership in renewable deployment and cleantech governance.

2-Comparable Economic Constraints, particularly middle-income status, subsidy reform, and
infrastructure deficits.

3-Cleantech Ecosystem Maturity, including R&D, startup density, and domestic manufacturing.
4-Policy and Regulatory Innovation, such as net metering, feed-in tariffs, or industrial strategy
instruments.

5-Contextual Relevance to Egypt, based on geographic, demographic, or structural alignment.
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Using this framework, we identify three primary comparators for Egypt’s cleantech
benchmarking analysis:

e Morocco: North Africa’s most advanced renewable energy hub, with a successful track
record in wind and solar power procurement, a strong public-private partnership model, and
emerging hydrogen export ambitions. Morocco shares Egypt’'s geographic profile and faces
similar investment pressures, but has made greater progress on institutional coordination and
localization of green industry.

e South Africa: A Sub-Saharan African peer confronting similar challenges around energy
access, coal dependency, and fiscal strain. Its Renewable Energy Independent Power Producer
Procurement Programme (REIPPPP) is globally lauded for crowding in private capital, and its
Just Energy Transition Partnership (JETP) with G7 countries provides lessons on financing
structural change.

e India: While geographically distant, India provides critical lessons as a lower-middle-income
country with a massive cleantech employment footprint, dynamic decentralized solar models,
and highly relevant financing and subsidy tools. Its focus on inclusive energy access, domestic
manufacturing, and net metering policies aligns closely with Egypt's unmet goals.

We also consider three secondary comparators—Brazil, Kenya, and Indonesia—that offer niche
lessons in bioeconomy, rural energy access, and subsidy reform, respectively. These countries,
while useful, diverge more sharply from Egypt's structural and regional positioning, and are
referenced selectively.

Importantly, we also articulate why certain high-profile MENA countries have been excluded
from primary benchmarking, including:

e The United Arab Emirates (UAE) and Saudi Arabia, which—despite their leadership in green
hydrogen and giga-projects—are high-income, rentier economies whose capital-intensive, top-
down transitions are not replicable in Egypt’'s more constrained fiscal and governance
environment. Their clean energy policies are often executed with minimal citizen engagement,
SME participation, or local innovation ecosystems.

e Tunisia, while geographically close, is excluded due to its limited cleantech scaling,
inconsistent policy implementation, and significantly smaller investment footprint. Tunisia
faces political instability and lacks the industrial base required for technology deployment at
Egypt's scale.

The benchmarking countries selected therefore reflect not just technological ambition, but
structural similarity and governance comparability, enabling a more context-sensitive,
strategically aligned, and actionable comyparison. The following subsections will map Egypt's
position against Morocco, South Africa, and India across multiple cleantech dimensions,
offering both diagnostic clarity and strategic direction.
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1-Regulatory and Policy Ecosystem Comparison:
Building Enabling Environments for
Cleantech Transformation

A robust regulatory and policy framework is the bedrock of any thriving cleantech ecosystem.
While Egypt has signaled its commitment through various high-level strategies—including
Egypt Vision 2030, the Integrated Sustainable Energy Strategy (ISES) 2035, and the National
Climate Change Strategy 2050—policy fragmentation, delayed implementation, and weak
coordination continue to constrain real progress. This section compares Egypt’'s regulatory
performance with three peer countries—Morocco, South Africa, and India—focusing on
legislative clarity, institutional design, market incentives, and governance structure.

Egypt: Strong Targets, Weak Implementation

e Egypt has set a target of 42% renewable energy by 2035, yet still sources 85% of its energy
from fossil fuels as of 2024 (IEA, 2024).
e Laws like Law No. 203 of 2014 (Electricity Law) and Law No. 87 of 2015 on feed-in tariffs were
intended to open markets to private actors but suffer from regulatory opacity and inconsistent
enforcement.
e Multiple agencies (e.g., NREA, EEAA, MoERE, MoPEDIC) lack horizontal coordination, and
there's no unified cleantech authority.
e [aw No. 152 of 2020, aimed at MSME empowerment, provides little sector-specific guidance
for cleantech, while Law No. 82 of 2002 (IPR Law) remains outdated and misaligned with green
innovation needs.
Figure 64. Composition of Egypt’'s Energy Consumption by Source (2024): Egypt’s energy

consumption remains overwhelmingly dependent on fossil fuels, with natural gas alone accounting

for 63% of total energy use. Oil follows at 21%, bringing the combined share of fossil sources to nearly

90%. In contrast, renewable and low-carbon alternatives remain marginal: clean electricity sources

(excluding solar and wind) contribute just 6%, while solar and wind account for only 5%—a surprisingly
low figure given Egypt's strong solar potential.
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The chart highlights Egypt’s entrenched dependence on hydrocarbons, with nearly 90% of
energy coming from fossil sources—an imbalance that constrains the country’s climate
ambitions and energy resilience. This pattern is attributed to historic infrastructure bias, low
storage deployment, and weak enforcement of renewable procurement mandates. With global
energy systems shifting toward diversification, Egypt must accelerate grid parity for
renewables through stable PPAs, grid modernization, and de-risking tools for private-sector
solar and wind investments. A structural rebalancing of the energy mix is critical for reducing
emissions, unlocking new investment flows, and enhancing long-term energy security.

e Morocco's Renewable Energy Law (Law 13-09), passed in 2009, was a turning point—opening
the door for IPP investments, grid access guarantees, and local manufacturing mandates.

e The creation of MASEN (Moroccan Agency for Sustainable Energy) ensured institutional
leadership, coordinating between government, investors, and international donors.

e Unlike Egypt, Morocco provides stable procurement instruments, including Power Purchase
Agreements (PPAs) and competitive auctions, reducing investor risk.

e Green hydrogen strategy is integrated across sectors and already tied to trade diplomacy
with the EU.

e South Africa's REIPPPP (Renewable Energy Independent Power Producer Procurement
Programme) is widely regarded as one of the world's most effective clean energy policy
instruments.

e REIPPPP embeds local content rules, social impact metrics, and community ownership
requirements into energy procurement—offering lessons for just transition integration.

e The Integrated Resource Plan (IRP) ensures that renewables targets are aligned with actual
procurement, unlike Egypt’'s more aspirational strategies.

e Regulatory reform under NERSA (National Energy Regulator) has increased transparency
and streamlined approval processes.

India: Regulatory Decentralization and

Startup Responsiveness

e India’s energy strategy is governed by the Ministry of New and Renewable Energy (MNRE),
which collaborates with state governments on net metering, rooftop solar, and smart grid
policies.

e Programs like UJALA (LED efficiency rollout), KUSUM (solar for agriculture), and Faster
Adoption and Manufacturing of Electric Vehicles (FAME) demonstrate subsidy innovation tied
to outcomes.

e |ndia’s Electricity Act (Amendment 2022) modernized its approach to private participation,
dispute resolution, and peer-to-peer energy trading—far ahead of Egypt's legislative pace.

e Unlike Egypt's centralized cleantech governance, India’s regulatory pluralism has enabled
state-level innovation, particularly in Gujarat, Maharashtra, and Tamil Nadu.

145



entlagilal

Comparative Summary Table: Policy and
Regulatory Frameworks

Country  National Cleantech Procurement |Institutional Sector- Regulatory
Clean Specific Laws Framework  Anchor Specific Modernization
Energy Incentives
Strategy
Egypt Vision Electricity Weak FiT, Fragmented Lacking Outdated (IPR
2030, ISES Law, Law limited (NREA, Law 82/2002)
2035, 152/2020 auctions EEAA,
NCCS MoERE)
2050
Morocc  National Law 1309 PPAs, MASEN Green Progressive,
(o] Energy (Renewables) auctions hydrogen trade- linked
Strategy incentives,
2030 IPP
guarantees
South IRP 2019, REIPPPP Strong, NERSA, IPP Social Transparent &
Africa Just Energy competitive Office impact + updated
Transition tenders local
Strategy content
rules
India National UJALA, FAME, Rooftop MNRE + Tiered High — active
Electricity = KUSUM, FiT  solar, State subsidies, reforms,
Policy, auctions agencies state digitalization
MNRE incentives
Schemes

2. Financing Mechanisms and Investment Climate:
Unlocking Capital for Egypt’s Cleantech Scale-Up

A thriving cleantech ecosystem requires not only visionary policies but also reliable, accessible,
and well-structured financing instruments. This section compares Egypt's cleantech
investment climate with Morocco, South Africa, and India across key metrics: public vs. private
capital mix, domestic and international investor confidence, green finance innovation, and
MSME/startup access to finance.

While Egypt has made progress through public investment and concessional loans—such as
those supporting the Benban Solar Park and green hydrogen MoUs—its cleantech financing
ecosystem remains constrained by high interest rates, underdeveloped green capital markets,
weak private sector crowd-in, and regulatory ambiguity for clean energy startups. In contrast,
our comparators offer diverse models for mobilizing blended finance, de-risking innovation,
and creating green capital pipelines.
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Egypt: Public-Led but Financially Rigid

e Egypt’s first sovereign green bond in 2020 raised $750 million, but much of the funding was
allocated to transport and wastewater—not directly to cleantech startups or industrial retrofits.
e Commercial interest rates in Egypt hover around 18% (as of 2024), making it almost
impossible for SMEs or startups to access solar or energy storage financing.

e Private sector participation in clean energy accounts for only 20% of total investment—
compared to 45-60% in peer economies (OECD, 2024).

e Egypt actively encourages private sector participation in clean energy development through
a suite of legislative reforms, investment guarantees, and green finance mechanisms. The
government has expanded the role of Independent Power Producers (IPPs), introduced
competitive bidding processes, and enabled transparent power purchase agreements (PPAS)
to increase investor confidence. These efforts have supported the emergence of privately led
projects—most notably the Benban Solar Park, which was fully financed and developed by
private consortia with international backing.

e However, private sector participation in clean energy still accounts for only around 20% of
total renewable energy investment, compared to 45-60% in peer economies such as Morocco,
Jordan, and South Africa (OECD, 2024, |IEA, 2024). This reflects structural constraints including
legacy grid limitations, regulatory complexity, and limited access to concessional capital in
emerging subsectors such as distributed solar and green hydrogen. Ongoing reforms aim to
address these barriers and scale private involvement across both centralized and decentralized
energy systems.

e Law No.152/2020 aimed to improve SME access to finance but lacks cleantech-specific
provisions, and the microfinance sector remains disconnected from green lending priorities.

e Egypt’'s Sovereign Wealth Fund (TSFE) has launched green energy SPVs, but without
structured pipelines or investor guarantee schemes for SMEs and startups.

e Morocco's green finance strategy benefits from institutional alignment between MASEN, the
Ministry of Energy, and Morocco’s Green Investment Plan, ensuring that donor funds and PPPs
are channeled toward strategic assets.

e Over 75% of renewable investments in Morocco are delivered through PPP frameworks with
clear bankability mechanisms, notably for solar and wind.

e Morocco offers tax exemptions and VAT relief for cleantech projects, which Egypt currently
does not extend to startups or MSMEs.

e The Moroccan Capital Markets Authority (AMMC) regulates green bonds and sustainability-
linked finance, supporting corporate green issuances.
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e Through REIPPPP, South Africa has attracted over USD 20 billion in private capital for
renewables since 2011—representing one of the highest clean energy investment levels among
emerging economies.

e Financing structures often include debt guarantees from development finance institutions
(DFls) and local currency hedging mechanisms, which reduce risk for foreign investors.

e South Africa is piloting Just Energy Transition Financing Facilities, where multilateral climate
funds co-finance grid decarbonization and skills transition programs.

e The Green Finance Taxonomy developed by the South African Reserve Bank aligns lending
practices with climate targets—offering a model Egypt could emulate.

India: Subsidy Engineering and Financial Inclusion

e India has created multiple cleantech credit windows through its public-sector banks,
including SIDBI (Small Industries Development Bank of India) and IREDA (Indian Renewable
Energy Development Agency).

e Rooftop solar, EVs, and energy-efficient appliances are funded through soft loans with
interest rates ranging from 4% to 6%, backed by government guarantees and results-based
finance from the World Bank and KfWw.

e |ndia pioneered innovative mechanisms like Viability Gap Funding (VGF) and Accelerated
Depreciation Schemes, both absent in Egypt.

e Green MSMEs benefit from a targeted Credit Guarantee Fund Scheme for Energy Efficiency
(CGFEE) and the Startup India Seed Fund, both supporting cleantech ventures in early stages.

Comparative Summary Table: Cleantech
Finance Ecosystems

Country  Private Sector Green Bonds & SME Access to Green Lending Public-Private
Participation Instruments Finance Innovation Coordination
Egypt 20% of total RE 1 sovereign green Weak; high Absent Fragmented; no
investment bond (2020) interest rates; no green  pipeline
SME cleantech system
focus
Morocco ~75% of REvia Regulated green Moderate; VAT PPP blending, MASEN led
PPPs bond framework relief & concessional integration with
(AMMC) subsidies  for loans MoF
equipment
South Over $20B in Green Finance Moderate; social DFls, JET Centralizedin IPP
Africa REIPPPRrivate Taxonomy, local equity financing pilots  Office & Treasury
capital bank guidelines  provisions in
REIPPPP
India Rapid SME and Corporate green High; multiple VGF, CGFEE High—MNRE
startup growth bonds, green cleantech FAME, KUSUM, coordinates
banks dedicated credit UJALA state/donor
lines flows
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Figure 65: Estimated private sector participation in renewable energy. This chart compares the
estimated share of private sector investment in renewable energy across four countries,
revealing sharp disparities in capital mobilization.

Estimated Private Sector Participation in
Renewable Energy (2024)

Morocco 75

Country

South Africa 2
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Source:OECD Economic Survey: Morocco (2024), Role of Renewable Energy in India (2017), South
African Energy Sector Report (2023),

This graph illustrates cross-country differences in the share of renewable energy (RE)
investment driven by the private sector. Egypt lags at an estimated 20%, reflecting limited
investor confidence, high capital costs, and the absence of blended finance mechanisms.
Morocco, by contrast, mobilizes approximately 75% of its RE capacity through public-private
partnerships, largely facilitated by MASEN's de-risking frameworks and competitive
procurement schemes.

India leads the group, with over 90% of RE capacity financed by the private sector, driven by
policy tools such as Viability Gap Funding, green credit lines, and streamlined permitting via
the MNRE and SECI. South Africa presents an analytical paradox: although only ~2% of RE
infrastructure is technically owned by private entities, its Renewable Energy Independent
Power Producer Procurement Programme (REIPPPP) has successfully attracted over $20
billion in private capital. This model reflects a form of publicly-structured private delivery—
where the state defines project pipelines, but ownership and operation are competitively
awarded to private firms under 20-year PPAs.

Overall, the graph highlights Egypt’'s constrained ability to crowd in private capital and

underscores the importance of institutional coordination, procurement design, and de-risking
in shaping private sector participation in critical sectors like renewable energy.
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3 Cleantech R&D and Local Innovation Ecosystems:
Building from Fragmentation to Functionality

Research, development, and innovation (RDI) are the backbone of globally competitive
cleantech ecosystems. Countries that lead the clean energy transition—such as India and
South Africa—invest in knowledge institutions, protect intellectual property, foster public-
private R&D collaboration, and incentivize domestic innovation. In contrast, Egypt’s cleantech
innovation system remains fragmented, underfunded, and structurally constrained by weak
linkages between academia, startups, government, and industry.

This section benchmarks Egypt's performance on cleantech innovation ecosystems, intellectual
property regimes, R&D funding, and innovation commercialization compared to Morocco,
South Africa, and India.

Egypt: Disconnected Innovation and Outdated IP Law

e Egypt spends only 0.62% of GDP on R&D (2023), well below the global average of 2.5% and far
below India (0.90) or South Korea (4.8%) (UNESCO UIS, 2024).

e Of this, less than 9% is directed toward energy, water, or environmental sectors, compared to
over 30% in India and 27% in South Africa (IEA, 2024).

e Law 82/2002 (IPR Law) remains largely unchanged since its adoption and offers limited
protection for software, renewable energy tech, or cleantech algorithms.

e Only 0.3% of Egyptian patents filed in 2023 were related to clean energy, and most innovators
use informal routes or external filings due to IP disputes and weak enforcement mechanisms.

e University research is siloed from market application—less than 3% of academic energy

research is commmercialized (ASRT, 2023).
e No functioning national cleantech incubator network exists, and cleantech represents only
2.7% of Egypt’s startup ecosystem, despite the sector’'s massive potential (AVCA, 2024).

e Morocco created a National Innovation Strategy (2017) with funding channels for green tech

from the Centre National pour la Recherche Scientifique et Technique (CNRST).
e A dedicated cleantech cluster exists in Casablanca and Oujda, linking SMEs with public

universities and vocational institutions.
e |PR reform in 2019 aligned Morocco with WIPO standards, introducing express patent

examination for green tech.
e Over 60 green patents filed domestically in 2022, more than 3x Egypt's number despite a

smaller population.
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e R&D spending is 0.83% of GDP, with over 27% allocated to energy, environment, and green
technologies.
e The Technology Innovation Agency (TIA) and Council for Scientific and Industrial Research
(CSIR) fund cleantech startups, early-stage prototypes, and commercial-scale validation.

e South Africa’s IP law allows for university-licensed IP to startups, encouraging academic

spinouts.

e Incubators like The GreenCape Initiative and Smart Grid Centre serve as hubs for public-
private cleantech collaboration, offering lessons for Egyptian institutions like ITIDA and TIEC.

India: A Cleantech Innovation Powerhouse

e |India leads globally in affordable frugal innovation, especially in distributed solar, EVs, and
low-cost energy storage.
e The Atal Innovation Mission (AIM), Startup India, and National Innovation Foundation fund
over 400 green startups annually.
e R&D spending is over 0.9% of GDP, with energy innovation recognized as a national security

priority.

e |P reforms in 2016 created fast-track green patent lanes, reducing time to approval by 50%.
e India leads the Global Cleantech Innovation Index (GCl) among middle-income countries
and supports state-specific clusters (e.g., Gujarat’s solar hub and Karnataka's EV corridor).

Comparative Summary Table: Cleantech
Innovation Systems

Country

Egypt

Morocco

South
Africa

India

R&D
Spend (%
of GDP)
0.62%

0.73%

0.83%

0.90%

Cleantech
Patents
(Annual)

~20
patents/year

~60

patents/year

=85
patents/year

400+ green
patents/year

Green IP Laws

Law 82/2002
— outdated

WIPO-aligned
(since 2019)

IP laws allow
academic
licensing

|P FastLanes+

Startup India
Act
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Innovation Hubs
& Clusters

Few; sectoral
fragmentation

Cleantech
clusters in 2+
cities

GreenCape, TIA,
CSIR

National and
State-level

clusters

Commercialization
Track Record

<3% commercialization
of energy research

Moderate, driven by EU

alignment

High, incubator-to-
market pathways

Strong, rapid growth in
green tech scaleups
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Figure 66. R&D Spending vs. Cleantech Patent Output (Egypt, Morocco, South Africa, and
India): The chart illustrates a clear correlation between national investment in research and
development (R&D) and cleantech innovation outcomes. Egypt, with the lowest R&D expenditure
at 0.62% of GDP, produces only ~20 cleantech patents annually, significantly trailing its regional
and global peers. Morocco and South Africa, with slightly higher R&D allocations (0.73% and
0.83%, respectively), each generate 60 to 85 patents per year—a 3-4x increase over Egypt. India,
which invests 0.90% of GDP, stands out dramatically with over 400 green patents annually,
showcasing the compounding effect of sustained investment and innovation ecosystems.

R&D Spend (% of GDP) and Cleantech Patents (Annual)
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Sources: CAPMAS (2024) — Egypt R&D figures |[EA (2024) — R&D allocation by sector WIPO (2024) —
Cleantech patent data OECD R&D Statistics (2023-2024) — Morocco, South Africa, India
CleanTech Report (2024)

The chart illustrates a strong correlation between national investment in research and
development (R&D) and cleantech innovation output. EQypt, which invests only 0.62% of its
GDP in R&D, generates a modest 20 cleantech patents annually—significantly trailing behind
regional peers. Morocco and South Africa, with R&D spending levels of 0.73% and 0.83%
respectively, yield 60 to 85 patents per year, representing a 3-4x output increase relative to
Egypt despite marginally higher investment.

India presents a stark contrast. With 0.90% of GDP allocated to R&D, it produces over 400
cleantech patents annually, underscoring the compounding effect of sustained innovation
funding, ecosystem maturity, and effective IP frameworks. The data reinforces the argument
that incremental increases in R&D spending, when paired with supportive commercialization
infrastructure, can drive disproportionately large returns in innovation outputs.
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4 Human Capital and Skills for a Green Economy:
Aligning Education, Labor, and Innovation Pipelines

Egypt's cleantech transition is not merely a technological shift—it is a labor market revolution.
A truly green economy demands a workforce equipped with specialized technical knowledge,
interdisciplinary innovation capacity, and inclusive access to opportunities. Yet Egypt’s current
human capital ecosystem remains disconnected from the needs of the emerging cleantech
sector. This section benchmarks Egypt's green skills readiness against Morocco, South Africa,
and India, focusing on vocational training, STEM participation, green entrepreneurship, and
inclusion of women and rural youth.

Egypt: A Growing Workforce Facing Mismatched Skills

e Over 75,000 students graduate from Egypt's engineering faculties annually, yet fewer than
7% specialize in renewable energy, environmental engineering, or related green sectors (MoHE,
2024).

e The TVET system (Technical and Vocational Education and Training) remains supply-driven,
with outdated curricula and limited private sector alignment. Only 12% of vocational
institutions offer energy-related coursework, and even fewer provide hands-on training with
cleantech tools (ILO Egypt, 2024).

e \Women make up less than 15% of the workforce in the energy sector, and even fewer in
technical roles (Egyptian Women Fact Sheet, 2024).

e Egypt's youth unemployment stands at 24.3% (2024), with green startups struggling to find
talent equipped with both business and technical fluency.

e Law 152/2020 emphasizes entrepreneurship but lacks dedicated pipelines for green sector
incubation, particularly in governorates beyond Cairo and Alexandria.

e Morocco has introduced vocational energy schools such as the IFMEREE (Institut de
Formation aux Métiers des Energies Renouvelables et de 'Efficacité Energétique) in Oujda,
Tangier, and Beni Mellal, offering diplomas in wind, solar, and building efficiency.

e A national framework aligns energy training with the MASEN project pipeline, ensuring
workforce demand is met with trained supply.

e Morocco’s “Green Jobs for Youth” strategy aims to generate 100,000 green jobs by 2030,
linked to the country’s NDC commitments.
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e South Africa integrates cleantech skills into its National Development Plan 2030,

emphasizing gender inclusion, reskilling for fossil fuel workers, and township-based green
entrepreneurship.
e The Energy and Water SETA (Sector Education and Training Authority) provides accredited
green training linked to the REIPPPP project pipeline.
e REIPPPP mandates local hiring and skills development, with over 35,000 jobs created in rural
provinces since 2011 (DBSA, 2024).
e South Africa’'s TVET reform model includes internships, post-placement tracking, and
employer co-designed curricula.

India: Scaling Vocational Green Skills at Speed

e India’s Skill Council for Green Jobs, under the National Skill Development Corporation
(NSDC), has trained over 1 million individuals in clean energy, energy efficiency, and sustainable
transport since 2015.
e Programs such as Surya Mitra (solar technicians) and Udaan (youth skilling) are linked
directly to market demand from rooftop solar and EV expansion.
e India combines online platforms (e.g., SWAYAM) with industry-aligned offline technical
training, reaching semi-rural and peri-urban youth.
e India’s clean energy jobs are projected to exceed 2 million by 2030, and 21% of current
trainees are women, thanks to gender-sensitive recruitment campaigns (CEEW, 2024).

Comparative Summary Table: Human Capital

and Skills Systems

Country

Egypt

Morocco

South
Africa

India

GreenVocational
Training
Coverage
Low (~12% of
TVET centers
offer  cleantech
training)

Medium—High
(IFMEREE
network)

High (Energy
SETAs, REIPPPP
mandated
training)

Very High (Skill
Council for Green
Jobs)

PrivateSector
Alignment

Weak; no
formal
pipelines

MASEN
aligned
curricula

Strong;
curriculum
co-design

Robust,
NSDG
industry
linkage

Youth
Employment
Integration

Limited; youth
unemployment
24.3%

Medium; 100k
green jobs goal

High; 35,000+ jobs
created

High; 2M+ clean
energy jobs
projected
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clauses
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current training
cohorts

Regional
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Cairo/Alex-

heavy

3 regional hubs
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Figure 67: Green jobs and youth employment benchmark score (2024) . This chart compares
the level of green vocational training integration across four countries based on national
education program reach and institutional scope. The graph converts qualitative terms into a
numeric index for graphing, with 1 (very low), 2 (low), 3 (medium), 4 (high), 5 (very high).

Green Jobs and Youth Employment Benchmark Score (2024)

Training Coverage Level
w

Egypt Morocco South Africa India
Country

m Egypt Morocco mSouth Africa mIndia

Sources: CleanTech Report (2024) OECD Economic Survey: Morocco (2024), p. 87 IRENA & India
NSDC (2023) South Africa Department of Energy (REIPPPP Reports, 2023)

This graph illustrates the uneven maturity of green jobs ecosystems across four emerging
economies. Egypt scores 1 out of 5, reflecting high youth unemployment (24.3%) and the
absence of dedicated programs linking cleantech growth to job creation. Morocco scores 3,
driven by its 100,000 green job target but still limited by delivery mechanisms. South Africa (4)
has leveraged REIPPPP to create over 35,000 jobs, with built-in local hiring clauses. India leads
with a 5, anchored by national-level frameworks (e.g., Skill Council for Green Jobs), industry
partnerships, and projected creation of over 2 million clean energy jobs.
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Country

Figure 68 :Private sector alignment in green workforce development. This bar chart evaluates
the strength of public—private coordination in green technical education and labor market
integration across four countries.
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(Score 1-5, 2024)
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Source: MASEN (Morocco) — Curriculum frameworks, South Africa DOE — REIPPPP procurement
and training, India NSDC & SCGJ - Industry co-design frameworks

Egypt scores 1, reflecting the absence of structured private sector involvement in cleantech
training, curriculum design, or job placement systems. Training is largely government-led and
disconnected from market demand. In contrast, India scores 5, with formalized co-governance
between NSDC and industry consortia. South Africa (4) engages private firms through
curriculum co-design and mandatory skills development under REIPPPP. Morocco (3) benefits
frormn MASEN's alignment with national training bodies but lacks systemic incentives for SME

participation. Egypt’'s performance illustrates the broader challenge of building employer trust
and operationalizing national green employment frameworks.
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Private Sector Investments & Key Metrics / Finance (USD

Initiatives million)

CIB issues first corporate green bond
(IFC-led)

IFC commits to green transition projects 605
(AAIB bond, Orascom, CIB loan)

CIF selects Egypt for $1B Industry Not Yet Disclosed
Decarbonization Fund (min. 50% private-
led)

World Bank/IFC WBG CPF target for 2000 (multi-year target)
private sector investments

Growth in private green workforce N/A - Policy Reform, no $ assigned

projects & local content mandates
Egypt scores 1 out of 5, reflecting a structural disconnect between youth labor market
dynamics and green transition planning. With youth unemployment exceeding 24%, Egypt
lacks green job certification tracks, employment incentives, or large-scale work-linked training
programs. By contrast, India scores 5, supported by national training systems and projections
of over 2 million clean energy jobs. South Africa (4) has created over 35,000 jobs through its
REIPPPP model, which embeds youth hiring clauses. Morocco (3) has set a 100,000 green job
target but faces delivery constraints. The data underscores Egypt's urgent need for policy
coordination that links labor ministries, climate programs, and training institutions.

5 Regulatory Alignment and Institutional Coordination:
Clearing the Path from Policy to Implementation

Egypt's clean energy ambitions are not short on policy frameworks—but ambition alone does
not deliver transformation. While numerous strategies and legal instruments exist, the
regulatory and institutional architecture underpinning Egypt’s cleantech transition remains
fragmented, duplicative, and often misaligned with on-the-ground realities. Effective
implementation is undermined by inconsistent enforcement, unclear mandates, overlapping
jurisdictions, and a lack of localized policy instruments that can support sectoral scale.

This section benchmarks Egypt’'s regulatory governance structures and institutional

coordination mechanisms with Morocco, South Africa, and India, focusing on policy coherence,
vertical and horizontal coordination, decentralization, and public-private engagement.
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Egypt: A Dense Policy Forest,

Sparse Implementation Pathways

e Egypt has developed a multitude of overlapping strategies: Egypt Vision 2030, NCCS 2050,
ISES 2035, Green Hydrogen Strategy, Sustainable Development Strategy, and Law 152/2020
(SMEs) among others—yet these are rarely operationalized in coherent, sector-aligned
implementation plans.

e Despite a Supreme Energy Council, no single coordinating body has binding authority across
ministries (MoEnv, MoEREE, MolC, MSMEDA, MoLD), leading to siloed programs and conflicting
mandates.

e Energy subsidies remain in partial effect, sending conflicting market signals—for instance,
subsidizing natural gas for heavy industry while pushing for renewable transition (IEA, 2024).

e | ocal governments lack regulatory autonomy: governorates cannot issue renewable energy
procurement mandates or local feed-in tariffs.

e PPP frameworks lack clarity on risk-sharing and offtake guarantees, causing project delays
(Benban Phase Il experienced 18-month delays).

e Law 82/2002 (IPR) and Law 152/2020 (SMEs and Startups) remain outdated and insufficiently
integrated with energy and environmental laws.

e Morocco’s cleantech governance is centralized under the Moroccan Agency for Sustainable
Energy (MASEN), which holds investment, planning, and coordination mandates for all
renewables.

e Regulatory consistency is anchored in the Integrated Energy Strategy (IES) 2030, updated
every five years and accompanied by public KPIs and annual reviews.

e Municipalities have legal authority to create local renewable energy action plans and align
them with national targets.

e |Investment Law 2022 streamlines cleantech project approval through a unified digital portal
(CRUI), reducing average permitting time by 48%.

e South Africa's REIPPPP operates under a competitive, transparent procurement regime
managed by the Department of Mineral Resources and Energy (DMRE).

e Each renewable energy bid is subject to grid-readiness, local hiring, and environmental
compliance assessments.

e Coordination is enhanced via National Energy Regulator of South Africa (NERSA) and the
Presidential Climate Commission, with direct mandates to resolve inter-ministerial disputes.
e Municipalities like Cape Town have power to procure their own solar and wind energy
through embedded generation licenses.
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India: Regulatory Flexibility and

State-Level Empowerment

e |India operates a federal system where state governments have autonomy to craft renewable

policies, often exceeding national targets (e.g., Gujarat, Tamil Nadu, Karnataka).

e The Ministry of New and Renewable Energy (MNRE) publishes central guidelines, but
implementation is state-led with tailored instruments such as solar parks, land leasing models,
and hybrid tariffs.
e Single-window clearance systems and sector-specific regulators (e.g., SECI for solar) reduce
administrative burdens for investors.
e RPOs (Renewable Purchase Obligations) mandate minimum renewable procurement from
utilities, enforceable through penalties and trading markets.

Comparative Summary Table:
Regulatory Governance and Coordination

Country  Policy Coherence Institutional Local Public- Private Reform of
Coordination Government Clarity Outdated Laws
Autonomy
Egypt Medium-Low: We ak: Siloed None: Unclear PPPand  No reform of Law
Multiple ministries, no Centralized PPA frameworks  82/2002,
overlapping binding lead control 152/2020
strategies agency
Morocco High: MASENIled Strong vertical and Moderate: Clear IPPs, Investment Law
unified energy horizontal Cities draft RE streamlined 2022, IP reform
strategy coordination plans permits
South High: National High: DMRE + High: Cities Transparent REIPPPP
Africa Development Plan NERSA + procure RE competitive enshrined in
2030 + REIPPPP  Presidential directly procurement procurement law
Commission
India High: MNRE Strong: Central Very High: Strong: RPOs, PatentFastTrack
framework + state local coordination States drive RE single-window (2016), RE
policies markets systems Auction Act
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Figure 69. Governance, Coordination, and Local Autonomy in Clean Energy: Egypt Compared to Peer
Countries (2024 Benchmark). This figure benchmarks Egypt’s regulatory governance across three institutional
dimensions—policy coherence, inter-agency coordination, and local government autonomy—against peer
emerging economies (Morocco, South Africa, and India). Egypt scores relatively high on policy coherence (4/5),
reflecting its National Climate Change Strategy and renewable energy targets. However, it lags behind in
institutional coordination (2/5) due to overlapping mandates across entities like NREA, EEAA, and EETC, and
scores lowest on local autonomy (1/5), as energy policy remains highly centralized. In contrast, India

Consistency and alignment of 1 = conflicting policies, 5 =
national energy, climate, and integrated national strategy with

investment policies clear targets, timelines, and
implementation
Horizontal coordination 1 = siloed ministries, 5 = whole-of-

among agencies (e.g. NREA, government approach with joint
EETC, EEAA, MoERE, MolC) mechanisms

Decentralized authority to 1 = highly centralized, 5 = local
implement, approve, or entities have real planning and
regulate clean energy at permitting power

subnational levels

Source: OECD Economic Surveys — Morocco (2024), South Africa (2023), India MNRE & RE Auction
Policy Briefs (2023-2024), DMRE & NERSA South Africa Regulatory Reports, Law 82/2002, Law
152/2020 (Egypt); Investment Law (Morocco); REIPPPP Procurement Law (SA); Patent Fast Track &
RE Auction Act (India)

Governance, Coordination, and Local Autonomy in Clean Energy: Egypt
Compared to Peer Countries (2024 Benchmark)
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The comparative scoring reveals Egypt’s regulatory governance is the least aligned and least
decentralized among its peers. Egypt scores 2/5 on policy coherence, with multiple overlapping
energy and climate strategies and no central coordination mechanism. It ranks 1/5 on
institutional coordination, reflecting siloed ministries and the absence of a lead regulatory
authority. Similarly, it earns 1/5 in local government autonomy, with renewable energy decisions
still fully centralized.

In contrast, India and South Africa consistently score 4 or 5 across all categories, highlighting
their structured approach to inter-agency collaboration, devolved authority to states and cities,
and active reform of outdated laws to support clean energy scaling. Morocco performs well,
especially in policy coherence and coordination via MASEN, though its subnational
empowerment remains moderate. These results underscore that Egypt’s clean energy
transition will be limited unless supported by reforms that establish institutional clarity, legal
modernization, and meaningful decentralization.
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6 Financing Architecture and Private Sector Participation:
From Public Dependence to Market Activation

A robust cleantech transformation demands more than pilot projects and state subsidies—it
requires a mature financing ecosystem that mobilizes capital at scale, derisks innovation, and
ensures equitable access to funding across geographies and firm sizes. While Egypt has taken
important steps—such as issuing its first Sovereign Green Bond in 2020 and expanding PPP
frameworks—its clean energy investment landscape remains disproportionately reliant on
public and donor funding, with fragmented private-sector channels and significant gaps in
domestic financing capacity.

This section benchmarks Egypt’'s cleantech financing ecosystem against Morocco, South
Africa, and India, evaluating access to capital, diversity of financing instruments, green
innovation funding, domestic capital market mobilization, and gender-inclusive financing.

Egypt: Green Finance in Infancy,

Capital Bottlenecks Persist

e Egypt raised USD 750 million via its first Sovereign Green Bond (2020), but less than 18% of
cleantech projects are financed by private capital, compared to 45%+ in benchmark countries
(OECD, 2024).

e Cleantech startups report financing gaps of USD 150,000-500,000, the “missing middle” not
addressed by banks or VCs (CleanTech RDT, 2025).

e Commercial interest rates for SMEs exceed 17%, with cleantech ventures facing additional
risk premiums. In contrast, clean energy in India and Brazil enjoys green loan rates of 4-6% (IEA,
2024).

e No dedicated cleantech credit facility or sustainability-linked loan program exists under Law
152/2020. Green project applicants face prolonged approval cycles (9-14 months) and few
gender-targeted funding schemes.

e Cender finance gap persists: women-led cleantech firms receive less than 3% of all energy-
related investment (Women Startups Report, 2024).

e Carbon markets and ESG standards are nascent; Egypt lacks a national taxonomy for
sustainable finance or guidance for ESG integration in bank lending.

e Morocco's Société d’'Investissements Energétiques (SIE) provides concessional loans and
equity to green ventures and IPPs, complemented by MASEN's credit enhancement
guarantees.

e The Green Bond Framework (2019) has funded municipal solar and waste projects, with USD

1.2 billion raised to date.
e SMEs benefit from the “CleanTech Fund for Innovation”, offering ticket sizes of USD 100k-—

500k with technical support and export readiness schemes.
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e South Africa’'s REIPPPP has attracted over USD 20 billion in private investment since 2011 via
competitive renewable auctions.
e The Development Bank of Southern Africa (DBSA) offers long-term debt and mezzanine
financing for cleantech, aligned with local currency hedging instruments.
e Gender equity is embedded in finance: REIPPPP allocates points for Black- and women-
owned firms, leading to 12% of contracts awarded to women-led consortia in 2022.

e South Africa also has a growing carbon credit market with verified offset schemes, and
green loan frameworks are integrated into commercial lending.

India: Tiered Capital, State-Led Instruments,

and Green Innovation Funds

e India’s Indian Renewable Energy Development Agency (IREDA) disbursed over USD 9.8
billion in green loans between 2015-2023 at 5-8% interest rates, with tiered schemes for MSMEs

and women-led firms.

e The Credit Guarantee Scheme for Startups (CGSS) covers 80% of cleantech venture losses up
to INR 5 crore (~USD 600,000).
e Green venture capital funds, such as Infuse Ventures and Avaana Capital, co-invest with
public funds via the National Investment and Infrastructure Fund (NIIF).
e |India is piloting ESG-linked public procurement, giving preferential access to vendors with
sustainability scoring. A robust green taxonomy framework guides bank lending and capital

markets.

Comparative Summary Table:
Financing Ecosystem Maturity

Country

Egypt

Morocco

South
Africa

India

%
Capital
Cleantech

18%

38%

56%
REIPPPP)

61%

Private

in

(via

Green Loan Access

for SMEs

High-interest,
dedicated
cleantech lines

no

SIE + CleanTech
Fund at
concessional rates

Long-term DBSA
loans + risk sharing

IREDA green loans
at 5-8%

Gender
Inclusive
Finance

<3%to women-

led ventures

Limited,
improving

12% women led
projects
Targeted

schemes, CGSS
for women
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Figure 70. Private Sector Participation in Cleantech Investment (Comparative Snapshot): This

chart illustrates the varying degrees of private capital involvement in cleantech across emerging

markets. Egypt ranks the lowest, with just 18% of cleantech finance sourced from private entities,

in contrast to 38% in Morocco and over 50% in South Africa and India. South Africa’s high share is

bolstered by its Renewable Energy IPP Procurement Programme (REIPPPP), while India leads at
61%, reflecting robust policy incentives.

Private Sector Estimated Investments in Clean-Tech Start-ups
(2023-2024)

Morocco

40 50 60 70

Country

0 10 20 30
Private Capital Share (%)

m Egypt Morocco ® South Africa  mIndia

Sources: AVCA (2024) — Cleantech in Africa report cites Egypt's 15-20% private share; IEA (2024) —
Africa Energy Outlook for Egypt, Morocco; South African Dept. of Energy (2023) — REIPPPP Annual
Report showing high private share; CPI (2023) — Global Landscape of Climate Finance gives
breakdowns for India and South Africa; World Bank (2023) — RISE Indicators and Mobilization
Tracker confirms India’s top-tier private capital share.

Figure 71: This chart shows the percentage of cleantech finance directed toward women-led or
gender-diverse ventures across four countries. It is based on publicly reported figures from
development finance institutions and gender-focused financial programs.

Gender Inclusion in Cleantech Finance (% Women-Led
Ventures, 2024)

Morocco
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Sources: AVCA (2025) BCG (2018) CleanTech Report (2024) DBSA Reports (South
Africa) CGSS and SIDBI (India)
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Egypt performs the weakest, with fewer than 3% of cleantech financing reaching women-led

ventures. This reflects a systemic absence of gender-responsive finance mechanisms and
credit access barriers. In contrast, India leads with 20%+ inclusion, driven by targeted guarantee

schemes (CGSS) and institutional co-financing programs. South Africa scores 12%, embedded
in public-private funding facilities like REIPPPP. Morocco shows signs of progress (~6%) but
lacks enforcement mechanisms. The data highlights the structural equity gap in green capital
flows—and the missed innovation and ROl opportunities it represents.

Figure 72: This scorecard ranks four countries on a 1-5 scale reflecting the availability, accessibility,
and scale of green finance instruments targeted at small and medium-sized enterprises (SMEs)
in the cleantech sector.

Green Loan Access for SMEs: Cleantech Finance Readiness
Score (1-5, 2024)

Morocco

3

1 2 3 4 5
Green Loan Access Score (1-5)

Country

m Egypt Morocco mSouth Africa mIndia

Sources: SIE & CleanTech Fund (Morocco) DBSA (South Africa) IREDA, NIIF, SIDBI (India)

Egypt ranks lowest (1/5) due to the absence of dedicated cleantech SME credit and persistently
high interest rates. Morocco (3/5) offers concessional lending through SIE, but lacks distribution
scale. South Africa (4/5) leverages DBSA-backed long-term loans with SME eligibility and risk-
sharing structures. India (5/5) sets the standard through fully institutionalized schemes (e.g.,
IREDA green loans, SIDBI Green Window), offering accessible credit between 5-8%. This chart
reflects the financing maturity required to activate SME contributions to the energy transition.
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Strategic Recommendations for Egypt

o Launch a National Green Credit Facility
e Offer subsidized loans for SMEs in energy, agri-waste, mobility, and water tech.
e Integrate gender quotas and governorate-specific allocation targets.

9 Reform Law 152/2020 to Include a Cleantech Clause
e Mandate climate-smart investment pipelines and earmark funding for green startups.
e Embed sustainability-linked funding indicators in MSMEDA's disbursement criteria.

e Create a Women-in-Cleantech Fund
e Blend development finance and corporate CSR pools to target women-led innovation.
e Provide grants for solar, bioenergy, and circular economy ventures.

e Develop an Egyptian Sustainable Finance Taxonomy
e Codify ESG criteria for banks, pension funds, and institutional investors.
e Align with EU and ASEAN taxonomies to attract international flows.

e Pilot Green Bonds for Municipalities
e Enable governorates to issue climate bonds backed by public guarantees.
e Use proceeds to fund rooftop solar, wastewater reuse, and green mobility.

7 Innovation, IP, and Startup Scaling:
Unlocking Egypt’s Cleantech Commercialization Pipeline

While Egypt’s cleantech ambitions are expansive on paper, the country has yet to develop a
robust innovation-to-commercialization pipeline capable of translating research
breakthroughs, climate-focused inventions, or local entrepreneurial ingenuity into scalable
market solutions. Gaps in research-industry linkages, weak intellectual property enforcement,
limited access to seed-stage capital, and underdeveloped incubation infrastructure continue to
undermine Egypt's position as a global cleantech innovator.

This section analyzes Egypt's cleantech innovation system through a comparative lens, using
benchmarking evidence from India, Morocco, and South Africa to highlight policy design and
institutional reform opportunities. Legal frameworks like Law 82 of 2002 (IPR) and Law 152 of
2020 (SMEs and Startups) are acknowledged as structural bottlenecks—but are not dissected
in full here, as they are addressed in separate legal reform proposals under development.

Egypt: Strong Human Capital,

Weak Innovation Infrastructure

Egypt produces more engineering and science graduates per capita than most of its regional
peers, with over 55,000 STEM graduates annually (CAPMAS, 2024). Public research institutes,
such as the National Research Centre and several energy-focused university labs, have made
modest advances in renewable energy modeling, desalination tech, and bioenergy
applications. However, most innovations remain stuck in pre-commercial stages due to:
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e Fragmented tech transfer systems: Egypt has no unified framework for technology licensing
or university spinoff creation. Only 4 Egyptian universities have active TTOs (Technology
Transfer Offices) with commercialization capacity (OECD, 2023).

e Limited patent filings and IP enforcement: According to WIPO (2023), Egypt recorded fewer
than 300 green tech-related patent applications in the past five years—compared to 2,000+ in
India and 900+ in South Africa. Innovators face long IP processing delays and limited
protection enforcement, weakening investor confidence.

e Public R&D underfunding: Egypt spends just 0.72% of GDP on R&D, well below the African
Union target of 1% and significantly behind India (0.9%), Morocco (1.1%), and South Africa (0.83%)
(UNESCO, 2024). Much of this funding is non-competitive, disconnected from startup
ecosystems, and not aligned with green transition needs.

e Innovation and commercialization desert: Cleantech startups lack access to pilot spaces,
demonstration funding, and post-accelerator support. There are fewer than 10 specialized
cleantech incubators or accelerators operating nationally—none with substantial hardware
prototyping capabilities or grid-scale testbeds.

Startups in mobility, clean water tech, energy storage, EVs, and waste-to-energy systems report
high survival risks after seed rounds due to the absence of cleantech-specific VC funds, IP
ownership clarity, and institutional buyers for innovative solutions.

Morocco reformed its IP law in 2014 to create fast-track IP registration windows for green
innovations. It launched the “CleanTech Fast Track” under its National Sustainable
Development Strategy, offering grants of up to USD 150,000 to university-based green
technology teams who filed patents and demonstrated commercialization plans.

e The Moroccan Center for Innovation and Green Technology (MCIGCT) facilitates industry-lab
matchmaking, and mandates that at least 25% of cleantech R&D grants involve a private-sector
partner.

e |P ownership is co-shared between inventors and host institutions, streamlining licensing
pathways and easing startup formation.

e As of 2023, Morocco has approved over 170 green patents, with 43 licensed for commercial
application—primarily in solar cooling, biofertilizers, and desalination systems.

South Africa's Technology Innovation Agency (TIA) funds cleantech projects at proof-of-
concept, prototype, and pre-commercial stages, providing grant-to-equity conversion options.
The Green Outcomes Fund, backed by SEFA and private donors, de-risks early cleantech
ventures by guaranteeing up to 50% of losses on high-risk investments.

e The National IP Management Office (NIPMQ) enforces clear commercialization rights for
university-generated IP, increasing patent filings and startup formation.

e South Africa’s Cleantech Innovation Hub houses prototyping labs, digital twins, and
industrial testing facilities for startups developing smart grids, hydrogen fuel cells, and circular
manufacturing.

e Government procurement is leveraged to support local innovation: state agencies must
allocate 30% of green public procurement contracts to local startups or IP holders.
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India: Decentralized Innovation Ecosystem

with Targeted Legal Tweaks

India's cleantech surge has been fueled by decentralized innovation support—from state-level
green startup missions to a national cleantech patent fast track within the Intellectual Property
Appellate Board (IPAB).

e Startup India Seed Fund Scheme provides USD 100 million annually for proof-of-concept
grants, 10% of which is reserved for cleantech.

e India has over 50 cleantech-specific incubators and accelerators, often housed within top
universities and supported by joint funds with corporates (e.g., Tata Cleantech Capital).

e |P rules were amended in 2016 to reduce the cost of patent filing by 80% for startups and
streamline application timelines.

e India now ranks 40th globally in green innovation, with over 2,300 clean energy-related
patent applications in 2023 alone (WIPO, 2024).

Country  Green Tech IP Reform Green Startup R&D Linkages Public Funding
Patent Integration Incubators with Industry for Innovation
Output

Egypt <300 in past No dedicated <10, low Weak; mostlyad ~0.72% of GDP;
5 years provisions in Law 82 specialization hoc fragmented and

siloed

Morocco 170 green Fasttrack IPwindow 15+, with Required in 25% SIE and MCIGT
patents, 43 for green tech prototyping labs  of grants direct funding
licensed

South ~900 NIPMO governs IP- 20+, integrated Public TIA + Green

Africa cleantech commercialization with  Cleantech procurement Outcomes Fund
patents Hub linkages

India 2,300+ in Patent cost & 50+ cleantech Corporates co- |IREDA+ Startup
2023 alone processing reform accelerators invest in India fund green
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Figure 73. Green Tech Patent Output Since 2020: The chart highlights significant disparities in cleantech innovation
across emerging markets. Egypt has produced fewer than 300 green tech patents over five years. competing with
Morocco which follows with 170+ and 43 licensed companies. In contrast, Egypt significantly lags behind South
Africa (900), and especially India, which reported over 2,300 cleantech patents in 2023 alone.

Annual Green Tech Patent Output by Country (2023
Benchmark or 5-Year Average)
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Sources: WIPO Global Innovation Index (2023-2024), CAPMAS |P Section (Egypt), India IP India
Dashboard & CGPDTM, South Africa NIPMO , MASEN/Morocco National Patent Office

Egypt performs at the lower end of the innovation spectrum, with fewer than 300 green
patents registered over the past five years—translating to under 60 per year on average. This
reflects limited public-private R&D alignment, weak commercialization policies under Law
82/2002, and a near absence of incubator-1P pipelines.

Morocco and South Africa demonstrate mid-range performance. Morocco’s ~170 total patents,
with 43 licensed, indicate early efforts to operationalize IP in cleantech through targeted
support like its fast-track IP window. South Africa (~900 cleantech patents) benefits from
NIPMO's role in IP commercialization and integration into public procurement structures.

India’s innovation ecosystem stands apart: with over 2,300 cleantech patents filed in 2023
alone, it reflects the compound effect of IP reform, aggressive investment in R&D, and deep
linkages between startups, academia, and public funders. The data reinforces a critical insight
—R&D funding alone is insufficient without robust IP frameworks, legal modernization, and
pathways to market.
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Figure 74: Cleantech innovation ecosystem readiness:This chart compares the volume of green tech patents filed
or held by residents across four countries. India’s figure reflects annual filings in 2023, while Egypt, Morocco, and
South Africa represent multi-year totals averaged annually or directly reported as 5-year blocks. The graph captures
the relative strength of national cleantech innovation ecosystems.
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Source: WIPO (2023-2024), Startup India & IREDA Reports, TIA, DBSA Green Outcomes Fund
(South Africa), SIE and MCIGT Innovation Schemes (Morocco), Law 82 of 2002 (Egypt)

Egypt consistently scores 1 out of 5 across all four dimensions—reflecting fragmented
innovation support, weak IP protection, under-specialized incubators, and siloed public R&D
spending. This lack of an enabling environment severely limits the commmercialization of
cleantech research, the scale-up of early-stage ventures, and the translation of talent into
industrial outcomes.

By contrast, India earns top scores (5/5) in all categories due to comprehensive IP reforms, over
50 sector-specific accelerators, strong public-private R&D co-investment, and multiple national
green venture funds (e.g., Startup India Fund, IREDA). South Africa performs well, with public
procurement driving R&D collaboration and the presence of integrated incubator systems like
the Cleantech Hub. Morocco sits in the middle range, with fast-track IP windows and growing
incubator activity but still limited structural funding access.

This scorecard visualizes not just the maturity of cleantech ecosystems but the policy-
infrastructure gaps Egypt must address to compete regionally in green innovation.
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Strategic Pathways for Egypt

° Create a National Cleantech Innovation Authority
e Establish an apex body to coordinate university-industry-government linkages.
e Align cleantech R&D funding to commmercialization metrics and ecosystem needs.

e Revise Law 82 (IPR) to Support Green Innovation
e Introduce fast-track IP for clean/green technologies with processing within 6-9 months.
e Provide clear co-ownership structures for university-industry projects.

e Establish Dedicated Cleantech Incubators

e Launch 5-7 regional cleantech-focused incubators with wet labs, pilot spaces, and technical
mentorship.

e Ensure inclusion of female entrepreneurs and rural innovators.

e Strengthen Law 152 of 2020 with a Commercialization Incentive Clause

e Provide tax breaks and procurement privileges to startups commercializing Egypt-origin
cleantech IP.

e Link startup registry to a GreenTech Fund pipeline and offer scale-up finance.

e Introduce Cleantech Public Procurement Quotas

e Require state-owned utilities and ministries to allocate a minimum share of contracts to
green innovators and startups.

Comparative Benchmarking Summary

South Africa
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1-High public investment, but weak private capital flows; limited de-risking tools
2-Aging grid, limited storage, poor rural grid reliability

3-Fragmented coordination; policy silos; project-based rather than ecosystem-driven
4-Women <15% of cleantech workforce; minimal financing for women-led startups
5-Law 152 exists, but lacks post-acceleration & scale-up support

6-Fewer than 300 green patents in past 5 years; weak tech transfer system
7-Hydrogen MoUs in place, but manufacturing localization remains low

Morocco

® India
\__

1-Massive clean energy VC and concessional lending; Startup India incentives
2-Rapid grid expansion; major solar & EV integration projects

3-Central & state-level green missions align actors; active corporate participation
4-Dedicated funds for women-led green startups; clean tech gender incentives
5-50+ cleantech accelerators; post-seed scale-up schemes active

6-2300+ clean patents in 2023; reduced patent costs for startups

7-Green hydrogen & solar exports scaling; Make in India policies active
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Conclusion: Strategic Takeaways for Policy Translation

Egypt's cleantech sector, while policy-ambitious and rich in pilot initiatives, remains structurally
under-optimized compared to peer economies. The benchmarking analysis across Morocco,
South Africa, and India reveals not only what is working elsewhere, but how these countries
have embedded systemic reform, ecosystem alignment, and green industrialization into their
broader economic development agendas.

Across all seven dimensions assessed, three cross-cutting insights emerge:

1-Coherence Trumps Fragmentation

Successful countries move beyond projectilism and policy proliferation. They focus on aligning
investment, grid reform, skills development, innovation, and inclusion into a single strategic
vision—often institutionalized via cross-sectoral bodies or flagship national missions.

2-Localization Drives Resilience

Whether in IP generation, wind turbine manufacturing, or rooftop solar scaling, countries like
India and Morocco have built local manufacturing capacity and domestic supply chains.
Egypt's over-reliance on imports, concessional finance, and FDI leaves it vulnerable to shocks
and cost escalations.

3-Inclusion and Innovation Go Hand-in-Hand

Gender-responsive financing mechanisms, cleantech-specific startup pipelines, and IP transfer
ecosystems are not social niceties—they are drivers of efficiency, scale, and talent retention.
Egypt must reframe inclusion not as a policy add-on, but as a central axis of ecosystem health.

Conclusion: Diagnosing

the Foundations of
Cleantech Transformation

The findings of Section IV make one reality abundantly clear: Egypt’s cleantech ecosystem is
not suffering from a lack of ambition—it is suffering from a lack of alignment. Despite a
compelling policy narrative and several high-profile renewable energy projects, Egypt remains
stuck in a transitional state: neither fully project-based, nor fully ecosystem-oriented.

Through a triangulated analysis of internal strengths and weaknesses (SWOT), structural gaps
(Gap Analysis), and global comparators (Benchmarking), we have built a multidimensional,
evidence-based diagnostic. Together, these tools illustrate the architecture of opportunity and
constraint shaping Egypt’s green transition.
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What the SWOT Analysis Taught Us

The SWOT analysis served as an internal mirror—reflecting Egypt's considerable assets, along
with its persistent liabilities.

e Strengths include Egypt's geographic advantage as a solar and wind corridor, a history of
successful megaprojects (e.g., Benban Solar Park), policy ambition as reflected in Egypt Vision
2030 and the NCCS 2050, and a growing youth demographic that is digitally literate and
increasingly engaged in entrepreneurship.

e Weaknesses however are deeply entrenched:

e Regulatory alignment has improved through recent reforms that clarified institutional
mandates and strengthened EgyptERA's oversight role. Inter-ministerial working groups now
meet regularly to coordinate efforts across energy, environment, and investment portfolios.

e Despite this progress, coordination challenges remain in practice. Fragmentation between
regulatory, implementation, and investment promotion bodies—especially at the project
execution level—can result in delays, duplicative procedures, and inconsistent guidance for
private investors and startups.

e Grid infrastructure constraints persist, particularly in transmission and load management,
which limit the integration of variable renewable energy sources and hinder the scaling of
decentralized systems.

e Local manufacturing capacity in green technology remains limited, with most
components for solar, wind, and storage technologies imported—undermining supply chain
resilience and missed opportunities for job creation.

e The innovation system continues to face commercialization bottlenecks. While support for
R&D and incubation has increased, structural gaps between academic research, industrial
uptake, and market entry remain unaddressed—particularly in cleantech subsectors like green
hydrogen, battery storage, and sustainable materials.

e Opportunities abound—particularly in hydrogen production, solar-powered desalination,
cleantech SME development in rural governorates, and regional green energy export markets.
e Threats include climate shocks (e.g., Nile Delta salinization), geopolitical competition
(notably from Morocco and Saudi Arabia), overreliance on external financing, and high inflation
and interest rates that inhibit private sector green investment.

In short, Egypt is a cleantech leader on paper, but an ecosystem under stress in practice.
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What the Gap Analysis Revealed

The Gap Analysis translated this broad SWOT into five precise and systemic deficits. Each gap is
not merely a weakness—it is a structural malfunction that blocks scale, sustainability, or
inclusion.

1-Financing Ecosystem Gaps: Egypt lacks an integrated green finance architecture. While USD
750 million was raised through a Sovereign Green Bond in 2020, private cleantech VC and
blended finance facilities remain nascent. SME lending for renewable projects remains below
5% of all business credit. There is no green bank, no cleantech-specific credit guarantee system,
and few structured de-risking tools.

2-Gender Inclusion and Workforce Development: Women constitute under 15% of the
renewable energy workforce and fewer than 5% of cleantech startup founders (Egyptian
Women Fact Sheet, 2024). Technical training and funding for women-led enterprises are either
ad hoc or absent. Without gender-responsive procurement, credit facilities, or training
pipelines, Egypt risks building a male-dominated energy future—wasting half its talent pool.
3-Innovation, IP, and Tech Commercialization Deficits: Fewer than 300 green patents were
filed in Egypt in the past five years (WIPO, 2024), with less than 10% reaching
commercialization. Egypt's academic R&D remains poorly connected to industry. Tech transfer
offices are underfunded and underutilized. Law 82 of 2002 (IP Law) has not been updated to
incentivize green licensing or patent pools.

4-Manufacturing Localization & Value Chain Gaps: Egypt imports more than 90% of its solar
and wind hardware. No industrial clusters exist for batteries, turbines, or inverters. In contrast,
Morocco produces 60% of its turbine components domestically. This dependency not only
increases project costs, but also forfeits job creation and weakens national supply chain
resilience.

5-Legal-Regulatory Misalignment: Egypt has over a dozen cleantech-relevant strategies, but
no unified legal backbone to coordinate them. Law 152 of 2020 fails to differentiate cleantech
SMEs, while energy permitting is fragmented across ministries. Delays in grid access, lack of
net metering enforcement, and weak environmental licensing mechanisms paralyze startups

and scale-ups alike.
These gaps are not isolated—they are interconnected and mutually reinforcing. For example,

the lack of local manufacturing reinforces financing risk, while poor innovation governance
makes gender-targeted cleantech acceleration harder to justify to investors.

What Benchmarking Clarified

Benchmarking against Morocco, South Africa, and India provided essential contrast. These
peer countries are not flawless, but they have taken decisive steps to integrate cleantech into
national development models.

e Morocco has built a full-stack renewable manufacturing value chain and export strategy. Its
national energy agency (MASEN) acts as a coordinating investor, while its gender quotas in
energy training set a regional standard.

e South Africa leads in blended finance—its Green Outcomes Fund and TIA (Technology
Innovation Agency) show how to de-risk and scale. It also has a better integration of SMEs into
public procurement through clean supply chain mandates.

e India excels in innovation ecosystems. More than 2,300 cleantech patents were filed in 2023
alone (WIPO India Report, 2024), and its Startup India platform offers dedicated grants,
incubators, and export linkages. Cleantech has become an instrument of industrial strategy
and foreign policy, not just an environmental commitment.

These countries have moved from fragmented experimentation to ecosystem-level
orchestration. Egypt has not yet made that leap.
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From Diagnosis to

Transformation:
What Egypt Must Now Do

The evidence presented in Section IV calls for urgent, cross-sectoral reforms. Below are five
imperatives that form the foundation of Egypt’s cleantech transition.

1. Rewire the Institutional Architecture for
Ecosystem-Level Action

Egypt's fragmented governance is incompatible with a systems-based cleantech transition. A
national cleantech coordinating body—similar to India’s NITI Aayog Green Mission unit—should
be formed to align ministries, development banks, regulators, and the private sector.

This body must hold regulatory authority to harmonize permitting, licensing, investment
incentives, and innovation funding across sectors.

2. Legally Enable Green Innovation,
Scale-Up, and IP Transfer

Update Law 82 of 2002 to:

e Enable fast-track green patenting.

e Incentivize public-private tech licensing partnerships.

e Protect indigenous and community-based green innovation.

Update Law 152 of 2020 to:
e Include cleantech-specific SME classifications.

e Mandate green public procurement quotas.
e Allocate funding windows for post-acceleration and scale-up stages.

3. Build Domestic Cleantech Financing Capacity

e Establish a Green Investment Facility within CBE or a dedicated green bank.
e Mobilize concessional funding into blended finance mechanisms to de-risk early-stage

investments.
e Offer sustainability-linked bonds, outcome-based financing, and credit guarantees for

cleantech exporters and manufacturers.
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4. Anchor Cleantech in Gender Inclusion
and Workforce Policy

e Introduce cleantech gender equity targets in public procurement and donor programs.

e | aunch women-led cleantech accelerators and dedicated credit lines for female founders.
e Mainstream green technical and vocational training into national curricula with reserved
quotas for women and marginalized youth.

5. Localize the Value Chain Through Green
Industrial Strategy

e Prioritize domestic manufacturing of wind blades, solar panels, and battery components in
national investment zones.

e Offer tax credits, customs exemptions, and land grants to local producers.

e Establish cleantech clusters in partnership with universities and industrial development
agencies, modeled on India's solar parks and Morocco’s wind corridors.

Conclusion: The Strategic Choice Ahead

Egypt has the potential to lead MENA's cleantech revolution—but not by default. It must move
from a landscape of ambition to a landscape of delivery.

The next section of this report, Section V, will translate this deep diagnostic into a policy action
plan. It will focus on rebuilding inter-ministerial governance, reforming legal and financial

architecture, and implementing strategic interventions across the ecosystem.

This is Egypt's window to transform cleantech from isolated projects into a national engine of
inclusive green growth.
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Primary Data Insights from
Egypt's EnergyTech and
WaterTech Stakeholder
Roundtables




Section V captures the lived realities of Egypt's cleantech transition through stakeholder
roundtables with startups, policymakers, industry, and civil society. The findings echo earlier
sections, underscoring persistent regulatory bottlenecks, fragmented financing, and a lack of
early-stage risk capital. Participants highlighted low public awareness, skill mismatches,
gender gaps, and limited commercialization pathways. Governance and accountability, rather
than technology, emerged as the core barriers. Weak coordination, trust deficits, and exclusion
from decision-making further stall progress. The section calls for greater transparency, national
accountability platforms, and inclusive design—framing Egypt's green transition as a shared,
bottom-up process driven by ecosystem actors.
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Egypt's ambition to lead the region in clean and green technology cannot be realized through
top-down policy planning alone. True transformation requires an unflinching understanding of
the practical, lived realities facing entrepreneurs, engineers, financiers, regulators, and end-
users in the cleantech ecosystem. Section V of this report marks a critical pivot from secondary
diagnostics to primary data—placing the voices of ecosystem actors at the center of the
analysis.

This section presents findings from two national-level roundtables on Cleantech—specifically
focusing on EnergyTech and WaterTech—convened on February 24, 2025, by the Ministry of
Planning, Economic Development and International Cooperation (MoPEDIC), in partnership
with Entlaqg, Egypt's leading think tank on entrepreneurship and innovation policy. This
collaboration was not incidental. It was designed to support the Ministry’'s broader mandate
under Egypt Vision 2030 to build a sustainable, inclusive, and innovation-led economy through
cross-sectoral dialogue, ecosystem mobilization, and policy reform.

The roundtables were conceived as policy-shaping exercises, not academic consultations. In a
context where public policy in Egypt is often produced without deep consultation from the
private sector or startup community, these sessions represented a deliberate effort to reverse
that pattern. MoPEDIC and Entlag co-designed the agenda, selected participants to ensure
sectoral diversity and regional balance, and structured the dialogue around actionable themes
aligned with Egypt's Integrated Sustainable Energy Strategy (ISES 2035), the National Climate
Change Strategy 2050, and the Sustainable Development Strategy (SDS) Vision 2030.

Each roundtable brought together a curated group of stakeholders including cleantech
startup founders, ministry officials, engineers, utility specialists, clean energy investors,
environmental NGOs, and legal experts. The diversity of the attendees enabled a rich
conversation that spanned operational, financial, regulatory, and socio-cultural dimensions of
Egypt's cleantech transition. Discussions were structured around four core themes that reflect
the most pressing fault lines in the ecosystem:

1-Regulatory and Bureaucratic Bottlenecks
2-Funding and Investment Constraints
3-Sociocultural Barriers and Public Awareness Gaps
4-Legislative and Policy Misalignments

These themes were not chosen arbitrarily—they emerged from Entlag’s ongoing national
research across multiple sectors, including cleantech, agritech, women'’s entrepreneurship, and
digital economy innovation, and were validated by MoPEDIC's own internal policy reviews. The
roundtables served as both a validation point for previous research and a discovery space for
new insights not visible in desk research or statistical databases.

Importantly, the roundtable findings also served to ground the SWOT, Gap, and Benchmarking
Analyses presented earlier in this report. While those analytical frameworks offer system-level
insight into Egypt’s cleantech trajectory, the roundtable data injects granularity and
operational depth—revealing how systemic problems manifest in startup licensing delays, solar
project financing rejections, public distrust in locally manufactured equipment, or the failure to
implement net metering policy for residential solar. In this sense, Section V serves as the
empirical hinge between diagnostic frameworks and implementation-oriented policymaking.

179



entlaglial

Methodology & Stakeholder Composition

The methodology underpinning this primary data section was designed to move beyond
traditional consultation formats, aiming instead for a strategically curated, dialogue-based
intelligence exercise. The objective was to gather high-quality, firsthand insights from a broad
spectrum of cleantech ecosystem actors—especially those typically underrepresented in
national policy discourse, such as early-stage entrepreneurs, female founders, rural engineers,
and decentralized solution providers.

Roundtable Design and Facilitation

The roundtables were held on February 24, 2025, at the Ministry of Planning, Economic
Development and International Cooperation (MoPEDIC) in Cairo. They were co-organized by
Entlag and MoPEDIC, with the explicit goal of aligning private sector experiences with national
policy priorities on energy transition, sustainability, and economic inclusion. The design of the
roundtables followed these key methodological principles:

e Thematic Structuring: Four core themes—(1) regulatory and bureaucratic barriers, (2)
funding and investment gaps, (3) sociocultural and trust barriers, and (4) legislative and policy
misalignments—were used to guide discussions. These themes were derived from Entlaqg’s
2024-2025 diagnostics and validated through stakeholder pre-engagement surveys.

e Participatory Dialogue: The format prioritized interactive dialogue over top-down
presentations. Facilitators posed structured prompts to provoke sector-specific and solution-
oriented debate. Each session was recorded, transcribed, and coded thematically using a
custom NVivo template designed for cleantech policy analysis.

e Data Triangulation: Inputs from roundtable discussions were cross-validated against legal
texts (e.g., Law 152 of 2020, Electricity Law 87 of 2015, Water Law 147 of 2021), previous policy
briefs, and benchmarking data from comparable economies.

e Chatham House Rule: Discussions were held under the Chatham House Rule to promote
openness. Participants were informed that insights would be anonymized in reporting unless
explicit permission was given.

Stakeholder Composition

The strength of this exercise lies in the diversity and depth of the stakeholder group.
Participants were strategically selected based on three inclusion criteria:

1-Sectoral Relevance: Active engagement in either the EnergyTech or WaterTech verticals.
2-Ecosystem Role Diversity: Inclusion of entrepreneurs, investors, regulators, engineers, legal
experts, utility operators, civil society actors, and representatives of international organizations.
3-Geographic and Demographic Representation: Ensured diversity across Greater Cairo,
Upper Egypt, Delta, and Sinai, as well as gender and age inclusivity, with several women-led
startups and youth entrepreneurs represented.

A total of 41 individuals participated across the two parallel roundtables:

e Roundtable 1: EnergyTech Focus

Included founders of solar energy startups, energy auditors, representatives from the Ministry
of Electricity and Renewable Energy, battery innovators, and grid experts.

e Roundtable 2: WaterTech Focus

Included engineers specializing in industrial water reuse, desalination technology firms,
Ministry of Irrigation representatives, irrigation system innovators, and climate adaptation
experts.
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Two full attendee lists—signed and verified—are included in the Appendices and were scanned
using CamScanner to preserve authenticity. Gender representation stood at 29% women, with
7 women founders directly contributing. Regional participation included 6 startups from
Upper Egypt, 3 from the Delta, and 1 Sinai-based initiative, ensuring that perspectives from
marginalized geographies were captured.

This methodological grounding ensures that the report does not merely observe the cleantech
transition from above but actively incorporates grounded perspectives from the frontlines of
Egypt's sustainability economy.

1. Regulatory and Bureaucratic Challenges:
The Invisible Gatekeepers of Cleantech Innovation

Introduction and Framing

Egypt's push toward a sustainable and innovation-led economy is increasingly channeled
through the cleantech sector—yet the regulatory foundations necessary to support this
transformation remain alarmingly underdeveloped. Across both the EnergyTech and
WaterTech subsectors, founders, investors, and industry experts emphasized one unambiguous
barrier during the February 2025 Cleantech Roundtables: an opaque, rigid, and fragmented
regulatory ecosystem that fundamentally misaligns with the operational realities of cleantech
startups.

Despite the promulgation of Law No. 152 of 2020 on MSMEs and Law No. 87 of 2015 on
Electricity Market Liberalization, cleantech startups continue to fall into bureaucratic grey
zones, where their innovative business models—such as modular solar-as-a-service,
decentralized water purification, or Al-enabled energy monitoring—do not fit neatly into
existing licensing regimes. These startups are neither recognized as traditional manufacturers
nor adequately supported as tech service providers. This regulatory vacuum has created what
can only be described as a hidden bottleneck to Egypt's green transition.

Critically, no formal legal definition of cleantech startups exists in Egypt’s legislative landscape.
This regulatory invisibility results in misclassification, delays in industrial licensing (gebuall Jarull),
disqualification from procurement tenders, and exclusion from startup-specific incentive
schemes. Founders also cited unclear jurisdictional authority between entities such as the
Industrial Development Authority (IDA), Ministry of Electricity, Ministry of Environment, and
MSMEDA.

Evidence from the Ground: Case Studies and Data

The February 2025 Roundtables revealed not isolated anecdotes, but systemic dysfunction
affecting firms across the cleantech value chain. Examples include:

1. Tagat: EV Infrastructure Startup

e Faced 18 months of delays securing approvals to install EV chargers in gated communities.
e Blocked by local administrative units due to the absence of classification for “EV charging as
infrastructure.”

e Despite support from the Ministry of Environment’s green agenda, approvals were not
enforceable at the governorate level.
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2. Aquavolta: Precision Water Management Firm

e Failed to qualify for a public procurement contract due to lack of “industrial certification,”

even though it met all product efficacy standards.
e Their loT sensors for agricultural water efficiency reduced irrigation needs by 28% in pilot

zones in Beni Suef.
e Disqualified because they were not a “registered industrial hardware manufacturer.”

3. Unnamed Solar Services Startup, New Cairo

e Took 12 months to secure registration due to hybrid service/product model.
e Caught between the Ministry of Electricity (claiming “service”) and Ministry of Industry
(claiming “product”), with no clear path to resolution.

4. Reverse Osmosis (RO) WaterTech Firm

e Core filtration components were taxed at 40% import duty, misclassified as luxury goods
despite providing low-cost clean water to underserved areas.
e Repeated appeals to customs and industrial registry yielded no reclassification due to lack of

cleantech-specific HS codes.

These examples illustrate the institutional and legal blind spots currently undermining the
growth of Egypt's most promising green enterprises.

Policy and Legal Context: Structural Weaknesses

While several reforms have been passed to support startups and sustainability in isolation, they
lack the sector-specific granularity and inter-agency coherence required to support cleantech
innovation.

Law Key Objective Why It Falls Short for Cleantech

Law No. 152 (2020) MSME Development Does not define cleantech; no recognition for IP-driven or
modular businesses.

Law No. 87 (2015) Electricity Market Liberalization =~ Focuses on utility-scale generation; lacks provisions for
distributed, off-grid models and ESCOs.

Law No. 4 (1994) (Amended Environmental Protection No clear licensing or innovation incentives for environmental
2022) startups.

EU-Egypt Rules of Origin Fast-track for  sustainable Not operationalized at the IDA level.
(2017 Agreement) industrial exports

Law No. 147 (2021) Water Efficiency Enforcement is weak, and cleantech WaterTech solutions are
not integrated.
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The result is an institutional void where no single public authority in Egypt currently possesses
the full mandate, sector-specific technical fluency, or coordinated incentive structure required
to effectively license, regulate, and support cleantech startups—especially those operating at
the intersection of energy, environment, and innovation. This vacuum leads to a fragmented
governance environment in which cleantech entrepreneurs are shuttled between multiple
ministries and agencies—such as the Industrial Development Authority (IDA), the Ministry of
Electricity, the Ministry of Environment, MSMEDA, and governorate-level licensing bodies—
with none assuming clear jurisdiction or accountability.

As a result, regulatory processes become not only inefficient but structurally misaligned with
the unique needs of cleantech ventures, which often depend on rapid prototyping, hybrid
business models, and non-traditional deployment mechanisms (such as off-grid energy
systems, service-based water optimization platforms, and digital-physical integrated
technologies). Moreover, because no centralized agency is tasked with harmonizing technical
standards, approving pilots, or interpreting cross-sectoral regulations, Egypt’'s cleantech
innovators face delays, duplications, and discretionary interpretations at every bureaucratic
touchpoint.

This regulatory void undermines investor confidence, weakens public-private coordination, and
leaves Egypt unable to compete with peer economies—such as India or Morocco—where
centralized green innovation authorities, startup-specific regulatory sandboxes, and integrated
licensing portals have become standard practice. In the absence of a single authoritative entity
equipped with legal, environmental, and energy-sector expertise, Egypt's cleantech ecosystem
remains trapped in a policy no-man’'s-land—where innovation is neither explicitly prohibited
nor actively enabled.

Comparative Global Benchmarking

Country Institutional Policy/Mechanism Relevance for Egypt
Practice
India Startup India — National cleantech innovation Egypt could integrate
Cleantech track under Startup India; offers  cleantech-specific incentives
Streamlining fast-track registration, IP within MSMEDA or GAFI
support, and public procurement startup tracks.
access.
South Green Industrial  Offers licensing support, utility Egypt's SCZone could
Africa Development subsidies, and co-location for implement green IDZ
Zones (IDZs) green manufacturing firms. incentives tailored to
cleantech manufacturing and
export.
Germany Legal Codified support for Energy Egypt could update energy
Framework for Service Companies (ESCOs); law to formalize ESCOs and
ESCOs enables long-term, performance- support startups providing
based contracts in public and energy-efficiency services.
municipal sectors.
Rwanda Rwanda Centralized agency handling Egypt could streamline green

Development
Board (RDB) —
One-Stop-Shop

licensing, land access, IP
registration, and cleantech
procurement under one roof.
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Egypt lacks a Green Innovation Authority or a unified, cross-ministerial ecosystem designed to
fast-track cleantech ventures—resulting in institutional fragmentation, regulatory inertia, and a
vacuum of ownership over one of the country's most strategically important economic sectors.
In the absence of a central coordinating entity, startups must navigate a maze of overlapping
mandates from the Ministry of Electricity, the Ministry of Environment, the Industrial
Development Authority (IDA), and the General Authority for Investment (CAFI)—none of which
possess either the specialized technical fluency or the legal authority to streamline green
innovation pathways. This disjointed architecture generates policy bottlenecks at every stage:
licensing is delayed or denied due to classification mismatches; pilot deployments are treated
as unauthorized infrastructure; and cleantech solutions that challenge conventional models—
such as energy-as-a-service or distributed water purification—are often excluded from
eligibility for public procurement or regulatory exemptions.

By contrast, international peers such as Rwanda’s Development Board, India’s Invest India
platform, and South Africa's Green Economy Accord have established central entities explicitly
tasked with de-risking, de-bureaucratizing, and accelerating cleantech growth. These bodies
function not just as administrators, but as ecosystem builders—offering single-window
regulatory clearance, sandbox testing zones, access to innovation finance, and alignment
between environmental, industrial, and investment strategies. Egypt’s lack of such a
coordinating institution is not just an administrative gap—it is a strategic failure that
undermines national climate goals, weakens the domestic cleantech supply chain, and leaves
the country vulnerable to being outpaced by regional competitors in the race to green
industrialization.

Why This Matters: Implications for Egypt's
Cleantech Transition

The current regulatory landscape is not merely slow or inefficient—it is structurally obstructive
and misaligned with the fundamental requirements of cleantech entrepreneurship. It
suppresses innovation at the earliest stages, delays deployment, and injects deep uncertainty
into the investment pipeline. The consequences are neither abstract nor long-term—they are
immediate, measurable, and damaging to Egypt's economic and environmental future.

Capital Flight: A Drain on Egypt’s Innovation Pipeline

Egyptian cleantech startups—jparticularly those in solar infrastructure, energy storage, and
modular water technologies—are increasingly choosing to incorporate in foreign jurisdictions
like Dubai, Nairobi, and Amsterdam. These ecosystems offer clearer startup classifications,
faster licensing processes, and dedicated green innovation frameworks. For example, in the
UAE, the Dubai Future District Fund and Masdar’s startup accelerator provide both funding
and regulatory onboarding to cleantech ventures within 30-60 days. In contrast, Egyptian
founders report waiting 9-18 months to secure basic approvals. This regulatory lag drives
Egypt's most promising talent and ideas offshore, leading to a “brain export” of green
innovation—with long-term consequences for job creation, IP retention, and local
manufacturing.
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Investment Risk: Cleantech Viewed as
High-Regulatory-Risk in Egypt

Development finance institutions (DFls), climate-focused venture capital firms, and green
infrastructure investors repeatedly cite Egypt's regulatory opacity as a key deterrent. The lack of
standardized permitting processes, the absence of a formal cleantech business classification,
and inconsistencies in applying tax exemptions create a perception of institutional volatility. For
example, a 2023 report by the International Finance Corporation (IFC) noted that Egypt scored
below regional peers in “Green Business Enabling Environment,” particularly due to
fragmented energy regulations and poor inter-agency coordination. As a result, Egypt is
bypassed in green investment portfolios in favor of markets like Morocco, which has passed 18
cleantech-specific decrees since 2016, or South Africa, where Special Economic Zones (SEZs)
offer cleantech licensing in under 45 days.

Stunted Localization: Domestic VValue Chains
Cannot Emerge

Without a clear and enabling legal framework, Egypt's domestic cleantech supply chains
remain underdeveloped and heavily import-dependent. Local EnergyTech and WaterTech
firms are often excluded from government procurement opportunities, World Bank-funded
programs, and public tenders because they lack industrial accreditation or standardized
licensing. This prevents them from achieving economies of scale, participating in regional
exports, or serving anchor clients like utilities or municipalities. Consequently, Egypt imports
not just solar panels and battery components, but also data platforms, filtration membranes,
and engineering services—all of which could be locally produced if a regulatory ecosystem
were in place. The result is a green transition that is job-poor, investment-weak, and heavily
dependent on foreign expertise.

IP and Legal Reform Disconnect: No Route to
Monetize Innovation

The absence of a recognized cleantech startup category also severs the link between
innovation and intellectual property (IP) monetization. Despite recent efforts to reform Law 82
of 2002 (Egypt’s IPR Law) to support green and socially beneficial patents, these efforts are
undermined by a lack of upstream legal alignment. If a startup is not legally recognized as
cleantech, it cannot claim IP protection, benefit from state incentives, or license its innovations
under the proposed cleantech clauses in the IPR reform track. This represents a structural
paradox: Egypt is trying to modernize IP law without modernizing the innovation pipeline it
aims to protect.
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Strategic Policy Recommendations

Addressing the regulatory and bureaucratic constraints currently stifling Egypt’s cleantech
ecosystem demands more than superficial adjustments—it requires bold, structural
intervention grounded in international best practices and local realities. The recommendations
below are designed not as isolated policy tweaks, but as components of a cohesive reform
architecture that targets the root causes of regulatory paralysis. Each action addresses a
specific institutional failure identified through primary roundtable data and cross-sectoral
interviews—from the absence of legal recognition for cleantech startups, to the outdated
licensing procedures that treat green innovation as industrial production, to the lack of a
unified state authority capable of coordinating multi-agency approvals.

Importantly, these interventions are not hypothetical. Every recommendation is grounded in
globally validated mechanisms that have been successfully adopted by peer economies: from
India’s Startup India portal and sector-specific public procurement reforms, to Rwanda’s Green
Industrial Zones and regulatory one-stop-shops. Together, these reforms aim to:

1-Reduce time-to-market for new cleantech ventures,

2-Increase legal predictability for investors,

3-Foster public-private alignment around green industrial growth, and

4-Ensure Egypt’s transition to a clean energy economy is not only environmentally necessary
but economically competitive and socially inclusive.

The table below outlines specific policy and institutional reforms that can dismantle the
invisible barriers currently impeding Egypt’s cleantech leadership.

Recommendation

1. Legally Define Cleantech
Startups

2. Inter-Ministerial Licensing

Authority

3. Fast-Track Industrial Licensing

4. Create Digital Licensing
Platform
5. Establish Regulatory
Sandboxes

6. Launch the Green Innovation
Authority (GIA)

Actionable Steps

Amend Law 152/2020 to include cleantech with environmental performance
indicators (e.g., GHG reductions, energy saved).

Establish a “Cleantech Licensing Desk” co-chaired by MoPEDIC, Ministry of
Environment, and Ministry of Electricity.

Implement cleantech-specific tracks within IDA; integrate 2017 EU-Egypt fast-
track agreement.

Mandatory digital submission and tracking system with a 60-day approval
timeline.

Launch sandbox programs for off-grid solar, net metering, smart irrigation, and
EV infrastructure—modeled after the CBE fintech sandbox.

Modeled after India’s Invest India or Rwanda’s RDB; provide holistic regulatory
facilitation and global investor outreach.
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2. Funding and Investment Ecosystems:
Unlocking Capital for Cleantech Scale-Up

Overview and Framing: From Donor Reliance to
Domestic Capital Depth

Despite Egypt’'s elevated climate rhetoric and increasing visibility on the international green
diplomacy stage—including its hosting of COP27 and issuance of a $750 million sovereign
green bond—the domestic cleantech finance ecosystem remains heavily underdeveloped.
Startups operating in high-impact but capital-intensive areas like solar PV, battery storage,
decentralized water purification, and rural electrification face what roundtable participants
described as a “finance desert"—characterized by rigid lending practices, absent risk
guarantees, and a lack of mission-aligned investors.

This contradiction—between global commitments and local capital dynamics—is particularly
acute for startups in the “missing middle.” These are ventures that are too advanced for early-
stage grants or angel funding but too risky or unfamiliar for traditional banking and
infrastructure financiers. The result is an ecosystem that breeds pilot dependency,
disincentivizes innovation, and undermines Egypt’s broader vision for a green, inclusive
economy.

Startups such as Crowdvolt, a modular solar services company, and HayaTech, a water recycling
innovator, shared direct experiences at the February 2025 Cleantech Roundtable, describing
how inaccessible financial tools blocked otherwise scalable technologies. Multiple founders
also raised concerns that Egypt’s sovereign green bond proceeds were concentrated in mega-
projects, with no trickle-down to early-stage or SME-led cleantech initiatives.

If Egypt does not address this financing gap through systemic, institutional reform, it risks
forfeiting its cleantech potential to more agile competitors—particularly Morocco, Kenya, and
India, which have successfully built blended finance platforms tailored for green innovation.

Figure 75. Estimated Distribution of Cleantech Financing Flows in Egypt (2025):

This graph highlights the overwhelming concentration of cleantech financing in donor-led and sovereign
megaprojects, which together absorb 75% of available funds. Venture capital, angel investors, and domestic
financial institutions remain marginal contributors—underscoring a structural underinvestment in early-stage
cleantech innovation and SME inclusion.
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Egypt’s cleantech finance ecosystem is heavily concentrated in donor-led initiatives (45%) and
sovereign/public megaprojects (30%), leaving a mere 25% distributed across all other channels
—including venture capital, commercial banks, and green bond issuance. This structure reveals
a top-heavy investment model with limited inclusivity for startups, SMEs, and innovation-stage
ventures.Notably, domestic commercial banks account for just 9% of total funding, reflecting
both high-interest rates and a lack of green credit pipelines. Angel and VC participation
remains stagnant (6%), suggesting a persistent “missing middle” problem. Even startup-
specific government schemes represent just 4%, often fragmented and bureaucratically gated.

This graph reinforces the urgent need for Egypt to de-risk early-stage cleantech finance, build
SME-accessible lending instruments, and create blended finance vehicles that draw in
institutional and retail investors. Without correcting this imbalance, Egypt risks anchoring its
green economy in megaproject dependency, with little downstream innovation or domestic
scale-up.

1. Strategic Policy Recommendations:
Building a National Cleantech Finance Architecture

To overcome these entrenched financial barriers, EQypt must move beyond piecemeal donor
programs and toward a robust, locally anchored financing infrastructure for cleantech. Below is

a table of key strategic policy reforms, followed by a detailed narrative to explain the rationale,
implementation pathways, and anticipated impact of each intervention.

Table: Strategic Recommendations to Bridge Cleantech Finance Gaps

Recommendation
1. Establish a National Green SME

Finance Facility

2. Reform Public Procurement
Policies

3. Create Sustainability-Linked
Bonds and Green Guarantees

4. Enable Green Angel and Seed
Funds

5. Launch a Gender-Responsive
Green Finance Strategy

6. Mobilize Local Banks Through
Green Taxonomy Training

Actionable Steps

Partner with the Central Bank of Egypt (CBE), MSMEDA, and the Green Climate Fund
to create a blended finance vehicle offering concessional loans, technical assistance,
and gender-responsive funding windows.

Introduce innovation-friendly procurement quotas and pre-commercial procurement
pathways for cleantech solutions targeting public utilities, infrastructure, and local
councils.

Mandate public and private banks to issue green guarantees and tie bond performance
to environmental KPlIs, building on Kenya’s green bond model.

Launch a co-investment matching facility (e.g., Portugal’s 200M Fund) that shares risk
with the private sector to boost early-stage cleantech investment.

Integrate cleantech into Egypt’s National Strategy for Women’s Empowerment (NSWE)
and require banks to apply gender-smart indicators in green loan disbursements.

Build the capacity of public and private banks to assess and underwrite cleantech
investments through updated credit scoring models and training on client

Each recommendation above tackles a different layer of the financing challenge—from supply-
side liquidity and de-risking to demand-side eligibility and inclusion. Taken together, these
reforms would constitute a full-spectrum cleantech investment architecture grounded in

equity, scale, and innovation.

188



entlagulai

Figure 76. Institutional Breakdown of Cleantech Investment Sources in Egypt (2025):

This graph provides a more granular look at Egypt’s cleantech financing institutions. It reveals an
ecosystem dominated by international donors and large public megaprojects, while DFls, Egyptian
banks, PPPs, and private investors remain peripheral. The fragmentation and low mobilization of
domestic financial actors present a major bottleneck to sustainable cleantech growth.
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Egypt's cleantech finance ecosystem is heavily concentrated in donor-led initiatives (45%) and
sovereigh/public megaprojects (30%), leaving a mere 25% distributed across all other channels
—including venture capital, commercial banks, and green bond issuance. This structure reveals
a top-heavy investment model with limited inclusivity for startups, SMEs, and innovation-stage
ventures.

Notably, domestic commercial banks account for just 9% of total funding, reflecting both high-
interest rates and a lack of green credit pipelines. Angel and VC participation remains stagnant
(6%), suggesting a persistent “missing middle” problem. Even startup-specific government
schemes represent just 4%, often fragmented and bureaucratically gated.

This graph reinforces the urgent need for Egypt to de-risk early-stage cleantech finance, build
SME-accessible lending instruments, and create blended finance vehicles that draw in
institutional and retail investors. Without correcting this imbalance, Egypt risks anchoring its
green economy in megaproject dependency, with little downstream innovation or domestic
scale-up.

2. Global Benchmarks: What Egypt Can

Learn from Peer Countries

Egypt need not reinvent the wheel. Across emerging and middle-income economies, several
models of cleantech finance have succeeded in attracting capital, building local ownership,

and strengthening innovation. The following table outlines key international examples that
Egypt can adapt to its unique regulatory and market conditions.
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Table: International Benchmarks and Adaptable Models for Cleantech Finance

Country

India

Morocco

Kenya

Chile

Germany

Mechanism

SIDBI Green
Finance Scheme

IRESEN’s
Innov Invest

Green

Green Bond

Programme

CORFQ’s
ClimateTech Fund

KfW’s Green SME
Facility

Insights for Egypt

Offers concessional finance, technical assistance, and monitoring tools to SMEs
investing in renewables and energy efficiency. Egypt can replicate this via
MSMEDA and public banks.

A blended finance facility co-financed by public and private partners to support
R&D, pilot deployment, and market entry. Egypt can establish a similar public-
private investment fund linked to Takaful and Karama programs.

Issued by local banks for SME-led energy efficiency and transport upgrades,
supported by tax incentives and investor education. Egypt’s Financial Regulatory
Authority could launch a pilot green SME bond program.

A public VC vehicle that co-invests in climate-focused startups and builds
downstream demand via state-led procurement. Egypt could adapt this for
sectors like wastewater reuse and battery storage.

Offers low-interest loans through domestic banks and shares investment risk
using state-backed guarantees. Egypt can replicate this with Banque Misr and

By adapting these international frameworks, Egypt can transition from a donor-reliant
cleantech model to a domestically anchored, equity-oriented investment architecture.

3. Why This Matters: Reclaiming Sovereignty
in Green Innovation

The absence of a dedicated financing ecosystem is more than a technical shortfall—it is a
strategic vulnerability. Without access to patient, risk-tolerant capital, Egypt's cleantech
transition will remain top-heavy, donor-dependent, and exclusionary.

Critically, the lack of gender-responsive finance mechanisms further entrenches inequalities.
With only 4.7% of cleantech funding rounds going to women-led startups, Egypt’s green
economy is replicating the structural biases of its predecessor. As one founder noted at the
roundtable: “We're building a future economy that's already leaving half of us behind.”

Moreover, domestic capital remains idle. Pension funds, local banks, and even state-owned
enterprises have yet to be mobilized for cleantech investment—not due to lack of interest, but
because legal pathways and financial instruments are missing.

To truly lead the region in climate-smart industrialization, Egypt must democratize access to
green capital, build blended finance tools that fit the structure of EnergyTech and WaterTech
startups, and ensure that its financial architecture is not merely greenwashed but green-deep.
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Funding and Investment Barriers:
The Fragmented Landscape Hindering Scale

Despite Egypt's policy momentum on green growth and its prominent international climate
engagements, the domestic financing landscape for cleantech remains deeply fragmented,
undercapitalized, and structurally misaligned with the needs of early-stage, capital-intensive
ventures in the EnergyTech and WaterTech spaces. While flagship initiatives such as the
Benban Solar Park or the issuance of Egypt’s $750 million sovereign green bond have attracted
global praise, these marquee investments obscure a deeper reality: the country lacks a
coherent finance architecture that supports innovation, local scale-up, and private sector
inclusion.

1. A Two-Speed Finance System: Concentration at the
Top, Starvation Belows

At the top end of Egypt's cleantech investment spectrum, large-scale renewable energy
projects dominate capital flows. These tend to be foreign-led, donor-supported, or guaranteed
by sovereign arrangements that de-risk infrastructure megaprojects. Meanwhile, Egyptian
startups operating in mid-scale solar deployment, off-grid battery storage, desalination units,
or wastewater reuse face chronic underfinancing.

This two-speed system was repeatedly cited by roundtable participants as the single greatest
threat to the emergence of a genuinely inclusive green economy. While international DFIs (e.g.,
EBRD, IFC, AfDB) provide large-scale financing at concessional rates, their funds are often
inaccessible to domestic startups because of eligibility criteria that require credit histories,
collateral, or scale thresholds that few early-stage Egyptian firms can meet.

“It's like they built the road, paved it with donor money, but forgot to put on-ramps for Egyptian
startups.” — Cleantech founder, MoPEDIC Roundtable, February 2025

2. The “Missing Middle” in Egypt’s Finance Value Chain

Egypt’'s cleantech entrepreneurs find themselves trapped in the globally recognized “missing
middle”: too risky for banks and too capital-intensive for angel investors. This is particularly
problematic in sectors requiring hardware integration, multi-site piloting, or long-term
contracts to prove viability.

Unlike SaaS or consumer tech, cleantech requires patient capital, performance-based
financing, and sector-specific de-risking. Yet Egypt has not built the layered financial
instruments—green guarantees, concessional mezzanine loans, or innovation-based
procurement—that would allow startups to graduate from ideation to commercialization.

3. Policy Misalignment and Programmatic Gaps

Several financial mechanisms nominally available to SMEs are effectively inaccessible to
cleantech ventures. MSMEDA's micro- and small-business lending schemes, for instance, rely
on conventional credit scoring and revenue projections, which fail to account for cleantech’s
longer payback periods or R&D-centric expenditure models.

Equally problematic is the absence of a cleantech classification within government
procurement. Without this recognition, public tenders for infrastructure, municipal services, or
utility upgrades either bypass cleantech startups or exclude them through licensing and
performance preconditions they cannot meet.
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4. Donor Dominance and the Crowd-Out Effect

Data gathered from the February 2025 roundtable and secondary sources show that
approximately 45% of all cleantech funding in Egypt in 2025 came from donor-funded
initiatives (e.g., GlIZ, UNDP, EU grants). While this support is vital, its dominance has created a
crowd-out effect where startups design for donor compliance rather than market viability.
Donor funding also distorts competition, disproportionately benefiting ventures with strong
English-language proposal writing teams or international NGO affiliations—at the expense of
technically strong but locally embedded innovators.

5. Gender Disparities in Access to Finance

Women-led cleantech startups face an even higher barrier to entry in Egypt's opaque funding
environment. Only 4.7% of cleantech deals between 2021 and 2024 went to female founders—
despite growing policy attention to gender equity in entrepreneurship. Many women
entrepreneurs report additional scrutiny when seeking venture capital, limited eligibility for
government funding, and exclusion from male-dominated investor networks

Figure 77. Share of Cleantech Funding Rounds Secured by Women-Led Firms (Egypt, 2021-2024):
Between 2021 and 2024, women-led firms secured only 4.7% of total cleantech funding rounds in
Egypt, highlighting a persistent gender gap in access to investment. This underrepresentation
reflects broader systemic challenges faced by women entrepreneurs, including limited investor
networks, biases in capital allocation, and lack of tailored financial instruments. The figure
underscores the need for inclusive financing strategies that prioritize gender-lens investing,
particularly in sectors like cleantech where women remain significantly underfunded despite high
innovation potential.

Cleantech Funding Rounds to Women-led Firms (Past 3 Years)

= Women-led Firms = Male-led Firms

Source: Roundtable insights
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The chart starkly illustrates Egypt's persistent gender funding gap in cleantech: only 4.7% of all
cleantech funding rounds between 2021 and 2024 went to startups led by women. This gap
exists despite evidence from global studies (e.g., BCG 2018) showing that women-led ventures
deliver higher revenue per dollar invested.

Several interlocking challenges explain this imbalance:

e Investor network exclusion: Women entrepreneurs are often disconnected from high-value
dealmaking networks.

e Capital biases: Fund managers may perceive cleantech as “hardware-heavy” and thus less
suited for women-led teams, despite no data supporting this.

e Lack of tailored financial instruments: Gender-smart grants, seed capital windows, and
flexible debt schemes remain underdeveloped in Egypt.

The figure highlights an urgent opportunity for intervention: building inclusive funding
instruments and implementing gender-lens investment mandates—especially through public
funds, donor programs, and accelerator-linked pipelines. Without structural change, Egypt
risks excluding a vast pool of technical and entrepreneurial talent essential to its climate and
innovation goals.

6. Case Evidence: Fragmentation
and Exclusion in Practice

e Crowdvolt, a modular solar installer targeting hotels and schools, was denied seed-stage
funding by two local VCs, despite having MoUs with major clients. Investors cited a lack of
regulatory clarity on net metering and concerns over CAPEX recovery.

e HayaTech, a women-led water recycling startup, was redirected by a major public bank from
the green MSME program to the “sanitation contractor” classification—excluding them from
startup-friendly interest rates.

e EV Start, an electric vehicle charging venture, was offered no incentives by local authorities
and could not access a public land lease due to being “non-industrial,” despite the Ministry of
Transport's EV targets.

7. Implications: Why These Barriers Threaten
Egypt’s Cleantech Future

The absence of appropriate financing channels does more than slow growth—it
institutionalizes exclusion. It ensures that Egypt’s clean energy transition remains donor-
shaped, male-dominated, and foreign-sourced. Without financial inclusion, local value chains
will not emerge, domestic manufacturing will remain marginal, and innovation ecosystems will
remain fragile.

“The innovation is here. The capital is here. The demand is here. What's missing is the bridge.”
— Investor, MoPEDIC Cleantech Roundtable
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Reclaiming Sovereignty
in Green Innovation

Despite the growing international narrative positioning Egypt as a regional leader in climate
diplomacy, the on-the-ground reality of cleantech financing tells a very different story—one of
institutional misalignment, investment exclusion, and structural risk aversion. The implications
of this divide are far-reaching and critical not only for the country’s environmental
commitments but also for its economic sovereignty, industrial competitiveness, and social
inclusivity.

1. Innovation Without Capital
Is Not Innovation—It’s Stagnation

Without sustained access to capital across the startup lifecycle, Egypt's cleantech sector risks
becoming a graveyard of pilots—brimming with prototypes, awards, and incubator pitch decks
but devoid of actual deployment. This “valley of death,” often referenced in global innovation
policy, is particularly steep for cleantech due to its inherent capital intensity, long return
horizons, and infrastructure dependencies. Without a functioning investment architecture that
bridges grants, concessional debt, and scale-up equity, Egypt will remain locked in a cycle of
experimentation without commmercialization.

This is not hypothetical. Data from Entlag’s 2025 mapping of Egypt’s cleantech ecosystem
shows that over 68% of cleantech startups do not progress beyond pilot stage due to lack of
funding continuity. This stalling effect not only wastes talent and public resources but deters
future entrants and investors.

2. The Myth of Donor Substitution:
Why Egypt Cannot Rely on Development Aid Forever

Egypt's cleantech finance ecosystem has benefitted significantly from development aid, with
45% of all green startup capital in 2025 sourced from donor-funded initiatives (see Graph 1).
This influx of concessional finance has played a catalytic role, enabling early-stage innovation,
de-risking private investment, and supporting the emergence of blended finance models.
Egypt has made meaningful progress in expanding public-private partnership frameworks—
such as Build-Own-Operate (BOO) and Independent Power Producer (IPP) schemes—and is
increasingly recognized as a regional pioneer in mobilizing concessional finance in tandem
with private sector participation (OECD, 2024; |IEA, 2024).

However, despite this progress, the overall finance landscape remains heavily skewed toward
donor-led and pilot-driven mechanisms, which—while essential to seeding the ecosystem—are
not sufficient for long-term scalability. Development aid is typically:

e Time-bound and sensitive to shifting geopolitical priorities;

e Pilot-centric, with limited capacity to support growth-stage or market-wide scale-up;

e Fragmented, often operating in silos from Egypt’s financial institutions and national
investment systems.
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This continued overreliance on externally anchored funding risks inhibiting the emergence of a
robust, domestically rooted green finance architecture. Without a more deliberate shift toward
institutional capital markets—such as green bonds, sustainability-linked credit, and national
climate funds—Egypt's green economy may remain vulnerable to volatile funding cycles, with
limited multiplier effects or systemic deepening. Building on existing reforms, the next phase
must prioritize local capital mobilization, regulatory alignment, and integration of climate
finance into Egypt's broader financial sector.

3. The Hidden Cost of Inaction: Capital Drain,
Talent Drain, and Opportunity Loss

Egypt's failure to deploy inclusive, fit-for-purpose financial instruments has created a de facto
export of its green talent and pipeline. Promising startups are increasingly choosing to
incorporate in countries like:

e Morocco, where IRESEN offers public-private co-investment platforms.

e Kenya, where local banks issue SME-friendly green bonds.

e India, where the SIDBI Green Finance Scheme provides concessional lending to clean SMEs.

Meanwhile, Egyptian pension funds, insurance firms, and sovereign vehicles remain inactive in
climate finance—not due to aversion, but because there is no policy framework incentivizing or
guiding them. This unutilized capital—estimated at over EGP 750 billion in idle institutional
assets—could be redirected toward strategic climate infrastructure and innovation if only the
financial architecture existed.

4. Exclusion by Design: Gendered and Geographic
Inequities in Cleantech Investment

The financing gap is not just quantitative—it is structural and discriminatory. Only 4.7% of
cleantech deals in Egypt over the past three years involved women-led startups, according to
the 2024 Egypt Gender and Green Finance Snapshot. Rural innovators, youth-led ventures, and
enterprises outside Greater Cairo face similar structural exclusion due to:

e Collateral-based lending norms that penalize intangibles.

e Biases in deal origination networks.

e Lack of subnational green funds or place-based investment vehicles.

This exclusion undermines both economic justice and environmental sustainability. If green
transitions replicate old inequities, they will fail to generate durable, democratic support.

5. The Green Industrial Revolution Will Be Financial—
or It Will Not Be at All

Cleantech is no longer just an environmental issue—it is a national industrial imperative.
Egypt's ambitions to localize battery assembly, build green hydrogen infrastructure, and
become a regional exporter of sustainable water and energy solutions are entirely contingent
on unlocking domestic finance. Every green megaproject, local innovation, or climate
employment program will stall without financial channels that are liquid, blended, and
inclusive.

This is why financial architecture is not a technical reformm—it is a sovereign capability. And right
now, Egypt does not possess it.
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Strategic Policy Recommendations and
Investment Reforms

Egypt's cleantech transition cannot succeed without a deliberate, strategic overhaul of its
financial architecture. Current financing mechanisms—characterized by overdependence on
donor funding, risk aversion among domestic financial institutions, and exclusionary eligibility
criteria—fail to match the realities of capital-intensive, innovation-led green enterprises. What
Egypt needs is not incremental adjustment, but systemic redesign rooted in scale, equity, and
local ownership.

This section outlines six interlocking policy recommendations. Each is crafted to tackle a
distinct chokepoint in Egypt's cleantech investment landscape—from foundational liquidity
gaps to exclusionary procurement rules and gender inequities in finance. The
recommendations are backed by both international precedents and insights from Egypt’'s own
startup community, as voiced during the MoPEDIC Cleantech Roundtable (February 2025).

1. Establish a National Green SME Finance Facility

What: A dedicated fund—jointly capitalized by the Central Bank of Egypt (CBE), the Micro,
Small and Medium Enterprise Development Agency (MSMEDA), and global climate finance
institutions (e.g., the Green Climate Fund)—to offer concessional debt, blended finance
instruments, and technical assistance to green startups.

Why it matters: Egypt's banking sector remains deeply conservative, and green startups are
structurally misaligned with traditional loan products. A specialized facility would de-risk
investment, especially for ventures lacking collateral or long credit histories, and catalyze
pipeline development through technical support.

How it would work:
e Offer below-market interest loans with grace periods tailored to green tech payback cycles.

e Bundle credit with advisory services (business planning, ESG reporting).
e Set up gender-responsive financing windows to prioritize inclusion.

International Benchmark: India’s SIDBI Green Finance Scheme has successfully supported
thousands of SMEs in energy efficiency and renewable sectors using a similar blended finance
structure.

2. Reform Public Procurement Policies
for Green Innovation
What: Introduce legal reforms mandating public sector bodies—including ministries, utilities,

and local authorities—to adopt pre-commercial procurement (PCP) frameworks and allocate a
percentage of contracts to locally registered green enterprises.

Why it matters: Many cleantech startups in Egypt struggle with early customer acquisition

because the state—Egypt’s largest buyer—is not mandated or incentivized to procure
innovative or experimental solutions. Public procurement is an untapped demand lever.
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How it would work:

e Amend Egypt's Public Procurement Law to include innovation-friendly criteria.

e Establish pilot procurement targets for ministries aligned with Egypt’s climate goals.
e Introduce a central innovation procurement registry to accredit cleantech suppliers.

International Benchmark: Chile’'s CORFO ClimateTech Fund couples public procurement with
VC investments to scale startup demand.

3. Create Sustainability-Linked Bonds and
Green Guarantees

What: Mandate that public and private banks issue green guarantee instruments and pilot
sustainability-linked bonds tied to environmental KPlIs.

Why it matters: Investors consistently cite risk—real or perceived—as the primary deterrent
from engaging in cleantech. Without guarantees, banks charge high premiums or deny credit
entirely. Sustainability-linked bonds align investor returns with climate outcomes.

How it would work:

e Use state funds (or donor-backed risk facilities) to underwrite partial credit guarantees.
e Tie green bonds to metrics such as CO, reduced, kilowatts saved, or water recycled.

e Allow cleantech SMEs to access bond proceeds through aggregation vehicles or green
leasing schemes.

International Benchmark: Kenya's Green Bond Programme offers tax incentives and investor
education, enabling SME-led issuance with measurable environmental impact.

4. Enable Green Angel and Seed Funds through
Co-Investment Vehicles

What: Launch a public-private co-investment matching facility that shares risk with angel
investors and early-stage VCs to support cleantech ventures.

Why it matters: Early-stage cleantech startups fall into the “missing middle"—too risky for
banks, too capital-intensive for traditional tech angels. Public co-investment can unlock latent
private capital.

How it would work:

e Match angel/VC investments at a 1:1 or 2:1 ratio using public funds.

e Provide tax incentives to investors that prioritize cleantech sectors.

e Link to local incubation programs (e.g., universities, MoPEDIC innovation labs) to identify
pipeline deals.

International Benchmark: Portugal’'s 200M Fund successfully catalyzed €400 million in private
investment over five years through risk-mitigated co-investment.
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5. Launch a Gender-Responsive Green Finance Strategy

What: Mainstream gender considerations across all green finance instruments, ensuring that
women entrepreneurs and female-led cleantech enterprises have equitable access to capital.

Why it matters: As of 2024, only 4.7% of cleantech funding rounds in Egypt went to women-led
firms—a structural failure that replicates old economy inequities in the emerging green
economy.

How it would work:

e Mandate banks and funds to include gender inclusion metrics in loan eligibility and
reporting.

e Offer interest rate rebates or partial grants for women-led green startups.

e Embed cleantech into Egypt's National Strategy for Women’'s Empowerment (NSWE) as a
priority sector.

International Benchmark: The Global Gender Smart Fund (launched in partnership with the
IFC) ties fund manager incentives to gender performance in green sectors.

6. Mobilize Local Banks Through Green Taxonomy
Training and Reform

What: Build capacity within Egypt's banking sector to identify, evaluate, and underwrite
cleantech ventures using a standardized green taxonomy and revised credit models.

Why it matters: Many bank credit officers lack the tools or training to assess non-traditional
cleantech ventures, especially those with intangible assets or long ROl timelines.

How it would work:

e Revise credit scoring models to include IP, environmental impact, and public value as assets.
e Partner with Egypt’s Financial Regulatory Authority to roll out green taxonomy training.

e Require climate risk disclosure as part of bank annual reporting, aligned with TCFD
principles.

International Benchmark: Germany's KfW Green SME Facility includes staff certification in
climate finance underwriting and offers risk-sharing guarantees.

International Benchmarks and Adaptable Models

Egypt's cleantech financing architecture cannot be built from scratch—it must be strategically
modeled on international best practices while tailored to local market realities. Around the
world, countries at varying levels of economic maturity have successfully designed financial
mechanisms to catalyze cleantech entrepreneurship, bridge the “missing middle” funding gap,
and link innovation ecosystems with climate policy objectives.

This section identifies five standout models from peer and aspirational economies that offer
tangible, transferable lessons for Egypt’s policy and financial stakeholders. Each benchmark is
assessed in terms of its financing structure, institutional ownership, and potential adaptability
to Egypt's regulatory, institutional, and economic context.
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Why International Benchmarking Matters

Benchmarking is not simply about replication; it is about adaptation. Egypt's cleantech sector
is constrained by rigid legacy systems—bureaucratic inertia, a risk-averse banking culture, and
minimal integration of gender and regional equity in finance. Learning from global models can
help Egypt leapfrog these barriers, avoid commmon policy pitfalls, and fast-track the creation of
a dynamic, inclusive cleantech investment ecosystem.

The benchmarks below were selected based on:

e Institutional relevance: Can Egypt’s existing agencies (e.g.,, MSMEDA, FRA, MoPEDIC)
replicate or partner with these models?
e Sectoral alignment: Do the models support energy, water, mobility, and circular economy
startups—the core of Egypt’s cleantech vision?
e Adaptability: Is the model structured in a way that Egypt’s financial and regulatory
environment can accommodate?

Table: International Benchmarks and Adaptable Models for Cleantech Finance

Country Mechanism Description Adaptability to Egypt
India SIDBI Green Offers concessional finance, technical MSMEDA can lead a similar model using blended
Finance Scheme assistance, and performance monitoring finance from the Central Bank and Green
to green SMEs. Climate Fund.
Morocco  IRESEN Green A public-private blended finance platform  Egypt can replicate this through a partnership
Innov Invest supporting R&D, pilot projects, and between MOoPEDIC, public banks, and
market entry. development partners.
Kenya Green Bond Facilitates SME-led green bonds with tax FRA and the Ministry of Finance can co-develop
Programme incentives and capacity-building for local a pilot green SME bond program targeting
investors. transport and water sectors.
Chile CORFOQ’s A public VC fund co-investing in cleantech A national VC arm under the Sovereign Wealth
ClimateTech Fund startups and linking funding to public Fund or FRA could pilot a similar initiative in
procurement channels. battery storage and desalination.
Germany KfW Green SME Disburses low-interest loans and risk- Banque Misr and National Bank of Egypt can be

Facility

sharing guarantees through partner

commercial banks.
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Analytical Commentary: What Egypt Can Learn

o Institutional Anchoring Is Key

Every successful model is rooted in a dedicated public institution with legal authority, technical
capacity, and cross-sectoral reach. Egypt must move beyond ad hoc financing announcements
and designate a permanent public finance vehicle for green innovation—whether within
MSMEDA or as a standalone Green Finance Authority.

e Blended Finance Must Become the Norm

All benchmark countries utilize blended finance instruments—concessional debt, first-loss
guarantees, and technical assistance—to attract private capital and share risk. Egypt's
overreliance on donor grants and underutilization of its own development banks creates an
avoidable bottleneck. The Central Bank, in collaboration with MoPEDIC, should establish a
Green Blended Finance Framework modeled on SIDBI or IRESEN.

e Link Finance to Procurement and Demand

CORFO’s success lies in combining investment with public demand generation. Egypt’s current
financing mechanisms are disconnected from procurement policies. Cleantech-friendly
procurement mandates—particularly for ministries of housing, irrigation, and transport—could
provide predictable demand and improve investor confidence.

e Train the Financial Sector to Understand Green Risk and Opportunity

Germany's KfW example highlights the importance of bank training and credit reform.
Egyptian financial institutions must move from collateral-obsession to performance and
impact-based lending. This shift requires regulatory guidance, green taxonomy adoption, and
continuous capacity building—especially for regional banks and non-bank financial
institutions.

e Tailor to Local Priorities: Gender, Water, and Decentralization

None of the benchmark models are one-size-fits-all. EQypt’'s own cleantech ecosystem is
uniquely constrained by gender inequity, water scarcity, and a centralized energy structure.
Any adapted model must explicitly embed gender inclusion, support water-tech innovation,
and incentivize off-grid and decentralized solutions for underserved regions.

Why This Matters: Reclaiming Sovereignty
in Green Innovation

The stakes of financial reform in Egypt’s cleantech sector are not merely technical—they are
existential. As climate risks accelerate, global supply chains restructure, and energy geopolitics
transform, access to capital will increasingly determine which countries innovate, which
countries compete, and which countries fall behind. Egypt, with its immense renewable
potential, strategic geography, and vibrant entrepreneurial base, has the ingredients to lead.
But without structural reforms in how green innovation is financed, it risks becoming a
peripheral player in the very transition it helped champion at COP27.
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1. The Green Economy Cannot Be Built on Donor Patches

Egypt's cleantech ecosystem today resembles a patchwork quilt—stitched together by GIZ
pilots, UNDP grants, and time-limited development programs. While these initiatives have
been critical in seeding early ideas, they are not designed for scale, replication, or commercial
sustainability. A mature green economy demands institutionalized capital infrastructure:
concessional lending tools, blended finance platforms, sustainability-linked bonds, and
catalytic public-private investment mechanisms.

Failing to move beyond donor-led models leaves Egypt vulnerable to funding volatility,
fragmented project design, and limited domestic ownership. As one roundtable participant
remarked: “You can't transition a national economy with short-term grant windows and call
that climate leadership.”

2. Capital is the New Sovereignty

In the 21st-century clean economy, financial sovereignty is policy sovereignty. Countries that
develop their own cleantech capital markets—Ilike India, Kenya, and Chile—are increasingly
able to set their own energy pathways, design their own innovation policies, and attract
strategic investment aligned with national interests.

By contrast, Egypt’s cleantech future is currently shaped by external project priorities, investor
comfort zones, and rigid lending models developed for other contexts. This undermines its
ability to lead in regional climate negotiations, shape local value chains, or align green
investment with employment and inclusion goals.

3. Gender Inclusion Is an Economic Imperative

Egypt's failure to embed gender equity into green finance architecture is not just a justice issue
—it's an efficiency issue. The data is clear: women-led startups are more likely to hire inclusively,
reinvest in communities, and prioritize sustainable outcomes. Yet only 4.7% of cleantech
funding rounds in Egypt over the past three years went to women-led firms (Egypt Gender &
Green Finance Snapshot, 2024).

If Egypt continues to build a green economy that replicates the exclusions of the fossil-fuel era,
it will lose not only talent but legitimacy. Gender-responsive investment strategies—Ilike
targeted credit lines, inclusion metrics in public procurement, and women-in-climate VC funds
—are not add-ons, they are core economic strategies.

4. Domestic Capital is Idle, Not Absent

One of the most dangerous myths in Egypt's green finance discourse is that there is “no
money” for cleantech. The reality is that billions of pounds in domestic capital sit untapped:in
pension funds, public banks, private insurance portfolios, and state-owned enterprises.

The problem is not liquidity—it's institutional design. Without policy tools like green
taxonomies, risk-sharing guarantees, or investment mandates, domestic capital will remain
locked out of cleantech. Mobilizing it requires legal clarity, credit reform, and a cultural shift in
how the financial system understands innovation risk.
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5. If Not Now, When?

Egypt's demographic pressures, climate vulnerability, and geopolitical location make cleantech
not a luxury—but a lifeline. The longer the country waits to create a coherent, inclusive, and
investment-ready cleantech finance system, the more it forfeits:

e First-mover advantage in African green markets.

e Export competitiveness in high-growth green industries.

e |ocal job creation in clean manufacturing, green construction, and energy services.

The time for incrementalism is over. EQypt must reclaim control over its green financial future
—not by copying foreign models blindly, but by building institutions and instruments as
ambitious as the crisis demands and as local as the innovators they must serve.

3. Sociocultural Barriers and Public Awareness Gaps:
Unlocking Behavioral Change for Egypt's
Cleantech Transition

Introduction and Framing

While Egypt’s cleantech policy reforms and investment incentives have begun to take shape—
particularly in the energy and water sectors—the transition remains dangerously lopsided.
Supply-side developments, including subsidy reforms and renewable energy auctions, are
advancing steadily. However, on the demand side, cleantech adoption remains constrained by
a matrix of behavioral resistance, public mistrust, and low visibility—especially among middle-
and low-income populations, rural communities, and marginalized groups.

Insights from the February 2025 EnergyTech and WaterTech roundtable underscore that these
sociocultural and awareness-related barriers are neither incidental nor peripheral. Rather, they
represent a form of structural resistance that operates in parallel with legal, financial, and
technical constraints. When left unaddressed, these barriers stall user uptake, fragment
market access, and disproportionately exclude women and rural actors from Egypt’'s green
transition.

This section draws from stakeholder testimonies, national trends, and international best
practices to analyze these sociocultural bottlenecks. It highlights the urgent need for policy
and programmatic interventions that embed behavior change, trust-building, and local
ownership as central pillars of cleantech ecosystem development.
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Insights from the Ground: What Roundtable
Stakeholders Revealed

Stakeholders from cleantech startups, government agencies, commmunity organizations, and
development partners raised several recurring themes:

n Widespread Lack of Public Awareness and Environmental Literacy

e Many consumers in urban and peri-urban areas remain unaware of basic renewable energy
options, the mechanics of greywater treatment, or the benefits of decentralized energy
systems.

e According to a 2023 survey by the Arab Forum for Environment and Development (AFED),
only 24% of Egyptians reported having “a good understanding of climate change and energy
efficiency,” compared to 42% in Morocco and 57% in Jordan.

e Startups reported that, without direct demonstrations or subsidies, uptake of solar rooftop
panels is limited by perceived complexity, maintenance fears, and misinformation about
efficiency.

Figure 78. Public Understanding of Climate Change and Energy Efficiency (2023): Survey
data from AFED (2023) highlights a significant regional disparity in climate literacy. Only
24% of Egyptians reported a good understanding of climate change and energy efficiency,
compared to 42% in Morocco and 57% in Jordan.

Public Understanding of Climate Change and Energy Efficiency
(2023)
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Source: Arab Forum for Environment and Development (2023)
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The data exposes a critical awareness gap that threatens the uptake of clean energy
technologies and climate-adaptive behaviors in Egypt. Only 24% of Egyptians report having a
good understanding of climate change and energy efficiency—nearly half the rate observed in
Jordan (57%) and significantly below Morocco (42%).

This deficit undermines both consumer participation in the energy transition and public
support for necessary reforms (e.g., tariff restructuring, demand management, off-grid
adoption). The consequences are especially acute in Egypt’'s urban and peri-urban areas, where
energy behaviors are shaped by informal infrastructure, misinformation, and policy distrust.

By contrast, Morocco's climate literacy improvements are linked to targeted awareness
campaigns and school curricula, while Jordan’s figures reflect civil society mobilization and
donor-supported outreach. Egypt’s low score signals the need for a national climate awareness
strategy, anchored in public education, decentralized media, and community engagement.

o Startups reported that, without direct demonstrations or subsidies, uptake of solar rooftop
panels is limited by perceived complexity, maintenance fears, and misinformation about
efficiency.

9 Behavioral Resistance and Cultural Misuse of Free Resources

e A case shared by Taqgat, a local EV infrastructure startup, highlighted that free charging
stations installed in gated commmunities were heavily overused, leading to congestion, resource
waste, and zero long-term adoption planning.

e This aligns with findings from a 2022 behavioral study by the Ministry of Electricity, which
found that consumers were more likely to misuse renewable services if offered without
accountability structures (e.g. prepaid or monitored access).

e Trust Deficits in Local Innovation
e Several startups noted that locally manufactured cleantech solutions—such as greywater
filtration units or solar inverters—are often dismissed as inferior, regardless of their
certifications.
e A 2024 UNIDO analysis on Egypt’s cleantech SME ecosystem revealed that over 60% of
residential consumers prefer imported energy devices, citing perceived durability and brand
reputation as decisive factors.

e Gendered Social Norms in Cleantech Outreach and Participation
e \WWomen engineers and outreach agents working in Upper Egypt reported that their
authority on technical cleantech issues was routinely undermined in male-dominated
communities.
e Only 8% of water technology founders and 15% of renewable energy professionals in Egypt
are women (IRENA, 2024), despite growing rhetoric around gender inclusion in green sectors.
e Stakeholders emphasized that without intentional design, cleantech campaigns risk
replicating patriarchal assumptions, excluding women from both production and
consumption dimensions of the sector.

e Invisibility of Cleantech in Everyday Public Life
e The absence of visible, functioning cleantech installations in public spaces was raised as a
symbolic and material barrier. As one founder noted: “If a kid goes to a school without a single
solar panel or recycling station, what's green about their future?”
e Indeed, a review of 12 government schools in Qalyubia and Menoufia found zero operational
solar infrastructure or sustainability modules in curricula, despite Egypt's COP27
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Table: Stakeholder-ldentified Sociocultural Barriers in
Egypt's Cleantech Ecosystem

Stakeholder Type

Urban Consumers

Rural Households

Cleantech Startups

Women Founders and
Engineers

Local Government and
Media

Youth and Educational
Sector

Barrier

Misuse of cleantech when free or
unregulated

Deep distrust of greywater reuse and
domestic filtration

Market preference for imported tech

Exclusion from household-level

cleantech decisions

Absence of cleantech in mainstream
discourse

Cleantech literacy missing from
schools and vocational training

Example from Roundtable

Tagat EV misused in

communities

chargers gated

Systems rejected in Asyut and Sohag due to
hygiene fears

Customers request German inverters despite
availability of local equivalents

Women engineers denied access to discuss
solar systems in rural households

No cleantech coverage on national TV or in
Friday mosque sermons

No solar training modules in TVET institutions
in Delta and Upper Egypt

Visualization 1: Perceived Awareness and Trust in
Cleantech (Stakeholder-Based Perception Index)

Region Cleantech Awareness (1-5) Trustin Local Tech (1-5) Adoption Readiness (1-5)
Urban (Cairo) 4.1 3.2 2.8
Peri-Urban 2.9 24 2.0
Rural (Upper Egypt) 1.8 1.5 1.4

Scale: 1= Very Low, 5 = Very High. Based on qualitative insights and stakeholder assessments.

Global Comparators: How Other Countries
Have Addressed These Barriers

Several middle-income countries facing similar sociocultural resistance have adopted creative,
nationally scaled interventions that blend behavioral economics, community-based
engagement, and public sector visibility:

e India launched the Surya Mitra program to train over 55,000 youth from rural areas as solar
technicians and awareness agents, creating trusted local advocates for cleantech.

e Chile embedded water recycling and greywater reuse modules into public school curricula
and implemented demonstration gardens in every public park in Santiago.

e Morocco partnered with religious leaders to frame energy conservation as a moral obligation
during Friday sermons, aligning behavioral shifts with cultural authority.

Egypt can adapt many of these strategies without replicating them wholesale. What matters is
contextual legitimacy, cultural anchoring, and visibility.
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Why This Matters: The Structural Cost of Inaction

These sociocultural barriers carry real, measurable costs:

e Technology Uptake Delays: Without consumer confidence, products such as solar water
heaters or greywater systems face long go-to-market timelines and high customer acquisition
costs.

e Investor Risk Aversion: Early-stage VC and private equity actors remain hesitant to invest in
B2C cleantech without evidence of a receptive market base.

e Inequitable Participation: Rural communities, women, and youth remain underrepresented
in cleantech both as consumers and producers.

e Policy Misalignment: Without bottom-up demand, even progressive net metering or rooftop
solar policies yield minimal returns.

These effects create a reinforcing loop in which policy ambition outpaces social readiness—
rendering reforms ineffective in practice.

Strategic Policy and Programmatic Recommendations

To break this cycle, Egypt should pursue a multi-layered sociocultural strategy, integrating
behavioral, educational, and trust-building mechanisms into national cleantech planning:

1. National Public Awareness Campaign

e Launch a multimedia campaign (TV, radio, social media) demystifying cleantech tools using
real user stories, especially from rural or low-income communities.

e Collaborate with Al-Azhar and the Coptic Church to frame environmental responsibility as a
faith-aligned moral imperative.

e Feature local entrepreneurs and engineers to normalize domestic innovation.

2. Public Infrastructure Demonstration
e Mandate solar panels, greywater systems, or energy dashboards in all new public facilities
under Haya Karima and Decent Life.

e Co-brand these as “Cleantech Zones” with infographics and school visits, turning them into
educational hubs.

3. Gender-Responsive Cleantech Inclusion

e Fund women-led outreach cooperatives to work directly with other women in rural settings.
e Develop gender-sensitive training modules in vocational schools and TVET institutions.
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4. Curriculum Integration and Youth Engagement

e Embed cleantech modules into the national K-12 and TVET curricula with hands-on exercises
(e.g., solar-powered irrigation projects).

e Partner with student unions and youth centers to run hackathons and “green campus”
competitions.

5. Behavioral Economics Tools and Nudges

e Introduce feedback mechanisms on electricity and water bills to show savings from
efficiency.

e Implement green defaults in public housing (e.g., solar readiness in design).

e Use symbolic incentives (e.g., community “green certification” or reward points) to build
social prestige around sustainable behavior.

4. Human Capital, Workforce Development,
and Skills Gaps in the Cleantech Sector

Introduction and Framing

No cleantech transition can succeed without a workforce capable of sustaining it. While Egypt
has made measurable progress in formulating cleantech investment frameworks, developing a
green finance ecosystem, and enacting regulatory reforms, a major bottleneck persists: the
country’s limited supply of trained, inclusive, and cleantech-ready human capital.

As highlighted by stakeholders at the February 2025 roundtable, the mismatch between the
technical demands of the green economy and Egypt’s current education and labor systems is
both urgent and systemic. Solar panel installers, energy auditors, water recycling engineers,
electric vehicle (EV) mechanics, and battery storage specialists remain scarce, underpaid, or
trained outside formal institutions. Moreover, gender, class, and regional disparities compound
the issue: rural youth lack access to vocational programs; women are underrepresented in
energy jobs; and the informal sector dominates most of the relevant labor markets.

Without comprehensive investments in green skills development, the cleantech ecosystem
risks becoming overly capital-intensive, highly dependent on foreign expertise, and socially
unequal in its benefits.

Insights from Stakeholders:
What the Roundtable Revealed

Stakeholders repeatedly stressed that Egypt’'s education and workforce development systems
are decoupled from the cleantech economy. Four critical themes emerged:

0 Lack of Specialized Cleantech Training Programs

e Startups noted that most engineers and technicians applying for clean energy roles are
trained in traditional power systems or civil engineering, with little exposure to solar grid
integration, storage solutions, or water reuse technologies.

e One founder stated: “We end up having to train every new hire from scratch—whether it's a
sales agent or a technician.”
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9 Vocational and TVET Institutions Not Aligned with Market Needs

e Despite multiple donor-led projects to reform Technical and Vocational Education and
Training (TVET), the curriculum remains outdated. There is no standardized certification in solar
PV installation, smart metering, or wastewater management.

e Stakeholders pointed to the absence of partnerships between cleantech firms and education

providers.

a Geographic and Gender Disparities in Access to Training

e Youth in Upper Egypt and border regions are often excluded from training programs,
particularly if they are not affiliated with donor projects.

e \Women engineers described facing implicit and explicit bias during recruitment in energy
and water fields.

e Brain Drain and Talent Leakage

e Several firms noted that skilled cleantech professionals—especially energy engineers—are
being poached by Gulf or European firms, drawn by higher salaries and clearer career paths.
e One investor remarked: “We lose talent at the mid-career stage. Egypt pays for the training,
and Europe reaps the benefit.”

The Numbers: Human Capital in Egypt’s Cleantech Sector

National and international statistics support these concerns:

e Only 1.8% of Egypt’s technical graduates in 2023 specialized in renewable energy, water
management, or environmental engineering (CAPMAS, 2024).

e Less than 6% of Egypt's 1,300+ TVET institutions offer any form of cleantech-relevant
coursework (World Bank Skills Report, 2023).

e According to IRENA (2024), women represent:

o 15% of the renewable energy workforce

o0 8% in green transport

o0 <5% in water technology and recycling

Furthermore, the cleantech sector is still emerging as a recognized labor category within
Egypt's national employment planning. The National Employment Strategy (2022-2026) does
not mention renewable energy, climate resilience, or circular economy roles in its priority
sectors.
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Figure 79. Specialization of Technical Graduates in Green Tech Fields (Egypt, 2023): In 2023, only
1.8% of Egypt’s technical graduates specialized in critical green sectors such as renewable energy,
water management, or environmental engineering. This low figure underscores a significant
mismatch between national workforce development and the skills needed for the green
transition. With over 98% of graduates pursuing other fields, Egypt risks falling short in building
the technical capacity required to implement and scale cleantech solutions.

Specialization of Technical Graduates in Green
Tech Fields (2023)

B Green Tech Fields Other Fields

Source: CAPMAS (2023)

The data reveals a severe specialization gap in Egypt’s green workforce development pipeline.
In 2023, only 1.8% of technical graduates focused on cleantech-relevant fields. This means over
98% of graduates pursued other specializations, reflecting a fundamental misalignment
between labor market outputs and the green transition’s skill demands.

This figure is alarming given the scale of Egypt's renewable energy ambitions, water security
challenges, and climate vulnerability. Without an intentional push to scale up green technical
education—through curriculum reform, scholarship programs, and career incentives—Egypt
risks a structural skills bottleneck that could delay implementation of critical climate projects.

In contrast to high-potential markets like India or South Africa, where national skill councils
and industrial partnerships direct youth into cleantech fields, Egypt currently lacks an
equivalent institutional architecture. The result: even with capital inflows and infrastructure
expansion, the human capital to deliver and maintain green systems remains insufficient.

This finding underscores the importance of integrating climate literacy and technical

specialization into national workforce planning frameworks, including Egypt’s Vision 2030 and
hydrogen/renewables industrial strategies.
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Table: Key Skills Gaps Across Egypt’s Cleantech
Value Chains

Cleantech
Subsector

Solar Energy (PV)

WaterTech

Energy Efficiency

Auditing

Battery Storage

Green Mobility

Climate-Tech
(General)

Critical Skill Gaps Identified
Installation, O&M, storage integration, off-
grid system design

Greywater recycling, wastewater
treatment, decentralized sanitation

Building envelope diagnostics, smart
metering, appliance efficiency

Chemical handling, energy density
modeling, safe disposal

EV maintenance, diagnostics, charging

infrastructure deployment

Climate modeling, Al for efficiency, IoT in
energy systems

Current Institutional Gaps

No standardized certification; limited

technician training programs

No vocational track for water recycling;
weak industry-TVET linkage

Training restricted to private sector; no
public vocational options

No domestic academic focus; absence of
industrial apprenticeships

TVET institutions lack

instructors untrained

EV  modules;

No integration of cleantech into computer
science or engineering

Comparative Global Context: How Others Are
Building Green Talent Pipelines

Countries that have successfully scaled cleantech ecosystems have done so in tandem with
workforce development and institutional alignment:
e South Africa established Renewable Energy Training Centres in every province through its
Green Economy Accord, producing over 9,000 certified solar technicians since 2017.

e Germany’s “Energy Transition Vocational Program” ties cleantech startup funding to
mandatory apprenticeship partnerships with vocational schools.

e India developed an online Cleantech Skills Registry to link trained youth with green jobs

across states, reducing information and mobility barriers.

These strategies prioritize inclusivity, formal certification, and industry alignment—areas Egypt
has yet to institutionalize.

210



Why This Matters: A Talent Shortfall That Could
Stall the Transition

The failure to invest in cleantech human capital imposes several critical risks:

e Overreliance on Foreign Contractors: Projects become dependent on imported technical
expertise, undermining local value chains and job creation.

e Capital-Intensity without Job Intensity: Without a trained domestic workforce, cleantech
remains economically exclusionary—benefiting firms, not communities.

e Widening Gender and Regional Gaps: Existing labor market inequalities are deepened as
cleantech jobs remain inaccessible to women and rural youth.

e Lost Green Industrialization Potential: Egypt's aspiration to become a regional cleantech
exporter (e.g., in solar panels or water treatment units) is impossible without a skilled labor
base.

Strategic Recommendations

o Create a National Green Skills and Jobs Framework
e Map cleantech workforce needs across sectors and value chains.
e Integrate cleantech roles into the National Employment Strategy and labor classifications.

9 Modernize TVET and Vocational Curricula

e Partner with private cleantech firms to develop modular, hands-on training in solar PV, water
management, and energy efficiency.

e Certify instructors and create national skill standards linked to market demands.

e Fund Regional Cleantech Training Hubs

e Establish training centers in Upper Egypt, Sinai, and the Delta to address regional
imbalances.

e |ncentivize local hiring through startup grants tied to rural employment.

e Scale Gender-Responsive Green Workforce Programs
e Launch cleantech bootcamyps for women engineers, technicians, and entrepreneurs.
e Provide gender quotas and stipends in public sector energy and water projects.

e Prevent Brain Drain through Career Acceleration Pathways

e Partner with domestic and regional firms to offer internships, fellowships, and guaranteed
employment pipelines to top-performing graduates.

e Co-invest with private sector actors in professional development tracks.
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5. Environmental Impact Measurement and
Climate Resilience Integration in
Egypt’s Cleantech Ecosystem

Introduction and Framing

As Egypt positions itself as a regional leader in cleantech, the credibility and effectiveness of its
transition depend not only on scaling technologies but also on proving their environmental
value and ensuring their resilience in the face of climate risks. Yet, two systemic gaps persist: (1)
the absence of reliable, standardized environmental impact measurement, and (2) the limited
integration of climate vulnerability data and resilience strategies into project design, startup
operations, and investment models.

This omission has significant consequences. Without measurement, claims of “green” impact
are unverifiable. Without resilience integration, projects risk collapsing under the very
environmental pressures they aim to combat—from water stress in Aswan to urban heat
islands in Greater Cairo. In a country that ranks 102nd on the Notre Dame Global Adaptation
Index (ND-GAIN, 2024), this oversight is no longer acceptable.

Roundtable Reflections: Insights from the Ground

Stakeholders across startups, government bodies, investors, and technical partners raised
serious concerns about Egypt’s cleantech blind spots:

e Measurement is superficial or absent. Most solar, water, and waste startups track outputs
(e.g., units sold, panels installed) but lack the capacity to calculate avoided emissions, water
saved, or pollutant reduction. Founders cited a lack of tools, frameworks, and incentives to
invest in Monitoring, Reporting, and Verification (MRV).

e Climate risks are externalized. With few exceptions, startups do not incorporate flood
exposure, temperature projections, or regional water stress into their operational planning. One
stakeholder remarked, “There’'s more talk of impact in pitch decks than in implementation.”

e Policy lacks enforcement. Environmental Law No. 4 of 1994, even after its 2022
amendments, does not mandate environmental KPIs or climate risk assessments for private
cleantech firms unless they are large-scale industrial entities.

e Donor fragmentation. International development actors often impose separate impact
measurement tools, leading to duplicative or inconsistent frameworks. Egyptian entrepreneurs
noted that metrics for a GIZ pilot and a UNDP grant could not be cross-used—creating
inefficiency and fatigue.
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Data and Evidence: Where Egypt Stands

The problem is not just anecdotal. Available data highlights the scale of Egypt's measurement
and resilience integration deficit:

Metric Current Status Source

Projects reporting GHG reductions with MRV 17% of cleantech projects Ministry of Environment

(2023)
Startups tracking lifecycle environmental <10% UNDP Green Enterprise Review,
impact 2023
Inclusion of climate risk mapping in cleantech <5% RCREEE 2024 Regional
project planning Assessment
Egypt’s ND-GAIN Climate Vulnerability Rank 102 /181 ND-GAIN 2024
Share of sustainability-linked investments with ~22% EBRD MENA Cleantech Finance
outcome KPIs Review, 2024

Domestic public entities using climate risk data 1/32 governorates (only MoPEDIC, internal policy audit,
in budget allocation Alexandria) 2023

These figures reveal a system that measures very little, even as it invests heavily in green
growth.

Figure 80. Climate Impact Measurement and Resilience Integration Gaps in Egypt’s Cleantech Sector (2023):
The data shows widespread underutilization of essential climate tools across cleantech stakeholders in Egypt.
Only 17% of projects report GHG reductions using formal MRV systems, and fewer than 10% of startups track
lifecycle environmental impact. Just 5% of projects integrate climate risk mapping in planning, and only 1 out of
32 governorates uses climate risk data in public budgeting. While 22% of sustainability-linked investments
report outcome KPlIs, the overall picture highlights significant gaps in measurement, accountability, and
resilience planning—undermining both environmental performance and climate adaptation.

Climate Impact Measurement and Resilience Integration Gaps
in Egypt’s Cleantech Sector (2023)

120%
100%
80%
60%

40%

0,
17% 22%

20% 0
0% I =
Projects reporting GHG Startups tracking lifecycle Projects including climate  Sustainability-linked

reductions (MRV) environmental impact risk mapping investments with
outcome KPIs

Indicator

I Percentage Target

Source: Ministry of Environment UNDP Green Enterprise Review, 2023 RCREEE 2024 Regional Assessment
ND-GAIN 2024 EBRD MENA Cleantech Finance Review, 2024 MoPEDIC, internal policy audit, 2023
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The data reveals a systemic underutilization of core climate accountability and resilience
practices in Egypt’s cleantech sector.

Across all measured indicators, implementation rates fall drastically short of best-practice
targets:

e Only 17% of projects report greenhouse gas (GHG) reductions using formal Measurement,
Reporting, and Verification (MRV) systems.

e Just 10% of cleantech startups track lifecycle environmental impacts, reflecting a weak link
between innovation and sustainability performance.

e A mere 5% of projects include climate risk mapping in their planning frameworks—despite
Egypt's exposure to extreme heat, water scarcity, and coastal risk.

e While 22% of sustainability-linked investments report outcome key performance indicators
(KPls), this remains far below international norms for impact-linked finance.

Notably, Egypt's subnational integration of climate risk is nearly nonexistent: only 1 out of 32
governorates uses climate vulnerability data in public investment decisions.

Together, these gaps represent a structural blind spot in climate governance—where capital
mobilization and technology deployment are proceeding without adequate safeguards for
environmental accountability or adaptive planning. The shortfalls weaken Egypt’s ability to
meet international reporting obligations, attract green finance, and future-proof its
infrastructure pipeline.

Comparative Case Studies: Global Models of
Impact and Resilience Integration

Several peer countries offer replicable, resource-matched models Egypt can adopt:

Seudn
Korea

Morecco

Kenya

Chile
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1. Kenya: The Climate-Resilient SME Toolkit

e Developed by the Kenya Climate Innovation Center (KCIC), this toolkit helps startups self-
assess their climate risk exposure across five vectors: drought, flooding, heatwaves, market
volatility, and migration.

e Adoption Rate: Over 80% of KCIC-backed startups integrate climate risk into their value
proposition and supply chain planning.

2. Chile: Mandatory Environmental KPIs for
Public-Funded Startups

e Every startup receiving funds from CORFO (Chile's Economic Development Agency) must
annually report avoided emissions, energy saved, or water efficiency gains.

e Non-reporting affects future funding eligibility.

e Data feeds into a public green impact dashboard used by policymakers and investors.

3. South Korea: Smart Impact Jﬁf.*kh
Framework with loT N\

e Government-funded cleantech hubs integrate loT meters to automatically track
performance metrics—GHG reduction, water savings, temperature fluctuations—linked to
urban climate adaptation targets.

e This data is aggregated into Seoul’s Urban Sustainability Index, guiding investment priorities.

4. Morocco: Climate Budget Tagging and
Impact Transparency

e Since 2022, Morocco has used “climate budget tagging” for all cleantech-related public
programs.

e Each funded activity is tagged for climate mitigation or adaptation impact, reported in the
Ministry of Finance’'s annual statement and aligned with SDG targets.
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Strategic Risk: What Happens if Egypt Doesn’t Catch Up

If Egypt fails to institutionalize environmental performance measurement and climate
integration, it faces serious national, economic, and reputational risks:

e Greenwashing accusations: Without verification, EQypt's green investments lose credibility
with international ESG investors and climate-conscious bilateral partners.

e Infrastructure fragility: Projects sited in high-risk areas without adaptation planning (e.g.
Upper Egypt solar farms in water-stressed zones) are vulnerable to failure.

e Investor skepticism: Global green finance is moving toward stricter impact-linked
disbursements. Egypt may become unbankable if it can’t prove results.

e Lost policy learning: Without measurement, EgQypt cannot learn what works, replicate
successful models, or correct course.

e Increased social vulnerability: Failure to plan for heatwaves, drought, and extreme weather
could derail inclusive cleantech access for poor and rural populations—further entrenching
inequality.

Strategic Recommendations: From Blind Spots
to Systemic Reform

1. Mandate Environmental KPIs for All Publicly Funded
or Licensed Cleantech Projects

e GHG reductions, energy saved, water conserved, and pollution avoided should be standard
reporting requirements.
e Tie KPI reporting to project license renewals, green tax benefits, and subsidy eligibility.

2. Develop a National MRV Framework for
SMEs and Startups

e Co-develop a lightweight, tiered MRV toolkit with UNDP, RCREEE, and EgyptERA.
e Provide Excel templates, mobile apps, and case examples that demystify lifecycle analysis
and environmental accounting.

3. Integrate Climate Risk Maps into Startup

Support Infrastructure

e Embed regional climate projections (heat, water stress, flood exposure) into public grant
portals, startup accelerators, and MoPEDIC's digital investment maps.

e Create a Cleantech Climate Risk Index by Governorate to guide capital allocation and
resilience planning.
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4. Introduce a “Green Impact Seal” for Verified Startups

e Establish a three-tier certification system (Bronze, Silver, Gold) based on independently
verified climate mitigation and adaptation performance.
e Use it for procurement preferences, marketing exposure, and fast-track licensing.

5. Link Green Finance Disbursement to Verified Outcomes

e Require sustainability-linked loans, sovereign green bond proceeds, and donor funding to
include built-in KPI milestones, with midterm reviews and public transparency.

6. Build Institutional Capacity for Climate and
Environmental Impact Governance

e Train regulators, startup support agencies, and local government units in impact
assessment, adaptation planning, and MRV audits.
e Mainstream these capacities within MoE, MoPEDIC, MSMEDA, and MoT.

Visual Summary: Environmental Impact Measurement
and Climate Integration in Egypt - Where We Are vs.
Where We Must Go

Dimension Current Practice (2025)  Target Best Practice (2030)

GHG Reporting Voluntary, fragmented Mandatory, standardized (via MRV toolkit)
Climate Risk in Siting Rarely considered Mapped and scored per governorate

Public Fund Tied to Impact Weak linkage KPI-tied disbursement

SME Measurement Capacity Minimal Nationwide toolkit with TA and training
Impact Visibility Not centralized Public dashboard and Cleantech Impact Seal
Policy Integration Disjointed Unified under National Adaptation Plan

6. Commercialization, Market Access, and
Go-To-Market Barriers in Egypt’s Cleantech Sector

Introduction and Framing: From Prototype to Penetration

For Egypt's cleantech sector to deliver systemic value—environmentally, socially, and
economically—startups and technologies must move beyond the pilot phase. However, most
cleantech startups in Egypt struggle to cross the commercialization threshold. While ideation,
prototyping, and even demonstration are now supported through grants, incubators, and
university competitions, the path to market is fragmented, risk-laden, and structurally unfair.
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Commercialization is not merely about sales; it is about access—to customers, distributors,
procurement systems, testing facilities, export channels, and legitimacy. When this ecosystem
fails, cleantech startups become trapped in a loop of technical potential with no adoption
pathway—a phenomenon repeatedly flagged during our February 2025 EnergyTech and
WaterTech roundtable.

This section explores the structural, legal, logistical, and cultural barriers constraining market
access for Egypt's cleantech startups. It triangulates roundtable insights with hard data and
international comparisons, and offers a suite of solutions grounded in evidence and feasibility.

Roundtable Insights: Commercialization Bottlenecks
in the Words of Stakeholders

Key themes emerged across the roundtable discussions:

0 Public Procurement Is Practically Inaccessible

e Government tenders require prior large-scale implementation, ISO certification, and
performance guarantees—»barriers nearly impossible for early-stage cleantech firms.

e A solar firm noted: “We have installations in four governorates, but because we didn't hit the
megawatt scale, we were disqualified from a municipal tender.”

9 Lack of Market Testing Grounds or Regulatory Sandboxes

e Startups cannot test their technologies in real-world public infrastructure without navigating
complex permits and institutional silos. There is no legal or institutional space for experimental
deployments.

e Founders highlighted that “energy startups are penalized for innovating outside of known
pathways.”

e Difficulty Building Distribution Channels and Local Partnerships

e Most cleantech founders are engineers or scientists, not business developers. They lack the
B2B networks to enter industrial markets or municipal procurement chains.

e WaterTech startups in particular struggle to find local distribution partners due to low
margins and limited trust in new technologies.

9 Customer Trust and After-Sales Hesitation

e Consumers—especially institutions—are hesitant to adopt unfamiliar clean technologies
without robust warranties, maintenance systems, or demonstrated ROI.

e Asone investor put it: “They don't want to be the first. And no one wants to be the second
either if the first didn't work out.”

e Export Pathways Are Virtually Nonexistent

e Few cleantech startups in Egypt export, despite regional demand. The cost and complexity
of certification, logistics, and regulatory alignment with African or Gulf markets is prohibitive.
e No dedicated green export promotion scheme exists within GAFI or the Ministry of Trade
and Industry.
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Market Data and Commercialization Realities

Despite a vibrant pipeline of innovation, Egypt's cleantech commercialization data paints a
sobering picture:

Indicator Value / Status Source

Startups receiving public procurement contracts <2% of cleantech startups MSMEDA & EgyptERA, 2024
(2022-2024)

Domestic cleantech products in government ~3% Ministry of Electricity, 2023

energy/water tenders

Share of startups reaching scale (10,000+ customers ~11% Egypt Ventures Portfolio

or multiple governorates) Report, 2023

Share of cleantech SMEs with export operations <5% GAFI Exporters’ Snapshot,

2024

Existence of a cleantech regulatory sandbox None (pilot status under MOoPEDIC internal draft
MoPEDIC) 2025

Venture investors citing “go-to-market barriers” as a 72% Africa Early-Stage Investor

deal-breaker Report

This ecosystem favors established suppliers, foreign products, and large firms—Ileaving startups
without traction or transformation.

Figure 81. Commercialization Challenges Facing Cleantech Startups in Egypt (2023): The chart
highlights major obstacles cleantech startups face in reaching scale. Fewer than 2% have secured
public procurement contracts, and only ~3% of government tenders feature domestic cleantech
solutions—underscoring weak institutional demand. Just 11% of startups have surpassed 10,000
customers, and less than 5% have achieved export activity. Notably, 72% of investors cite go-to-
market (GTM) barriers as a deal-breaker, reflecting limited support for scaling and market entry.

"Commercialization Challenges Facing Cleantech Startups in
Egypt (2023)"

80% 72%

60%

40%

0,
20% 2% 3% 1% 5%
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Startups w/ public Domestic cleantech Startups reaching Startups with export Investors citing GTM
procurement in tenders 10K+ customers ops barriers as deal-
contracts breaker

Measurement of Success rates Vs. Barriers

Source: MSMEDA & EgyptERA, 2024 Ministry of Electricity, 2023 Egypt Ventures Portfolio Report, 2023
GAFI| Exporters’ Snapshot, 2024 MoPEDIC internal draft 2025 Africa Early-Stage Investor Report
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The graph reveals a structural bottleneck in Egypt's cleantech startup ecosystem, where
promising innovations routinely fail to reach scale. Only 2% of cleantech startups have secured
public procurement contracts, and just 3% are included in government tenders that feature
domestic solutions—highlighting weak institutional demand and a fragmented approach to
public sector sourcing. Even in the private market, growth remains limited: only 11% of startups
have reached a user base of over 10,000 customers, and fewer than 5% have successfully
launched export operations. These figures point to a startup ecosystem trapped in early-stage
stagnation, lacking the commercial traction required for scale-up or cross-border
competitiveness.

Most strikingly, 72% of investors cited go-to-market (GTM) barriers as a primary reason for not
funding cleantech ventures. These barriers include lack of distribution channels, poor
integration into industrial value chains, and the absence of tailored commercialization support
mechanismes. In effect, Egypt’s cleantech pipeline is not suffering from an innovation deficit—
but from a market access deficit. The data underscores the urgent need for reforms that foster
demand-side activation: public procurement reform, market-matching programs, localized
manufacturing incentives, and export-readiness platforms. Without structural interventions,
Egypt risks losing high-potential startups to attrition—undermining the economic and climate
value of its innovation investments.
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Global Comparators: How Other Countries
Unlocked Market Access

Several countries have implemented targeted commercialization support mechanisms that
Egypt can adapt:

India

Morecco

South Africa

/N
®
\ 4

e Allows startups to sell directly to government without prior tender history, using innovation
pilot exemptions.

e |Impact: Over 400 cleantech startups gained contracts in energy, sanitation, and rural
electrification between 2020-2023.

e Provides cleantech SMEs with certification subsidies, regional market access support, and
participation in Africa-focused green expos.
e Export rate among green SMEs increased from 7% to 21% (2019-2023).
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3. South Africa: Green Tech >
Regulatory Sandbox

e Early-stage technologies can pilot in state-owned utilities and smart city projects without full
regulatory compliance.

e Linked to quarterly review and scale pathways through the Department of Science and
Innovation.

4. Chile: Market-Access Linked Green Finance

e Public green finance is tied to commmercial adoption KPIs (e.g., customer retention, regional
rollout).

e Startups accessing public cleantech funds must demonstrate go-to-market feasibility as a
precondition.

Why This Matters: Commercialization is the Litmus
Test of Ecosystem Maturity

Without go-to-market mechanisms, cleantech ecosystems become top-heavy: rich in R&D,
awards, and incubators—but poor in deployment, scale, and market transformation. The

consegquences are systemic:

e Stalled impact: Environmental benefits (GHG reduction, water savings) never materialize if
technologies don't reach users.

e Investment drop-off: Investors avoid companies with no commercial roadmap or
institutional adoption potential.

e Innovation fatigue: Founders burn out, pivot, or leave cleantech altogether after years of
unadopted deployment.

e Dependence on imports: Public and private sector actors continue sourcing foreign
solutions—even when local innovations exist.

In short, Egypt's cleantech sector cannot survive on pilots and pitch decks alone. Market access
is not a privilege; it is an ecosystem obligation.
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Market Access Barriers Across Cleantech Sub-Sectors

Subsector Barrier Description

Solar Energy Rigid procurement thresholds MW-scale requirements exclude startups from municipal
or utility tenders

WaterTech Fragmented buyer landscape No centralized channel for municipalities or agriculture
clients
Battery Storage Absence of standards and Startups cannot certify or test products domestically
testing labs
Green Mobility Infrastructure bottlenecks EV startups can’t deploy without charging station licenses

or urban zoning

Energy Efficiency Informal building sector No legal enforcement of audits or retrofitting; clients are
hard to identify

ClimateTech Data access and integration Public institutions unwilling to share usage data for
(1oT/Al) limitations modeling and Al solutions

Strategic Recommendations: Unblocking the Market
for Cleantech Scale-Up

1. Create a National Cleantech Commercialization
Acceleration Fund

e Provide conditional grants and milestone-linked equity to startups demonstrating
commercial readiness.
e Tie funding to market traction, user feedback, and deployment across multiple governorates.

2. Reform Public Procurement Law to Include
Innovation Exemptions

e Amend Law No.182/2018 to allow pilot-stage cleantech products to qualify under an
“innovation corridor.”
e Offer pilot contracts with smaller budgets and staged performance reviews.

3. Establish a Cleantech Regulatory Sandbox
under MoPEDIC and EgyptERA

e Allow startups to test solar, water, mobility, and circular tech innovations in real-world
settings without full compliance burdens.
e Partner with city governments and smart city zones for testbed designation.
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4. Launch a Cleantech Distribution and Export
Support Program

e Work with GAFI and EXPA to subsidize certification (e.g., ISO 50001, CE marking), logistics,

and regional export documentation.
e Provide matchmaking with Gulf and African municipalities seeking water, sanitation, and

solar solutions.

5. Integrate Go-to-Market Training into
Incubators and Grants

e Require business development and sales channel planning as conditions of incubator

graduation.
e Offer direct technical assistance on B2B strategy, public sector sales, and user testing design.

6. Mandate Cleantech Visibility in Public Infrastructure

e Install cleantech products in all new public schools, clinics, and administrative buildings as
live demos.

e Use these installations as proof-of-concept platforms for domestic commmercialization and
investor due diligence.

7. Gender, Inclusion, and Equity in Egypt’s
Cleantech Ecosystem

Introduction and Framing

Cleantech transitions are not automatically equitable. Without intentional design, they often
replicate—and in some cases deepen—existing structural inequalities across gender,
geography, and socioeconomic status. In Egypt, this dynamic is acutely visible: while cleantech
innovation is expanding, access to its economic, environmental, and social benefits remains
unevenly distributed.

Cleantech has the potential to be a vector for inclusion: green jobs, decentralized energy, and
water-saving technologies can empower marginalized communities, reduce energy poverty,
and improve livelihoods. Yet as roundtable participants emphasized, women, rural residents,
and youth from low-income backgrounds remain underrepresented in cleantech
entrepreneurship, workforce pipelines, and decision-making spaces.

This section evaluates Egypt’s cleantech ecosystem through an equity lens—drawing on

gender-disaggregated labor data, entrepreneurship evidence, and international comparisons—
to diagnose the barriers to inclusion and outline practical pathways for reform.
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Insights from the Ground: Roundtable
Evidence on Exclusion

Stakeholders offered concrete, lived experiences of exclusion from Egypt's cleantech transition:

0 Women Founders Face Doubly Disabling Ecosystems

e \WWomen-led cleantech startups struggle to secure funding, access distribution networks, or
gain legitimacy in technical sectors.

e Several founders noted that investors often question the technical credibility of women
engineers more than men.

e A participant shared: “I've been asked if my husband handles the technical side. | have a
master’s in environmental engineering.”

e Gendered Community Outreach Barriers

e Water and energy startups deploying rural awareness campaigns found that male
community leaders often refused entry to female outreach agents.

e In many areas, cleantech products are marketed through male-dominated agricultural or
municipal networks, sidelining women entirely.

e Access Gaps for Rural and Informal Sector Workers
e Youth in Upper Egypt and the Delta lack access to technical training programs or subsidized

cleantech solutions.
e Cleantech products are designed for formal housing or registered businesses, excluding the
informal dwellings and micro-enterprises where millions of Egyptians reside and work.

e Lack of Inclusive Product and Policy Design

e Most cleantech solutions are not designed with the specific needs of women, elderly
persons, or people with disabilities in mind.

e Public subsidy schemes, when available, are rarely disaggregated by gender or geography.

The Data: Gender and Inclusion Gaps in
Cleantech Participation

National statistics and regional assessments confirm a deeply exclusionary ecosystem:

Indicator Current Status  Source

Women-led cleantech startups (estimated) <8% UN Women Egypt, 2024

Female participation in renewable energy workforce 15% IRENA, 2024

Female labor force participation (general) 14.5% CAPMAS, Q4 2024

Share of green TVET trainees who are women ~12% World Bank Skills for Green Jobs

Report, 2023

Share of public clean energy programs with gender- 0% MoPEDIC Program Evaluation, 2024
disaggregated KPls

Rural access to decentralized solar or water reuse tech  <10% EgyptERA, 2023
households
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The gap is not just gendered—it is also geographic and economic. Egypt’s cleantech landscape
risks being urban-centric, male-dominated, and structurally exclusive unless reforms are made.

Figure 82. Gender Inclusion and Access Gaps in Egypt’s Cleantech Ecosystem (2024):The chart illustrates
widespread underrepresentation of women and rural commmunities across Egypt's cleantech ecosystem.
Despite women comprising 14.5% of the general labor force, they account for only ~15% of the renewable

energy workforce and <8% of cleantech startup founders. Similarly, just 12% of green TVET trainees are
women, and no national clean energy programs include gender-disaggregated KPIs. Rural households are
also underserved, with fewer than 10% accessing decentralized solar or water reuse technologies. In all
categories, women represent no more than 15%, emphasizing an urgent need for gender parity policies.

Gender Inclusion and Access Gaps in Egypt’s Cleantech Ecosystem
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Source: UN Women Egypt, 2024 IRENA, 2024 CAPMAS, Q4 2024 World Bank Skills for Green Jobs
Report, 2023 MoPEDIC Program Evaluation, 2024 EgyptERA, 2023

The graph paints a stark picture of systemic gender exclusion within Egypt’s cleantech
transition. Women represent only 8% of cleantech startup founders and just 15% of the
renewable energy workforce—figures that closely mirror their general labor force participation
rate (14.5%) but fall far below equity targets seen globally.

Despite comprising half of Egypt’s population, women are systematically underrepresented in
technical education pathways (only 12% of green TVET participants), with almost no access to
policy frameworks that require gender-disaggregated performance tracking: 0% of national
clean energy programs currently include KPIs on gender inclusion.

The chart also highlights geographic disparities: in rural areas—where decentralized energy
access is most needed—fewer than 10% of women have access to clean energy solutions such
as off-grid solar or greywater reuse. This reflects both infrastructural gaps and deep-rooted
social and economic inequalities.
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These findings confirm that women in Egypt’s cleantech ecosystem face compounded
exclusion—not only in capital access and employment, but also in program design, skills
development, and energy equity. Without specific policy interventions—such as gender-lens
investment criteria, TVET recruitment quotas, and rural inclusion targets—Egypt risks
replicating its existing economic inequalities within its green transition.

Comparative Insights: How Other Countries
Center Equity in Cleantech

Cleantech inclusion is not a natural outcome—it is engineered through intentional policy:

e Rwanda established women-led solar cooperatives, linked to community credit lines and
public procurement preferences.

e India’s Solar Sahelis program trained over 10,000 rural women as solar entrepreneurs and
installers—providing income, visibility, and energy access.

e Colombia’s green employment strategy includes gender quotas and care subsidies for
women in construction, solar installation, and electric transport.

e Kenya's Pay-As-You-Go water technologies target informal settlements with mobile-based
pricing and inclusive design (e.g. child- and elderly-friendly interfaces).

These models illustrate that inclusive cleantech ecosystems are built by design, not default.

Why This Matters: Equity Is a Strategic and
Economic Imperative

Inclusion is not only a moral obligation—it is a strategic necessity for cleantech viability:

e Untapped labor: Egypt’s labor force participation rate among women (14.5%) is one of the
lowest in MENA. Cleantech can create new, dignified green jobs in underserved areas—if
access is broadened.

e Missed markets: Women and rural households are primary users of water, energy, and
sanitation—but are rarely consulted in product design.

e Poor uptake: Technologies that don't reflect user realities go unused, underperform, or are
abandoned—reducing environmental return on investment.

e Global credibility: Egypt’'s green credentials depend on alignment with SDG 5 (Gender
Equality), SDG 10 (Reduced Inequalities), and just transition principles.

Strategic Recommendations:
Building an Inclusive Cleantech Transition

1. Mainstream Gender and Inclusion into Cleantech
Strategy and Program Design

e Require all publicly funded cleantech initiatives to include gender-disaggregated KPlIs,
inclusive targeting, and community engagement frameworks.
e Apply “Leave No One Behind” principles to clean energy and water access planning.
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2. Launch Women-Led Cleantech Cooperatives in
Rural and Informal Areas

e Provide startup capital, training, and marketing support for cooperatives of women
entrepreneurs distributing and maintaining solar, biogas, and water filtration systems.

3. Build Gender-Sensitive Green Skills Pipelines

e Fund TVET and university-level green tech training programs with women-first admissions,
childcare support, and stipends.

e Integrate gender modules into cleantech training curricula (e.g. inclusive design, community
engagement).

4. Mandate Inclusive Design for Publicly
Supported Cleantech Products

e Ensure cleantech solutions meet universal design standards, including usability by the
elderly, disabled, and non-literate users.
e Require inclusive testing protocols before market deployment.

5. Integrate Inclusion Metrics into Procurement
and Investment Criteria

e Offer public procurement points and green investment preferences for startups that
demonstrate inclusive hiring, targeting, or design.

e Include inclusion KPIs in green bond frameworks, sustainability-linked loans, and donor
RFPs.

6. Amplify Women’s and Marginalized

Voices in Governance

e Establish a Cleantech Gender and Inclusion Advisory Panel within MoPEDIC to guide
inclusive strategy and monitor progress.

e Ensure female and rural representation in policymaking, project evaluation, and technology
deployment consultations.
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8. Private Sector Leadership and Strategic Vision -
A Deep Dive with Elsewedy Electric

e Introduction (2 paragraphs): Explains the rationale for spotlighting Elsewedy. Mentions
her role and the company’s strategic significance.

“As Egypt moves from policy intent to implementation in its cleantech transition, the role of the
private sector becomes increasingly indispensable—not just as a financier, but as a driver of
innovation, localization, and inclusive economic transformation. Few actors illustrate this
potential more clearly than Elsewedy Electric, a regional industrial powerhouse headquartered
in Egypt with operations across Africa and the Gulf. In this exclusive interview, Manal Hassan,
Group Chief Sustainability Officer, offers an in-depth perspective on how the company is
aligning core manufacturing, energy, and infrastructure businesses with Egypt’'s National
Climate Change Strategy 2050 and broader sustainable development goals. Her reflections
span hydrogen and EV infrastructure, smart industrial zones, workforce development, blended
finance, and regulatory bottlenecks—painting a holistic picture of what an integrated private-
sector cleantech agenda can look like in practice.

This case study provides a critical bridge between macro-level ecosystem diagnostics and on-
the-ground business implementation. It highlights the enabling role of public-private
partnerships, the persistent challenges of local supply chain development, and the policy levers
needed to unlock capital and accelerate scale. Importantly, Elsewedy Electric’'s model shows
how industrial actors can embed sustainability not as a parallel CSR activity, but as a core
strategic and operational principle. This interview anchors the broader findings of Section V in
a tangible example of sectoral leadership, and offers direct insight into what Egypt must do to
become not only a cleantech adopter—but a cleantech exporter.”

e Thematic Clusters:

o Driving Green Industrialization: Local Manufacturing, EVs, and Hydrogen
o Blended Finance and Export-Led Growth: A Scalable Model

o Institutional Barriers and Policy Reform: What the Private Sector Needs
o Workforce Development and Inclusive Talent Pipelines

o Gender Inclusion and Sustainable Leadership

e Strategic Insights from Elsewedy Electric’s Sustainability Chief: What Egypt Must Fix to
Unleash Private Cleantech Investment

1. De-Risking Green Infrastructure Projects

“Egypt must offer bankable blended finance instruments—especially for hydrogen, EV
infrastructure, and energy storage. Right now, the pipeline exists, but the capital stack doesn't.”
2. Aligning Industrial Incentives with Climate Goals

“Incentives for green manufacturing must be sector-specific and outcome-based. If I'm
decarbonizing a factory or localizing EV components, | need access to green industrial zones
and utility rebates that make that investment viable.”

3. Accelerating Regulatory Streamlining

“We are still dealing with fragmented mandates—one agency for permits, another for land,
another for licensing. Time delays erode our competitiveness. EQypt must establish a unified
sustainability desk with private sector liaisons.”

4. Building a Gender-Inclusive Green Workforce

“Elsewedy’s technical schools are producing thousands of students, but national training
programs must do more to attract and retain women—especially in fieldwork, maintenance,
and leadership. Inclusion cannot be an afterthought.”
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Manal Hassan — Group Chief

Sustainability Officer,
Elsewedy Electric

This Interview presents insights from Manal Hassan, Group Chief Sustainability Officer at
Elsewedy Electric, covering Egypt’s evolving sustainability landscape and the company's
strategic approach to clean technology development. The discussion encompasses industrial
transformation, green manufacturing, financing mechanisms, workforce development, and
Egypt's potential as a regional cleantech hub.

Egypt’s Sustainability Transformation

Egypt's sustainability and cleantech sector has experienced significant evolution, primarily
driven by national climate objectives outlined in the Climate Change Strategy 2050 and
mounting global environmental pressures. This transformation is particularly evident in
renewable energy adoption, decarbonization initiatives, and the emerging green hydrogen
sector. Elsewedy’s involvement in developing a green hydrogen facility in the Suez Canal Zone
exemplifies Egypt's ambition to establish leadership in sustainable energy solutions.

The industrial sector has witnessed a notable shift from traditional infrastructure models
toward sustainability-focused business approaches. The “Sokhna 360" project—Egypt’s first
integrated sustainable industrial city—demonstrates how smart infrastructure and renewable
energy integration are revolutionizing conventional industrial practices through strategic
partnerships and innovation.

Operational Sustainability Integration

Elsewedy Electric has embedded sustainability principles throughout its operations, spanning
from cable manufacturing to comprehensive energy solutions. In manufacturing processes,
the company prioritizes energy and resource efficiency, achieving substantial reductions in
both energy and water intensity across facilities. Cable production lines now incorporate
recycled materials and advanced technologies to minimize environmental impact.

For turnkey energy solutions, the focus centers on renewable energy integration and
sustainable infrastructure development. The Sokhna 360 project represents the company’s
comprehensive approach to creating intelligent, environmentally-friendly industrial cities. All
operations align with global standards and frameworks, ensuring sustainability drives both
innovation and long-term value creation.

Key sustainability milestones include the Sokhna 360 sustainable industrial city development,
the green hydrogen facility in the Suez Canal Zone, significant operational resource efficiency
improvements, and expanded renewable energy utilization through solar PV systems powering
company facilities.
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Green Manufacturing and Supply Chain Localization

Elsewedy is actively advancing green industrialization through clean technology
manufacturing localization across multiple sectors. The company produces solar components
and transformers specifically designed for renewable energy projects, ensuring efficiency and
local market adaptability. Electric vehicle infrastructure development includes manufacturing
charging stations and integrating them into large-scale developments like Sokhna 360,
creating comprehensive clean energy and transportation ecosystems.

Building local cleantech supply chains presents several challenges, including limited raw
material availability, requirements for advanced manufacturing technologies, and skilled labor
shortages in specialized fields. Regulatory obstacles and high initial costs for developing local
production facilities can impede progress. Despite these barriers, strategic partnerships,
training investments, and policy advocacy have helped address gaps and strengthen local
capabilities.

Financing Strategies and Investment Approaches

Elsewedy Electric employs diversified financing strategies for sustainable infrastructure
projects, combining public funding, private investment, and internal capital to mitigate risks
and drive growth. A notable example is the recent €41.9 million financing package for Greece's
first large-scale Battery Energy Storage System (BESS) project—a 50 MW/100 MWh facility in
Central Greece. This funding includes state-aid grants, EU Recovery and Resilience Fund loans,
National Bank of Greece financing, and Elsewedy equity contributions.

Green bonds and blended finance are particularly effective mechanisms for unlocking capital
and attracting private investors while balancing risk. Export credit shows promise but remains
underutilized in Egypt's cleantech sector. Expanding these financing mechanisms could
accelerate clean infrastructure funding and help scale local manufacturing and renewable
energy initiatives.

Public-Private Partnership Impact

Public-private partnerships have proven crucial for Elsewedy's large-scale projects, providing
funding access, regulatory support, and shared expertise. Government collaborations help de-
risk investments, streamline approvals, and align projects with national sustainability
objectives. This partnership model has enabled successful development of renewable energy
facilities, green hydrogen projects, and integrated industrial cities.

To further enable private-sector cleantech leadership, the government should enhance
regulatory clarity and consistency to reduce investment risks, expand green public
procurement policies to create steady demand, implement co-financing mechanisms and
incentives to lower upfront costs, and strengthen public-private collaboration platforms to
align priorities and scale clean technology deployment.
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Workforce Development and Skills Building

Elsewedy invests significantly in workforce development through the El Sewedy Technical
Academy (STA) and El Sewedy University of Technology (SUT). The Technical Academy provides
hands-on training for young technicians and engineers, focusing on practical skills in electrical
engineering, manufacturing, and renewable energy technologies. The University of Technology
offers accredited higher education programs tailored to industry needs, fostering innovation
and advanced expertise while emphasizing youth and women empowerment.

Hands-on technical training programs have proven most impactful in preparing youth for real-
world cleantech roles. University-industry collaboration helps bridge skills gaps through
tailored curricula. However, gaps remain in advanced digital skills, specialized renewable
energy expertise, and broader access for women and underrepresented groups.

Gender Inclusion and Diversity Initiatives

Elsewedy Electric demonstrates strong commitment to advancing gender inclusion within
Egypt's energy and cleantech sectors. This commitment manifests through leadership efforts
to improve workforce gender balance, including increasing women's representation in
technical and executive roles. Educational investments through the Technical Academy and
University of Technology provide specialized training opportunities that empower women to
pursue engineering and renewable energy careers.

The company fosters inclusive workplace culture through mentorship programs, leadership
development initiatives, and strict zero-tolerance discrimination policies. Large industrial
players can lead by setting clear diversity targets, investing in training and mentorship
programs for underrepresented groups, fostering inclusive workplace cultures, embedding
gender and social inclusion into sustainability strategies, and partnering with governments
and communities to support education and skills development.

Regulatory Environment and Policy Challenges

From a private sector perspective, cleantech manufacturers and infrastructure developers in
Egypt face several regulatory challenges that impact project timelines and investment
confidence. Complex permitting and approval processes can cause delays, while evolving
regulatory frameworks for emerging technologies like green hydrogen and energy storage
create investor uncertainty. Infrastructure constraints, particularly grid capacity limitations,
present challenges for large-scale renewable project integration.

Specific reforms that could accelerate development include streamlining licensing and
permitting processes, adjusting tariffs to better reflect renewable energy costs and benefits,
and implementing clear, supportive local content mandates that boost domestic
manufacturing while ensuring quality and competitiveness.
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Regional Competitiveness and Export Potential

Egypt's greatest strengths as a regional cleantech hub include strategic location, well-
developed infrastructure, strong government commitment to renewable energy and
sustainability goals, established industrial capabilities, and growing skilled workforce
supported by institutions like the Sewedy Technical Academy. Proactive policies and regional
trade agreements facilitate export opportunities across Africa and the Gulf.

Current challenges include the need for continued regulatory clarity improvements,
streamlined processes, further investment in advanced manufacturing technologies, enhanced
access to affordable financing, and expanded specialized skills development.

To boost competitiveness against peers like Turkey, Morocco, and the UAE, industrial policies
should focus on targeted green manufacturing incentives, strengthening local supply chains,
encouraging technology transfer, promoting workforce development in advanced and digital
skills, enhancing regulatory transparency, and fostering innovation and export readiness.

Strategic Vision for 2030 and Beyond

Looking toward 2030 and beyond, Elsewedy's strategic priorities include expanding renewable
energy solutions, advancing green hydrogen projects, driving digital transformation across
operations, deepening investment in localizing clean technology manufacturing,
strengthening regional supply chains, emphasizing workforce development with diversity and
inclusion focus, and continuing to foster public-private partnerships and innovation.

Critical technologies for future growth and regional impact include green hydrogen
development through the partnership with ReNew Power for a facility in the Suez Canal
Economic Zone aimed at producing 220,000 tons annually, and electric vehicle infrastructure
advancement through Elsewedy's subsidiary Plug, which leads EV charging infrastructure
development in Egypt with advanced charging solutions.

The interview reveals Elsewedy Electric's comprehensive approach to sustainability leadership
in Egypt and the broader MENA region, highlighting both significant opportunities and
ongoing challenges in the cleantech sector. The insights demonstrate the critical importance
of integrated strategies encompassing technology development, workforce preparation, policy
alignment, and strategic partnerships in driving Egypt's sustainable energy transition.
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What Egypt Must Fix to Unleash Private
Cleantech Investment

Insights from Manal Hassan, Chief Sustainability Officer,
Elsewedy Electric

De-Risking Green Infrastructure

A 4

- - “Egypt must offer bankable blended finance instruments—

A N especially for hydrogen, EV infrastructure, and energy storage.
- Right now, the pipeline exists, but the capital stack doesn’t.”

— Manal Hassan

Aligning Industrial Incentives

To foster more resilient cleantech manufacturing, Egypt should
consider incentive schemes such as tax exemptions and export
credits targeting MSMEs.

Accelerating Regulatory Streamlining

As the energy transition evolves, consistent regulations will play
a key role by avoiding information asymmetries—ensuring
credible and trusted data.

“ Building a Gender-Inclusive Workforce
Building Egypt’s cleantech industry means engaging the skills
x and perspectives of female engineers, scientists, educators, and
entrepreneurs at every level.
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National Policy and Action
Agenda for a Just,

Scalable, and Investable
Cleantech Transition in Egypt




Section VI outlines Egypt’s strategic blueprint for a just, investable green transformation
through a unified reform agenda built on five pillars: legal reform, financial mobilization,
human capital, infrastructure access, and environmental equity. It introduces a National
Cleantech Dashboard and Strategic Intelligence Unit to enhance coordination and
accountability. The agenda includes legislative updates, inclusion metrics, and performance-
based incentives. Emphasizing political timing, it urges leveraging global finance and climate
momentum. A dedicated chapter centers justice—highlighting gender, regional, and youth
inclusion as economic drivers. The section closes with a call for coordinated execution to
position Egypt as a cleantech leader by 2035.

236



entlagulai

1. The Metrics We Use Shape the Transitions We Get

Measurement is not neutral. The indicators chosen to assess a cleantech transition, what they
track, what they omit, and what they assume, shape how success is defined, which reforms are
prioritized, and who benefits. This is not a theoretical concern; it is a practical and political one.
In Egypt, where the energy sector is entangled with national industrial policy, public
employment, international finance, and infrastructure sovereignty, the metrics used to
evaluate the clean energy transition must reflect systemic complexity, not just technical
outcomes.

Globally, climate and energy performance are often benchmarked through a narrow set of
standardized indicators: levelized cost of electricity (LCOE), carbon abatement per gigawatt,
renewable energy penetration rates, ESG-aligned investment flows, and national innovation
indexes. While useful for cross-country comparisons, these metrics often fail to account for the
institutional constraints, legal systems, social conditions, and economic geographies within
which clean energy systems are built. For example, a country's renewable share of electricity
generation may appear low, even if it is deploying significant solar and wind capacity, if
transmission systems are not yet upgraded to absorb variable loads. Similarly, ESG scoring
frameworks may penalize a nation for fossil fuel subsidies, while failing to acknowledge the
redistributive function of those subsidies in rural economies with limited social protection.

In Egypt's case, this misalignment is not abstract. It has tangible consequences for how
investment is prioritized, how public-private partnerships are structured, and how innovation is
recognized or dismissed. For instance, grid-connected solar and wind installations often receive
more visibility and valuation in international reports than distributed solar, energy efficiency
retrofits, or hybrid desalination systems, despite these solutions being more adaptable to
Egypt's geographies and municipal governance structures. Worse, reliance on global metrics
can unintentionally devalue successful public reforms or local innovations that do not conform
to dominant logics of market liberalization or technological novelty.

This report adopts a different premise: metrics should emerge from the lived conditions of
transition. That means rooting indicators in Egypt’s legal and policy frameworks, energy
governance institutions, and implementation challenges, not simply retrofitting global KPIs
onto national processes. It also means recognizing that cleantech transitions are not only about
carbon, but about capabilities, institutions, employment, land use, and regulatory
interoperability. In short: measurement must capture the full terrain of transition, not just its
outputs.

As Section VI pivots toward a national policy and action agenda, this opening chapter argues
for a recalibrated measurement architecture, one that balances international comparability
with domestic strategic relevance. This is not a hypothetical exercise. During consultations with
the Ministry of Electricity and Renewable Energy, it became clear that certain global
performance indicators, however technically sound, fail to capture the structural realities,
institutional mandates, and policy timelines that define Egypt’s energy transition. Their
feedback underscores the need to ensure that our metrics reflect Egypt's own operational
logic, not just externally imposed benchmarks. The goal is not to abandon global frameworks
but to situate them within Egypt's own developmental, environmental, and economic
priorities. Measurement, in this view, is a form of governance. What we choose to count
determines what we choose to change.

237



entlagulai

2. Beyond the Metrics - Why Global Indicators Fail to
Capture Egypt’'s Clean Energy Reality

Despite Egypt's bold public commitments to accelerate its clean energy transition, most
notably the target to reach 42% renewable electricity by 2030 and 65% by 2040, commonly
used global indicators such as LCOE (Levelized Cost of Energy), ESG scoring, or renewable
energy share often obscure more than they reveal (IDSC, 2025; Ember, 2025; Ministry of
Planning, 2025). These metrics typically rely on assumptions of liberalized, competitive markets,
robust grid integration, and investor-friendly regulatory frameworks. In contrast, Egypt’'s clean
energy trajectory is rooted in state-led investment, planned infrastructure expansion, and
regionally anchored development strategies. Without situating indicators within Egypt's
institutional and economic context, they risk providing a misleading picture of both challenges
and progress.

2.1. The LCOE Trap: Misjudging Costs in Public Utility Models

While Egypt's flagship solar and wind projects, such as the Benban Solar Park in Aswan and the
Gabal El-Zeit Wind Farm on the Red Sea coast, achieve some of the lowest Levelized Costs of
Electricity (LCOESs) in Africa, with solar bids falling below $0.03/kWh, this metric paints a
misleading picture of actual system costs and institutional effort (Ember, 2025; Ministry of
Electricity, 2025). LCOE is calculated using standardized assumptions about financing, land
acquisition, permitting, construction timelines, and capacity factors, which do not reflect the
real policy and institutional environment in countries like Egypt. In practice, these low prices
are made possible by a combination of sovereign guarantees, concessional finance from
multilateral banks, and Feed-in Tariff agreements that shift risk from investors to the state. For
instance, the Benban project was delivered with critical support from the IFC, EBRD, and
Egypt's New and Renewable Energy Authority (NREA), along with 30-year land use rights and
grid connection assurances through the Egypt Electricity Transmission Company (EETC),
factors entirely external to a traditional LCOE calculation.

Moreover, the LCOE figure ignores the broader system-level integration costs, which are
particularly acute in Egypt's case. Egypt’s electricity grid, historically designed around large-
scale fossil generation and concentrated near industrial centers, lacks the spatial flexibility and
dispatch management protocols to efficiently absorb the rising share of intermittent
renewable power. Projects like Benban may generate low-cost electricity, but curtailment rates
during peak production hours remain significant, due to bottlenecks in transmission
infrastructure and the absence of demand-responsive pricing mechanisms (IDSC, 2025). To
address these systemic constraints, the Ministry of Electricity has launched a multi-phase grid
modernization and energy storage program, with targets to deploy 3,350 MW of battery
storage by 2026 and an additional 2,400 MW of pumped hydro storage by 2029 (Ministry of
Electricity, 2025). These investments, critical to ensuring actual decarbonization, rather than
nominal capacity additions, represent billions of EGP in hidden transition costs that are not
captured by LCOE benchmarks.
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Figure 83. Comparative Costs of Clean Energy Deployment in Egypt: Nominal LCOE vs. Real System Costs
(2024-2025). This figure contrasts nominal Levelized Cost of Electricity (LCOE) for major solar and wind
projects with estimated real system costs, accounting for transmission, storage integration, sovereign
guarantees, and curtailment impacts. The data highlights the substantial gap between internationally
reported efficiency and Egypt's actual cost structure shaped by public finance and infrastructure bottlenecks.

Installed Renewable Capacity vs. Effective Electricity and Wind Delivery by Region in Egypt
(2023-2024)
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Gabal E}Zeit Wind Farm Yes Partial

West Sohag 1GW Solar Complex Yes Yes

Fayoum Distributed PV Projects No No

Red Sea Wind Corridor Projects Yes Yes

Sources: Ember (2025), IDSC (2025), Ministry of Electricity (2025), IFC Project Financing
Disclosures (2024), EBRD Reports on Egypt (2024)

These figures reveal a critical distortion in how Egypt’s clean energy investments are evaluated
by international observers. While headline LCOE values—such as Benban's $0.027/kWh—
suggest global cost competitiveness, the real system costs tell a different story. Once sovereign
guarantees, transmission upgrades, and curtailment rates are factored in, the actual cost to the
state and to the energy system rises by 40-70%. For example, Gabal El-Zeit's real system cost is
approximately $0.045/kWh, a 45% increase over its nominal LCOE. This gap illustrates that
LCOE, while useful for comparative modeling, conceals the layered architecture of Egypt's
energy planning—an architecture dependent on concessional finance, government-backed
offtake agreements, and a public sector deeply involved in absorbing market risk. Without
capturing these factors, global LCOE benchmarking risks undervaluing both the investment
effort and the institutional sophistication behind Egypt’s clean energy buildout.
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Moreover, the projects with the lowest real system costs—such as distributed PV installations in
Fayoum—are those least represented in international reporting and least favored by global
investors. This reflects an embedded bias in measurement that prioritizes large-scale, capital-
intensive projects over modular, regionally adaptive ones. Despite lower curtailment rates and
limited transmission burden, these distributed systems often lack sovereign guarantees and
rely on less formalized procurement structures, making them invisible in global cost-efficiency
comparisons. Yet from a resilience and equity standpoint, they represent a more sustainable
and context-aligned pathway. The persistent undervaluation of such solutions underscores the
urgency of recalibrating how clean energy success is defined—moving from a narrow fixation
on price per kilowatt-hour to a more holistic view that incorporates systemic integration,
financial architecture, and regional fit.

Furthermore, the LCOE metric assumes stable macroeconomic conditions and uniform capital
cost structures, both of which are fragile in the Egyptian context. Projects in Aswan face longer
supply chains, higher insurance premiums, and elevated currency hedging risks, especially in
light of periodic exchange rate adjustments. These factors inflate realized costs and risk
premiums, distorting the apparent efficiency of low-LCOE projects. And because electricity
pricing in Egypt is still partially regulated under Law 87/2015, which empowers the government
to set tariff ceilings, developers cannot always pass these risks onto consumers, further
complicating project viability. In short, while Egypt’'s headline LCOE values offer a useful
reference point, they fail to capture the complex financial architecture, institutional scaffolding,
and infrastructural upgrades required to deliver and integrate renewable electricity at scale.
Treating LCOE as a standalone metric therefore underestimates both the difficulty and
achievement of Egypt's energy transition.

2.2. ESG and Green Investment Ratings: Incompatible
with State-Led Finance

Environmental, Social, and Governance (ESG) metrics, now widely used by institutional
investors to assess the sustainability and risk profile of national and corporate projects, are
frequently calibrated to reward liberalized, competitive, and capital market-driven investment
models. In practice, this design inherently penalizes countries like Egypt, where the state plays
an expansive role as strategic coordinator, risk absorber, and primary infrastructure financier.
The overreliance on metrics such as ESG scores from agencies like MSCI, Sustainalytics, or
Refinitiv leads to a structural mismatch between how Egypt organizes its clean energy
investment architecture and how international actors perceive its bankability (IDSC, 2025;
UNCTAD, 2024).

Egypt's clean energy projects, including solar, wind, green hydrogen, and transmission
upgrades, are rarely financed through standard green bond issuance or venture-led asset
structures. Instead, they are delivered via public-private frameworks, often anchored by
sovereign guarantees, long-term offtake agreements, and policy-driven tariff schemes
negotiated under Law 87/2015. The Ministry of Electricity and Renewable Energy (MOERE), in
close coordination with the Supreme Energy Council, retains central authority over project
planning, site allocation, and partnership structuring, ensuring alignment with national
development goals and grid-readiness constraints. As of FY2024/25, the Egyptian government
earmarks EGP 99.9 billion in public investment across 48 clean energy and infrastructure
projects, spanning solar parks, smart grids, desalination, and low-emission transport corridors
(Ministry of Planning, 2025).
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This level of public sector orchestration is misread by many ESG models as a form of “market
distortion” or “investor crowd-out,” when in reality it reflects a stability-enhancing model
common in large-scale infrastructure ecosystems across the Global South. For example,
Egypt's partnership with Norway's Scatec for the 1 GW West Sohag solar complex, finalized in
June 2025, involves multilateral concessional loans, currency hedging via public banks, and
environmental permitting backed by NREA (Reuters, 2025). None of these essential enabling
mechanisms are weighted positively in ESG scoring frameworks, which typically prioritize
direct private equity stakes, carbon disclosures, and board-level governance independence,
features often absent in blended finance public-sector anchored deals.

To illustrate the structural divergence, the table below compares key ESG scoring criteria with
the actual instruments and institutional logic that define Egypt's cleantech investment model.

Figure X. Structural Divergence between ESG Scoring Criteria and Egypt’s Cleantech Investment
Instruments. This figure compares key dimensions of international ESG scoring frameworks with Egypt’s
actual investment instruments across flagship projects. It highlights the systemic misalignment between

standardized market-oriented benchmarks and the state-led, blended finance architecture that drives
Egypt's energy transition.

Finance Model Private equity, Sovereign guarantees, Benban Solar Penalized for
green bonds concessional loans Park low private
equity
Governance Independent Ministerial oversight, Gabal EIl-Zeit Penalized for
Structure board governance  SOEled Wind Farm public - sector
implementation control
Carbon Reporting  Firm-level offset National target SCZone Green Not scored or
disclosure integration via public Hydrogen undervalued
infrastructure Strategy
Risk Allocation Market-based risk Risk absorbed by Scatec Solar Misread as
allocation public sector (e.g.,FX Complex, Sohag crowding  out
hedging, offtake) private risk
Liquidity Short-term  ROI, Long-term Grid storage Discounted due
Preference investor exit infrastructure returns  program (2025- to slow ROI
potential 2029)
Capital Source Disclosed Mixed public, East Port Said Opaque to ESG
Transparency corporate capital bilateral, and Desalination scoring models
flows multilateral sources Plant
Market Competitive Strategic  allocation National Penalized for
Competitiveness tender, no via national Hydrogen non -market
preferential terms  development plans Program logic

Sources: IDSC (2025), UNCTAD Climate Finance Review (2024), Ministry of Electricity (2025),
Reuters (2025), IFC/EBRD Egypt Project Reports (2024)
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Moreover, Egypt’s financing model leverages cross-border public investment partnerships,
including agreements with China (for grid modernization), Saudi Arabia and the UAE (for
hydrogen and green ammonia), and Japan (for desalination R&D), that fall outside the typical
instruments tracked by ESG data providers (Ministry of International Cooperation, 2025). These
projects reflect strategic diplomacy and developmental prioritization, not private-market
responsiveness, and as such are often undervalued or excluded entirely from ESG assessments.
Even domestic financial flows, from the National Investment Bank, Banque Misr, or the
Environmental Protection Fund, are poorly integrated into ESG indices, despite their
importance in derisking early-stage cleantech projects.

Finally, global ESG frameworks often fail to account for Egypt’s unique climate finance
intermediation role within Africa and the MENA region. As one of the few countries that co-
hosts Africa-wide investment platforms, such as the NWFE (Nexus of Water, Food, and Energy)
initiative launched at COP27, Egypt channels both climate-aligned concessional funds and
sovereign infrastructure resources toward regional green transitions. However, ESG scores
remain blind to national institutional capacity, privileging disclosure checklists over structural
outcomes.

In short, Egypt's energy transition financing model, grounded in state-led coordination, hybrid
instruments, and strategic public capital deployment, delivers results at scale but diverges
from the ideological assumptions underpinning ESG metrics. Without adapting global scoring
frameworks to recognize non-market pathways, there is a risk that Egypt’s successes in climate
infrastructure, cross-border partnerships, and inclusive growth remain systematically
undercounted and undervalued in the very tools meant to measure them.

2.3. Grid Integration Metrics: Capacity # Accessibility

Egypt's electricity generation capacity from renewables is expanding at an ambitious pace,
with the Ministry of Electricity projecting 12,000 MW of installed renewable capacity by the end
of 2026 and a further increase to 20,000 MW by 2029, up from approximately 6,000 MW in 2024
(Ministry of Electricity, 2025). These headline figures are often celebrated in global progress
trackers and ESG investment assessments. However, they are based on installed capacity, not
actual delivered or utilized electricity. This distinction is critical. Installed capacity does not
account for curtailment losses, intermittent resource variability, or systemic inefficiencies in
grid distribution and regional absorption.

Egypt's solar power generation, for instance, is heavily concentrated in Upper Egypt, especially
in and around Aswan, where high irradiance conditions make it an optimal location for utility-
scale photovoltaic projects such as Benban. Yet the absence of co-located demand, along with
limited localized battery storage, results in significant curtailment during peak production
hours (Ember, 2025). Without sufficient real-time demand or dynamic transmission
infrastructure, surplus electricity is often wasted or underutilized.

Moreover, Egypt's national grid infrastructure still exhibits stark regional disparities in access
and quality. While Greater Cairo and Alexandria benefit from relatively robust and centralized
transmission networks, many underserved and rural governorates, particularly in Upper Egypt,
the Western Desert, and Sinai, face frequent power outages, limited transmission capacity, and
outdated grid infrastructure (Ministry of Planning, 2025). These disparities constrain the
equitable distribution of clean energy and limit its uptake in productive sectors such as
agriculture, manufacturing, and digital services outside urban centers.
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In addition, the absence of decentralized energy planning mechanisms means that even
where renewables are integrated into the grid, the benefits often fail to reach local
communities directly. Productive-use energy, crucial for micro-enterprise development,
agribusiness, and education, remains out of reach for large segments of the population,
undermining both inclusive growth and climate resilience objectives. Without targeted
investment in regional storage, distribution upgrades, and localized smart-grid systems,
Egypt’s installed capacity risks remaining a paper victory, one that looks impressive in global
metrics but delivers less in terms of actual, distributed, and equitable energy access (Ember,
2025; Ministry of Electricity, 2025).

Figure 84. Installed Renewable Capacity vs. Effective Electricity and Wind Delivery by Region in Egypt
(2023-2024). This figure compares officially reported installed renewable energy capacity, disaggregated by
region and technology, with estimated effective electricity and wind delivery. It highlights curtailment, grid

limitations, and infrastructure disparities that reduce the real-world energy availability, particularly in
underserved areas. Capacity estimates combine EEHC-validated solar data with wind project allocations.

Comparative Costs of Clean Energy Deployment in Egypt: Nominal LCOE vs. Real System
Costs (2024-2025)
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Total National Installed Capacity: Solar: 1,674 MW | Wind: ~1,884 MW
Sources: EEHC Annual Report (2023-2024); Ministry of Electricity (2025); NREA Project Database

Despite Egypt reaching a combined installed renewable energy capacity of 3,750 MW by 2023-
2024—comprising 1,674 MW of solar and 1,884 MW of wind—effective electricity delivery
remains regionally uneven due to curtailment, grid bottlenecks, and infrastructure
mismatches. As shown in Figure 3, Upper Egypt, home to some of the country’s largest solar
deployments such as Benban, experiences curtailment rates nearing 18%, resulting in a loss of
nearly 190 MW of usable energy annually. Meanwhile, the Red Sea and Gulf of Suez region—
dominated by large-scale wind projects—delivers over 1,400 MW of usable energy but still
suffers from intermittency challenges and limited storage capacity. These regional
inefficiencies demonstrate that headline capacity figures, while symbolically powerful, often
obscure real operational constraints and fail to reflect the distributive success of the energy
transition.
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Equally important is the spatial disparity in both energy absorption and infrastructure
readiness. Regions like the Delta and Greater Cairo, with relatively modest installed capacity,
show high delivery efficiency due to dense demand centers and robust grid integration. In
contrast, Sinai and the Western Desert—which collectively host nearly 400 MW of capacity—
are severely underutilized, losing over a quarter of their output due to poor grid access and the
absence of co-located demand. These figures make clear that investment in generation alone
is insufficient; without synchronized upgrades in storage, transmission, and decentralized
energy planning, Egypt risks locking in regional inequities even as its national capacity rises. A
transition that appears technically successful on paper may, in reality, reinforce structural
divides unless delivery metrics are tracked and prioritized alongside capacity targets.

2.4. Labor, Equity, and Local Spillovers:
Overlooked by Green Jobs Metrics

Conventional green jobs metrics, such as those used by the ILO or OECD, tend to prioritize
employment linked to high-tech, export-oriented sectors like green hydrogen, EV battery
production, or precision manufacturing. These metrics often define green jobs as formal, full-
time, high-skill employment directly tied to climate mitigation industries. However, this narrow
framing obscures a broader ecosystem of climate-aligned employment pathways that are
especially relevant for countries like Egypt, where public-sector electrification programs, solar
infrastructure expansion, and irrigation modernization projects absorb significant volumes of
semi-skilled and informal labor.

Egypt's clean energy job creation model is distinctive: it relies heavily on public infrastructure
deployment, especially in underserved regions. For example, the Upper Egypt governorates of
Minya, Sohag, Assiut, and New Valley have hosted large-scale solar PV installation campaigns
under the Ministry of Electricity’s regional electrification strategy, with workforce absorption
facilitated through local training centers operated by the New and Renewable Energy
Authority (NREA) and partner vocational institutes (Ministry of Electricity, 2025). These jobs,
ranging from panel installation and trenching to electrical maintenance, are often short- to
medium-term, locally sourced, and highly relevant in regions facing youth unemployment
rates exceeding 22% (CAPMAS, 2024).

In 2024 alone, over 11,500 jobs were created across government-backed solar and energy
efficiency projects in Upper Egypt and the Red Sea Governorate (IDSC, 2025). While not all of
these are "green" by OECD or UNCTAD definitions, they are integral to the just transition and
local development objectives articulated in Egypt's Vision 2030 and the updated National
Climate Change Strategy (NCCS, 2023). Moreover, many of these jobs are linked to downstream
benefits in agriculture, tourism electrification, and SME operations, particularly where solar-
powered irrigation and off-grid rural electrification are enabling broader productivity gains
(Ministry of Planning, 2025).

To illustrate the spatial dynamics of Egypt’s clean energy employment, the table below

disaggregates current and projected green job figures across key governorates targeted by
public energy programs.
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Figure 4. Regional Distribution of Clean Energy Employment in Egypt (2024-2025). This figure presents a
regionally disaggregated view of clean energy employment across selected Egyptian governorates. It
categorizes jobs by primary activity type and contextualizes them within the broader goals of inclusive growth
and local economic spillovers. These figures reveal how public energy programs serve not only climate
objectives but also labor absorption and regional development strategies.

Minya 3,200 Solar PV  installation, irrigation
electrification

Sohag 2,800 Grid maintenance, local solar services
Assiut 2,500 Panel assembly, energy auditing
New Valley 1,700 Off-grid  electrification, solar-driven

water pumps

Red Sea (Hurghada, etc.) 1,300 Resort  electrification, maintenance,
tourism linkage

Subtotal (Upper Egypt & Red 11,500 ;

Sea)

Delta & Nile River Region 7,000 Rooftop PV deployment, agro-
electrification

Greater Cairo 4,200 Technical services, grid connection,
urban installations

National Total ~22,700 I

Sources: Ministry of Electricity (2025); IDSC (2025); CAPMAS labor data (2024)

This breakdown highlights that over 50% of Egypt's clean energy job creation is distributed in
under-served governorates, precisely where unemployment is highest and development
impact is greatest.

Global metrics often fail to disaggregate the spatial and sectoral dimensions of green job
creation. A wind technician in the Gabal El-Zeit complex and a solar panel installer in a Fayoum
irrigation project might both support Egypt’s transition, but only one is typically counted as a
“green job" in ILO datasets (ILO, 2024). This leads to a systemic undercount of Egypt’s true
climate employment footprint and undermines the development value of large-scale public
employment programs.

Equally important is the diversity of green job types emerging in Egypt, many of which fall

outside traditional classifications but play critical roles in the energy transition and local
development.
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Typology of Green Jobs in Egypt: Beyond the Standard Definitions

Utility - Scale Installer Solar/wind system installation, grid interconnection, Upper Egypt, Red
project - based, semi skilled ea

Rural Solar Technician  Off-grid and irrigation electrification, often informal, New Valley, Minya,

locally trained Sohag
Energy Efficiency Retrofit assessmentsin clinics, schools, and public Delta governorates
Auditor buildings
Public Works Panel and pump maintenance under public schemes, Nationwide regional
Maintenance ongoing, organized by NREA hubs
Rooftop PV Service Urban household-level installation/support, SME Greater Cairo,
Agent service providers Alexandria

Green Cooperative Women/youth co-ops installing  micro -grids, Rural Upper Egypt

Member community -led and supported by grants
Agri-Processing Post-installation use: cold storage, milled products, Delta and Nile
Operator linked to renewable access regions

These typologies demonstrate the breadth of green employment in Egypt, which goes well
beyond high-tech, export-oriented positions to include community-centered, labor-intensive
roles with high social value.

Moreover, gender dynamics and informality complicate this picture further. Egypt’'s expanding
clean energy infrastructure has created entry points for women in vocational training and rural
energy delivery, particularly in solar installation programs led by the Ministry of Social Solidarity
and UN Women Egypt. Yet these forms of participation are poorly tracked by conventional
employment surveys, which often do not account for part-time, seasonal, or informal green
labor. A recent pilot project in Beni Suef supported 280 women installers and energy auditors,
most of whom reported improved household income and community status but were not
captured in national labor force statistics (UN Women, 2024).

Finally, the employment spillovers of climate infrastructure go beyond direct job counts.
Egypt's push for renewable deployment in off-grid agricultural areas has reduced diesel
dependency, improved irrigation uptime, and expanded opportunities for agri-processing and
cold chain development, sectors with high employment multipliers. However, these indirect
effects are excluded from most international green labor indices, which focus only on direct
industry hires and miss sectoral interlinkages central to rural economic resilience.

In short, while Egypt may appear to underperform on global green jobs metrics, a closer
examination reveals a labor-intensive, regionally distributed employment model that supports
inclusive growth, local skill building, and climate-resilient livelihoods. The challenge is not just
to increase green employment, but to redefine what counts as a green job, and who gets to
define it.
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Figure X. Cleantech Innovation in Egypt: Public Institutions vs. Global Metrics (2020-2024).
This figure compares the outputs and innovation modes of Egypt’s public-sector cleantech

ecosystem with typical innovation benchmarks used in global indices. It shows how Egypt’s
innovation achievements—often state-led, locally adapted, and non-commercialized—are
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Sources: Academy of Scientific Research and Technology (2024); Ministry of Electricity & NREA
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Gll & WIPO Methodology Reports (2024)

The table above illustrates a core distortion in how innovation is globally defined and
measured. While Egypt has produced over 148 energy-related patents between 2020 and 2024
—most of them through public universities and the Academy of Scientific Research and
Technology (ASRT)—these outputs remain largely invisible in global rankings due to their non-
commercialized status. Innovation indices such as the Global Innovation Index (Gll) and Energy
Transition Index (WEF) prioritize patent commmercialization, venture capital, and high-tech
exports, excluding research outputs that are state-funded, community-deployed, or designed
for local adaptation. As a result, even highly functional innovations—such as solar-powered
groundwater pumps in Fayoum or hybrid CSP desalination pilots in Marsa Matrouh—fail to
improve Egypt’s score, despite addressing critical climate and development priorities.
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The disconnect becomes even more apparent when examining institutional structures. Egypt’s
innovation model is driven by mission-oriented public agencies like the New and Renewable
Energy Authority (NREA) and the Desert Research Center (DRC), often in collaboration with
universities, foreign donors, and local NGOs. These entities operate outside the private startup
ecosystem typically spotlighted in global assessments. For instance, over 70 university-
government joint cleantech projects have been implemented in the past five years, yet these
forms of cross-sectoral institutional innovation carry little weight in global scoring systems.
Furthermore, innovations that are scaled through public procurement—such as off-grid
microgrids in North Sinai or solar electrification of rural schools—are labeled as “non-market”
and hence excluded entirely, even though they represent replicable models for energy justice
and climate resilience.

The consequence of this metric gap is not merely reputational; it distorts the incentives that
guide donor engagement, investment flows, and national strategy alignment. When Egypt’s
state-driven innovation infrastructure is systematically discounted, policymakers are pressured
to mimic startup-centric models that may be ill-suited to local constraints. This risks
marginalizing high-impact, low-cost technologies that serve rural populations, and over-
prioritizing elite tech entrepreneurship that lacks delivery scale. To correct this, Egypt must not
only advocate for broader definitional reform in global innovation metrics but also develop
parallel measurement systems that highlight deployment success, institutional coordination,
and adaptation relevance—three pillars of innovation that matter deeply in the Global South
but remain undervalued by prevailing benchmarks.

2.5. Innovation Indicators: Missing the Public Sector Engine

Egypt performs modestly in global clean energy innovation rankings, such as the Global
Innovation Index (WIPO, 2024) and the Energy Transition Index (World Economic Forum, 2024),
not necessarily due to a lack of innovation activity, but because these indices prioritize
indicators that are structurally misaligned with Egypt’s institutional context. Innovation is
typically measured through inputs like gross domestic R&D expenditure (GERD), patent filings,
high-tech exports, and private-sector venture financing. While effective in capturing innovation
in mature, market-driven economies, these metrics fail to account for state-led, adaptive, and
application-oriented models more prevalent across the Global South.

Egypt's cleantech innovation pathway is rooted not in rapid patenting or unicorn emergence,
but in gradual diffusion through public agencies and mission-driven institutions. Agencies
such as the New and Renewable Energy Authority (NREA) and Desert Research Center (DRC),
alongside engineering faculties in major public universities (Cairo, Ain Shams, Aswan, and
Zagazig), lead the charge in applied research across concentrated solar power (CSP), solar
thermal cooling, and rural hybrid mini-grid systems. These efforts often prioritize resilience,
cost-efficiency, and geographical appropriateness, factors rarely captured in prevailing global
innovation frameworks.

A case in point is the deployment of solar-powered groundwater pumps for smallholder farms
in Fayoum, Beni Suef, and El-Wadi EI-Gedid. These systems reduce diesel dependency, lower
irrigation costs, and promote climate adaptation, yet do not register in startup or IP-led
innovation indices, as they are designed by university-NGO consortia and deployed through
public funding, not commercial ventures (IDSC, 2025; Ministry of Electricity, 2025). Similarly,
hybrid microgrid installations in North Sinai, implemented through military-civil coordination
and NREA oversight, combine solar, diesel, and storage to electrify off-grid communities, an
innovation with transformative potential but no venture capital track record or standalone IP
filings.
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Innovation is also deeply embedded in pilot desalination units using CSP technologies, trialed
in Marsa Matrouh and Port Said with co-financing from Japan and Germany. While these
projects push technological boundaries in harsh climate zones, they do so through institutional
cooperation, not startups or accelerators. As such, they remain invisible in ecosystem reports
that prize accelerators, pitch competitions, and equity deals.

Even where patents are filed, they are often registered under state institutions, not private
firms, further suppressing Egypt’s visibility in rankings focused on corporate innovation. For
instance, Egypt’s public universities filed fewer than 150 energy-related patents between 2020
and 2024, many of which were never commmercialized, yet their applied research has driven
dozens of locally adapted energy solutions across public works, agriculture, and water access
(Academy of Scientific Research and Technology, 2024).

Finally, metrics like “venture capital investment in cleantech” or “startups per capita”
systematically undercount Egypt’s progress, where innovation often takes the form of public-
sector procurement, subsidized deployment programs, or infrastructure-led diffusion models.
The National Council for Climate Change and the Ministry of Planning have, since 2023,
directed public tenders toward locally adapted technologies in solar, wind, and green mobility.
However, because such mechanisms do not involve high-risk private capital or venture exits,
they are excluded from global innovation indices that anchor their scoring in market
responsiveness.

In short, Egypt is not an innovation laggard, it follows a different innovation logic. One
grounded in public-sector coordination, regional needs assessments, and institutional
partnerships. Until global indices revise their assumptions to accommodate diverse innovation
pathways, countries like Egypt will continue to be systematically undervalued, not for lacking
cleantech ingenuity, but for refusing to mimic a model that was never designed for them.
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2.6. Summary: What Global Innovation Metrics Miss
in Egypt’s Cleantech Ecosystem

Patent Filings per Year Innovation is IP- Most cleantech R&D is Understates applied
intensive and conducted by public innovation in public
commercialized universities or NREA, with institutions

limited patenting or private IP

Venture Capital in Innovation is VC- Innovations often deployed Ignores state-
Cleantech backed and via public procurement, facilitated, non -
privately scaled grants, or blended finance market deployment

pathways

Startups per Capita in Innovation occurs Ecosystem shaped by state- Underrepresents

Energy & Environment in startups and linked incubators, research public ecosystem
private firms centers, and government- and state-academic
funded pilots models
High - Tech Exports Innovation is Cleantech innovation focuses Penalizes locally
embedded in on local infrastructure (e.g., adapted, non -
exportable CSP for desalination) rather exporting solutions
products than exports
R&D Expenditure  Private sector Majority of cleantech R&D Misreads public-led
(Private Sector) drives research funded by  government, innovation
spending multilaterals, or public ecosystems
institutions
University -Industry Innovation comes Collaborations are often with Underreports cross-
Collaboration Scores from formal government agencies or sector innovation
academia- NGOs, not classified as
business “industry”

partnerships

3. Egypt's Measurement Architecture -
Grounded, Aligned, and Co-Owned

Legal and Institutional Anchors for Local Metrics

A national measurement framework must begin not with abstraction, but with the laws,
institutions, and strategies that already govern Egypt's energy transition. Unlike imported
dashboards that derive indicators from firm-level data, venture capital behavior, or high-
income regulatory systems, Egypt’'s cleantech transformation is rooted in statutory mandates,
public sector implementation, and developmental planning instruments. Building metrics
from the inside out means grounding indicators in these legal and institutional realities,
measuring what Egypt is actually doing, rather than what external models assume should be
done.
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Law 9/2009 on Environmental Protection provides a clear starting point. The law mandates
environmental mainstreaming across all development sectors and requires project-level
Environmental Impact Assessments (EIAs) to be overseen by the Egyptian Environmental
Affairs Agency (EEAA). Yet, global ESG dashboards rarely incorporate whether ElAs are
systematically conducted or enforced. A domestic metric, such as “% of clean energy projects
with full EIA approval and monitoring”, would align with legal obligations and demonstrate
environmental governance capacity in real terms (EEAA, 2025).

Law 87/2015 on Electricity formalizes the tariff system and defines the institutional role of the
Egyptian Electric Utility and Consumer Protection Regulatory Agency (EgyptERA). Rather than
using generic metrics like “cost-reflective pricing” or “private electricity market share,” Egypt
can evaluate grid readiness through indicators like:

e “Average curtailment rate by governorate”

e “Grid integration lag (months) between project commissioning and connection”

e “% of new generation projects with guaranteed offtake agreements under Law 87/2015"
These reflect the actual mechanisms through which public and private actors coordinate
energy delivery and financial viability.

Law 151/2020 on Quality Infrastructure and Conformity Assessment provides a crucial but
often overlooked foundation for renewable energy standardization. Administered by the
National Quality Council and GOEIC, the law introduces Egyptian-specific certification
protocols for technologies including solar modules, battery systems, and inverters. While global
innovation indices often count patents and ISO certifications, Egypt's domestic certification
rate for cleantech imports or locally assembled units provides a more relevant measure of
market readiness and compliance capacity. Suggested metrics include:

e “% of renewable energy components certified under Law 151/2020 standards”

e “Average approval timeline for cleantech product importation via GOEIC”

Beyond laws, Egypt’s Vision 2030 and National Climate Change Strategy (NCCS) outline macro-
objectives for decarbonization, energy access, and sustainable infrastructure. However, most
global scorecards make no attempt to track whether national development plans are aligned
with climate and energy KPls. EQypt can establish bespoke indicators that cross-reference
Vision 2030 targets with cleantech implementation outcomes. For instance:

e “% of Vision 2030 energy targets operationalized via public investment portfolio”

e “Number of projects in SCZone aligned with NCCS mitigation and adaptation targets”

e “Public sector cleantech investment as % of total national infrastructure expenditure”

The SCZone Green Hydrogen Strategy, launched in 2023 and revised in 2025, represents a
more targeted planning instrument with its own KPIs. However, the actual benchmarks being
used, such as electrolyzer capacity, localization of manufacturing, and green molecule exports,
are not captured by most international dashboards. Egypt's own metrics should reflect the
policy mandates already underway. Examples include:

e “Installed electrolyzer capacity (MW) in SCZone by 2026"

e “% of green hydrogen projects with domestic EPC firms involved”

e “Creen hydrogen export volume by trade route and currency denomination”
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Finally, the architecture for metrics must also account for inter-ministerial coordination, which
is structurally absent from global indices. For instance, data from the Ministry of Electricity
(MOERE), the Ministry of Planning and Economic Development (MOPEDIC), the General
Authority for Investment and Free Zones (GAFI), and EEAA often remain siloed. A robust metric
system could include an institutional integration index, such as:

e “Number of clean energy projects jointly reported across 23 ministries”

e “Existence of harmonized reporting standards for public green finance across agencies”

These examples illustrate that Egypt's laws and national strategies are not just regulatory
instruments, they are empirical baselines for measurement. Anchoring cleantech metrics in
domestic legal texts, implementation pathways, and strategic objectives provides not only
contextual relevance, but also institutional legitimacy and operational feasibility. Without this
anchoring, measurement risks becoming either extractive or performative, telling stories that
neither reflect national realities nor support improved decision-making.

Figure 6. Legal Anchors for Cleantech Metrics in Egypt: Selected Laws and Their Measurement
Implications. This figure maps key Egyptian legal instruments relevant to the energy transition and
shows how each law enables specific, actionable metrics for governance, compliance, or system
performance. It demonstrates how legal texts can serve not only as regulatory frameworks but also as
foundations for national measurement architecture.

Law 9/2009 Mandatory ElAs, EEAA % of renewable projects with
(Environmental project -level EIA approval; Environmental
Protection) sustainability compliance lag (days)

Law 87/2015 Tariff structures, EgyptERA, MOERE % of projects with offtake
(Electricity) grid access, PPAs agreements; Grid connection

Law 151/2020 (Quality
Infrastructure)

Vision 2030 (Strategic
Framework)

Certification,
technical standards

Long-term
development targets

GOEIC, National
Quality Council

MOPEDIC, MOF,
sectoral ministries

time (avg. days)

% of renewable imports
certified; Average approval
time for local tech certification

% of energy targets met via
public investment; Strategy-
aligned capital deployment

National Climate Adaptation, NCCS Secretariat, % of projects aligned with
Change Strategy mitigation, sectoral EEAA NCCS targets; Sectoral GHG
(NCCS) integration impact tracking framework

SCZone Green Electrolyzer SCZone Authority, Electrolyzer MW installed; % of
Hydrogen Strategy deployment, export MOERE projects using local EPCfirms;

(2023-2025)

readiness

Green hydrogen exports

Sources: Egyptian Environmental Affairs Agency (2025); EgyptERA Regulatory Circular (2024);
Ministry of Planning, Economic Development & International Cooperation (2025); GOEIC
Reports on Certification (2023-2025); SCZone Authority Strategy Document (2025)

252



entlagulai

The table above provides a structured demonstration of how Egypt’s existing legal architecture
can serve as the backbone for a context-specific cleantech measurement system. Rather than
relying on imported benchmarking tools or externally imposed ESG frameworks, Egypt can
leverage its own statutes—such as Law 9/2009 on Environmental Protection and Law 87/2015
on Electricity Regulation—to derive indicators that are legally grounded, institutionally
enforceable, and operationally relevant. For instance, under Law 9/2009, Environmental Impact
Assessments (EIAs) are not optional; they are mandatory and regulated by the Egyptian
Environmental Affairs Agency (EEAA). Therefore, a metric such as “% of renewable projects with
full EIA approval and monitoring” is not only measurable, but legally required—making it a
governance-based indicator rather than a voluntary sustainability disclosure.

Similarly, Law 87/2015, which governs electricity sector operations, provides clear institutional
mandates for offtake agreements, feed-in tariffs, and grid integration processes. This makes it
possible to track metrics such as “average grid connection lag (in days)” or “% of new projects
with guaranteed offtake agreements,” both of which reflect real administrative coordination
and systemic performance. These indicators are especially valuable in a country like Egypt,
where the state plays a dual role as regulator and infrastructure investor. By aligning metrics
with the provisions of Law 87/2015, Egypt can track energy market efficiency without
defaulting to deregulated or market-privatized assumptions embedded in global indicators.

The inclusion of Law 151/2020 on Quality Infrastructure as a measurement anchor also
addresses a frequently overlooked aspect of the transition: technical standards and local
certification. Egypt’s cleantech transition increasingly involves imported technologies—solar
modules, batteries, electrolyzers—as well as locally assembled systems. Rather than waiting for
ISO or IEC certifications to validate compliance, Egypt can rely on GOEIC-administered
conformity assessments under Law 151/2020 to establish national metrics such as “% of
renewable components certified under local standards” or “approval timeline for imported
technologies.” This ensures that the cleantech ecosystem is not only growing, but also
maturing in terms of regulatory interoperability and market readiness. Moreover, by integrating
strategic documents such as Vision 2030, the NCCS, and the SCZone Green Hydrogen Strategy,
the table demonstrates that Egypt's legal ecosystem is already rich with policy instruments
that can support a multi-dimensional, development-aligned measurement framework. The
challenge is not a lack of laws—it is the need to treat them as empirical baselines, not just
bureaucratic formalities.

Designing Contextual Indicators

Designing a national cleantech metric framework requires more than substituting one set of
numbers for another. It demands a principled methodology that links what Egypt is doing
(legal, institutional, and financial actions) with what it aims to achieve (decarbonization, energy
security, inclusion, and competitiveness). The process of indicator design must therefore reflect
Egypt's policy architecture, resource realities, and strategic ambitions, not retrofitted standards
borrowed from high-income economies.

To avoid fragmentation, indicators should be thematically clustered around policy functions
and governance instruments. We recommend five indicator clusters:
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1. Grid Integration and System Readiness

These indicators reflect Egypt's infrastructural capacity to absorb, transmit, and manage
renewable energy. They move beyond capacity figures and include operational constraints.

Examples:

e Share of renewable capacity curtailment by region (% annually) Average time to grid
connection post-commissioning (Mmonths)

e Battery storage capacity installed vs. target (MW)

e Share of renewables in dispatchable (non-intermittent) generation mix (%)

These indicators link directly to EQyptERA and MOERE planning documents and reflect Law
87/2015's operational and tariff structures.

2. Institutional Coordination and Policy Alignment

Here, metrics assess whether different agencies are working in concert across planning,
implementation, and financing, key for complex infrastructure projects.

Examples:

e Number of joint ministerial implementation agreements (MOUSs) for cleantech projects
e Percentage of public investment aligned with Vision 2030 energy objectives

e Existence of national project database cross-referencing MOERE, MOPEDIC, EEAA, and
SCZone

This set incentivizes alignment and provides a benchmark for whole-of-government
implementation.

3. Finance and Capital Mobilization

Recognizing the hybrid nature of Egypt's financing, these indicators foreground instruments
like sovereign guarantees, blended capital, and public bank participation.

Examples:
Share of green project finance anchored by public sector institutions (%)

Ratio of concessional to commercial finance in flagship renewable projects
Number of green energy projects derisked by public guarantees
Percentage of climate finance channeled through domestic vs. international intermediaries

This directly addresses the distortions introduced by ESG metrics and global green bond-
centric models.
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4. Local Economic Impact and Equity

To track distributional outcomes, this cluster includes regionally disaggregated metrics tied to
employment, local value chains, and rural electrification.

Examples:

e Number of green jobs created by project location and job type (temporary/permanent)

e Share of public solar program beneficiaries in underserved governorates

e % of cleantech supply chain components sourced domestically Women's participation in
clean energy employment (% of total workforce)

These indicators tie to equity mandates in national plans and allow spatial targeting of policy
support.

5. Innovation and Knowledge Diffusion

These indicators shift the focus from firm-based R&D to public research uptake, deployment
success, and institutional learning.

Examples:

e Number of locally tested technologies deployed in public sector projects
Government-funded cleantech pilot programs scaled nationally

Clean energy projects using university/research center-developed IP
Capacity-building sessions held for municipal energy actors (annual)

Rather than replicating patent-counting metrics, these measure innovation as a system-level
phenomenon, where public institutions and local adaptation matter more than venture-
backed startups.

6. Operationalizing the Framework

To make this metric system usable, Egypt can:

e Assign responsibility for each cluster to a lead agency (e.g., MOERE for Grid Readiness,
MOPEDIC for Investment, EEAA for Environmental Integration).

e Develop a digital dashboard hosted by GAFI or MOPEDIC, integrating disaggregated data
inputs from ministries, governorates, and implementing agencies.

Pilot the framework across a selection of high-priority projects (e.g., SCZone hydrogen, Aswan
solar, East Port Said desalination) to refine methodologies before scaling nationally.

By designing indicators in this way, Egypt reclaims measurement as a governance tool, not a
performance ranking. These contextualized metrics would enable policymakers to make real-
time decisions, track progress more accurately, and negotiate with international partners from
a position of data-backed clarity and institutional self-definition.
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Recommended Format

1. Grid Integration Measures Egypt's - Curtailment rates by governorate Ministry of

& System capacity to absorb - Share of dispatchable renewables Electricity

Readiness and dispatch clean - Grid upgrade investment share (MOERE),
energy reliably EgyptERA

2. Institutional ~ Tracks coherence - %of clean energy projects aligned Supreme Energy

Coordination & across national  with Vision 2030 Council,

Policy Alignment strategies and - MoUs or  cross-ministry MOPEDIC
agencies committees active

- Regulatory updates per year

3. Finance Models Captures the form - % of projects using sovereign- MOF, MOERE,

& Capital and origin of clean backed PPAs NREA
Structuring energy financing - Ratio of concessional to
commercial finance

- Number of blended finance deals

4. Local Economic Tracks how projects - Green jobs created by region and Ministry of
Impact & Just distribute benefits gender Planning,
Transition across geography - Domestic manufacturing CAPMAS,
and demographics participation Ministry of
- SME subcontractor ratio Manpower

5. Innovation & ReflectsEgypt'sstate- - Number of public R&D-based NREA, ASRT,

Public Knowledge led innovation model  deployments National Council
Diffusion and scaling - Technology piloted then scaled for Climate
mechanisms - University -industry linkages Change

The preceding analysis underscores a fundamental tension at the heart of Egypt’s clean energy
transition: the country is progressing rapidly in infrastructure deployment, financing
innovation, and regulatory adaptation, yet is persistently misrepresented by dominant global
metrics. Tools like ESG scores, LCOE comparisons, installed capacity figures, and innovation
rankings, while valuable in aggregate, are often ill-suited to capture the layered, state-led, and
regionally uneven character of Egypt’'s cleantech ecosystem.

This misalignment is not merely cosmetic. It distorts how external investors, development
partners, and even domestic policymakers perceive risk, readiness, and reform needs. For
example, EQypt's blended finance structures, anchored by sovereign guarantees and
negotiated under Law 87/2015, are penalized for not adhering to market-based capital
standards, despite their proven ability to mobilize large-scale green infrastructure. Similarly,
Egypt's innovation model, rooted in state research institutions, public universities, and localized
technological adaptation, remains invisible in rankings that prize patent intensity or private
R&D investment.
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Equally problematic is the failure of existing indicators to disaggregate spatial and equity
dimensions. National-level figures on green jobs or renewable penetration obscure deep
geographic disparities in energy access, employment absorption, and infrastructure readiness.
A 100 MW solar farm in Aswan is not the same as 1,000 rooftop systems across Sohag and Beni
Suef, but global benchmarks rarely make such distinctions. Egypt’s strategic interest lies in
crafting a measurement system that aligns with its territorial equity goals, labor market
realities, and climate finance pathways.

The way forward is not to abandon global metrics, but to supplement, reinterpret, and in some
cases redesign them. Egypt must develop a parallel metrics ecosystem that is law-anchored,
institutionally integrated, and spatially disaggregated. This includes tracking regulatory
activation (e.g., Law 151/2020 for certification), financial leverage ratios in public-private
partnerships, and employment outcomes by governorate and gender. Measurement, in this
view, becomes a tool of national strategy, not just an instrument of external validation.

To institutionalize this recalibration of measurement, Egypt must embed its evolving cleantech
metrics within its policy and legal frameworks. This requires not only revisiting existing laws,
such as Law 9/2009 on environmental protection and Law 87/2015 on electricity regulation, but
also rethinking how mandates are distributed across agencies, how planning cycles reflect
climate objectives, and how national strategies integrate regulatory innovation. The next
section explores these questions, offering a detailed analysis of Egypt's legal and institutional
architecture for cleantech governance, and proposing a roadmap for aligning policy tools with
the realities of the country’s energy transition.

The next parts of this report, constituting the final section, turn from diagnostic analysis to
forward-looking reform. They examine Egypt's legal and institutional frameworks for cleantech
and green innovation, assess regulatory gaps, and map out actionable policy pathways.
Drawing on comparative legal benchmarking, stakeholder interviews, and in-depth case
studies, this section offers a roadmap for harmonizing Egypt's energy, environmental, and
industrial strategies with the metrics and mechanisms needed to deliver an inclusive, scalable,
and globally credible clean energy transition.
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4. Framing the Strategic Imperative

Cleantech is No Longer Optional—It Is Foundational to
Egypt's Economic and Environmental Future

Egypt stands at a strategic inflection point. With escalating environmental risks, rising energy
and water insecurity, and intensifying global climate commitments, the transition to a
cleantech-driven economy is no longer a matter of innovation—it is a matter of national
survival, competitiveness, and long-term resilience.

This report has documented Egypt's growing cleantech ecosystem: from early-stage startups
in solar and water treatment, to nascent R&D in battery storage, to government programs and
donor investments aimed at greening infrastructure. However, the findings across all sections
converge on a single, sobering insight:

Egypt's cleantech ecosystem is not yet investable at scale, not yet inclusive by design, and not
yet institutionally ready to deliver its environmental promise.

The barriers are not technological—they are structural:

Regulatory incoherence and silos

Capital misalignment and financial bottlenecks

Missing human capital pipelines and training frameworks

Entrenched sociocultural distrust and low pubilic visibility

Weak measurement, monitoring, and climate resilience integration
Exclusion of women, rural populations, and informal actors from opportunity

If unaddressed, these constraints will stall Egypt's cleantech ambitions, marginalize local
innovators, and lock the economy into dependency on imported technologies and donor-
driven transitions.

Why a National Action Agenda Now?
Egypt is not starting from scratch. It has:

e National strategies (e.g. Vision 2030, Sustainable Development Strategy, National Climate
Change Strategy 2050)

e Institutional assets (MoPEDIC, EgyptERA, MSMEDA, GAFI, regional industrial zones)

e Entrepreneurial talent and diaspora expertise

e Public and private funding already flowing into green infrastructure

What is needed now is not more plans—but orchestration, reform, and execution.

This section articulates a comprehensive national action agenda anchored in five strategic
pillars. It outlines concrete steps for government, private investors, donors, and ecosystem
enablers to work collectively toward a cleantech economy that is:

Just: inclusive across gender, geography, and class

Scalable: commmercially viable, investor-ready, and industry-aligned
Resilient: climate-informed and environmentally measurable
Coordinated: cross-sectoral and legally coherent

Internationally credible: aligned with ESG, SDG, and NDC commitments
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5. Synthesis of Ecosystem Challenges
and Strategic Constraints

The findings of this report—grounded in 117+ pages of primary data, stakeholder roundtables,
comparative analysis, and sectoral diagnostics—reveal a cleantech ecosystem in Egypt that is
high-potential but systemically underperforming. While early indicators of innovation are
visible, the cumulative weight of legal, financial, infrastructural, social, and institutional
constraints prevents the ecosystem from scaling, attracting investment, or delivering
measurable environmental and economic outcomes.

This section synthesizes the core challenges diagnosed across all thematic areas.

1. Regulatory and Bureaucratic Constraints
Egypt's cleantech sector suffers from:

e Fragmented governance: Overlap and lack of coordination between key ministries (e.g.
Electricity, Environment, Trade and Industry, Planning, Higher Education) impede coherent
policy design.

e Absence of unified cleantech legislation: There is no dedicated legal or policy framework to
define cleantech, mandate adoption targets, or consolidate incentives.

e Inflexible licensing and permitting: Startups are often required to comply with industrial-
scale standards (e.g. ISO certifications, megawatt capacity thresholds) inappropriate for pilot-
stage or digital cleantech solutions.

e Outdated or missing standards: Egypt lacks national codes for energy storage, decentralized
water reuse, or low-emission construction—resulting in regulatory vacuum or overreach.

Data Point: Only 12% of cleantech startups surveyed in 2023 successfully navigated licensing
processes on their first attempt (EgyptERA + MSMEDA Startup Access Survey, 2023).
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Figure 85. Licensing Success Rate for Cleantech Startups in Egypt (2023): According to Entlag’s 2023 Policy
Access Survey, only 12% of cleantech startups successfully completed their licensing process on the first
attempt. This low success rate reflects significant procedural and regulatory challenges within the startup
operating environment. The remaining 88% faced delays, rejections, or repetitive submissions—often due to
conflicting regulations and lack of institutional clarity. For a sector critical to Egypt’s green transition, such a
bottleneck undermines innovation, discourages investors, and delays the deployment of climate solutions.
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Source: EQyptERA + MSMEDA Startup Access Survey, 2023

The graph highlights a significant procedural challenge facing cleantech startups in EQypt.
Only 12% of surveyed startups successfully completed their licensing on the first attempt, while
88% faced delays, rejections, or repeated submissions. These hurdles stem from conflicting
regulations, lack of institutional clarity, and bureaucratic inefficiencies in the startup operating
environment.Such bottlenecks pose serious risks to the growth of Egypt's cleantech sector by
discouraging innovation, delaying project deployment, and undermining investor confidence.
Streamlining licensing procedures and enhancing regulatory transparency are critical to
unlocking the sector’s potential and supporting Egypt's broader green transition goals.

2. Finance and Investment Ecosystem Barriers

Despite growing investor interest in green sectors, Egypt’s financial architecture remains
misaligned with cleantech needs:

e High-risk perception: Lack of performance data, weak exit opportunities, and limited
demand-side adoption make cleantech unattractive to many early-stage investors.

e Missing financial instruments: Equity, concessional debt, blended finance, and impact-
linked incentives are fragmented, donor-dependent, or absent.

e Gender and geography exclusion: Women-led cleantech startups receive less than 5% of
total green funding (UN Women Egypt, 2024); Upper Egypt receives under 7% of green VC
flows (FlatelLabs Portfolio Data, 2023).

e Short runway support: Many startups fail to secure post-incubation capital, leaving them
stuck in the “valley of death.”

Data Point: Between 2020 and 2024, only 9 cleantech startups in Egypt raised Series A or
beyond—compared to 52 in Kenya, 39 in Morocco, and 47 in South Africa (Africa Early-Stage
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Figure 86. Cleantech Startups Reaching Series A or Beyond (2020-2024): The chart reveals
Egypt’'s weak pipeline of growth-stage cleantech startups, with only 9 startups reaching Series
A or beyond between 2020 and 2024. This is significantly lower than 52 in Kenya, 47 in South
Africa, and 39 in Morocco—despite Egypt being a major regional market. The disparity suggests
structural barriers to scaling, such as limited early-stage financing, fragmented regulatory
support, and a lack of investor confidence.
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Source: UN Women Egypt 2024, Africa Early-Stage Investment, Report, 2024, Flat6Labs Portfolio
data, 2023 Egypt's cleantech growth-stage startup ecosystem remains nascent, with only 9 startups
reaching Series A or beyond over four years. This figure is significantly lower than Kenya (52), South
Africa (47), and Morocco (39), despite Egypt’s larger market size. The stark disparity points to critical
structural barriers, including insufficient early-stage financing, fragmented regulatory frameworks,
and investor hesitation. Without targeted interventions to bridge these gaps, Egypt risks lagging
behind regional peers in cleantech scale-up and innovation leadership.

3. Public Awareness, Social Trust, and
Demand-Side Weaknesses

Even when technologies are available, adoption remains limited due to:

e Low public environmental literacy: Only 24% of Egyptians report a “good understanding” of
climate change or renewable energy (AFED Regional Survey, 2023).

e Cultural stigma: Greywater reuse, composting, and local solar technologies are perceived as
inferior, unsafe, or “non-modern” by many consumers.

e Visibility gaps: Cleantech is virtually invisible in public education, media, and infrastructure—
limiting public engagement and normalization.

Data Point: Less than 10% of public schools, hospitals, or municipal buildings in Egypt integrate
any form of cleantech infrastructure as of 2024 (MoPEDIC Facility Sustainability Audit, 2023-24).
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Figure 87. Cleantech Integration in Public Sector Infrastructure (2024): Despite national sustainability
goals, cleantech adoption within Egypt’'s public sector remains limited. As of 2024, less than 10% of public
schools, hospitals, and municipal buildings integrate technologies like solar energy, greywater reuse, or
energy-efficient systems. This low uptake reflects missed opportunities to reduce public energy costs,
demonstrate leadership in climate action, and stimulate local cleantech markets.

Composition of Egypt’s Green Financing by Source (2024)

Private Domestic Finance = Other Sources (concessional loans, foreign aid, and international DFIs)

Source: (MoPEDIC Facility Sustainability Audit, 2023-24).

Cleantech adoption within Egypt’s public sector infrastructure remains minimal, with only 10%
of key public facilities incorporating clean energy or water-saving technologies. This limited
uptake reflects missed opportunities to reduce operational costs, demonstrate climate
leadership, and stimulate local cleantech markets. The low penetration suggests systemic
challenges, including funding constraints, procurement inefficiencies, and limited technical
capacity within government agencies. Accelerated public sector decarbonization could
catalyze broader market demand and incentivize private sector innovation.

4. Human Capital, Skills, and Workforce Pipeline Failures
Egypt lacks a cleantech-ready workforce:

e TVET and university curricula are misaligned: Most technical training programs do not
include modules on solar PV, water management, energy efficiency, or battery storage.

e Lack of national certification standards: No recognized credentials exist for cleantech
technicians, installers, or maintenance specialists—creating fragmentation and low trust.

e Limited regional access: Youth in Upper Egypt, Sinai, and the Delta face structural exclusion
from skills programs.

Data Point: Only 1.8% of Egypt's technical graduates specialized in cleantech-related fields in
2023 (CAPMAS Education Report, 2024).
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5. Missing Environmental Impact Measurement
and Climate Resilience Integration

¢ MRV (Monitoring, Reporting, Verification) is absent or superficial: Startups rarely track
environmental KPIs like CO; saved, water efficiency, or pollution reduction.

e Climate risk is not integrated into project siting, product design, or investment.

e No national dashboard or registry exists to consolidate impact data across cleantech
projects.

Data Point: Only 17% of cleantech projects reported any emissions reduction or environmental
performance metrics in 2023 (Ministry of Environment Annual MRV Review).

6. Commercialization and Market Access Barriers

Startups lack access to procurement, pilots, or B2B pathways.
No regulatory sandbox exists for cleantech innovation.

Export readiness is low, and certification costs are prohibitive.
Public procurement laws disqualify early-stage innovators.

Data Point: Less than 2% of Egyptian cleantech startups have secured government
procurement contracts between 2020-2024 (MSMEDA, EgyptERA, MoPEDIC cross-ministerial
analysis, 2024).

7. Gender, Regional, and Social Inclusion Gaps

The cleantech transition is not inclusive by design:

e Less than 8% of cleantech startups are women-led (UN Women Egypt, 2024).

e Access to training, subsidies, and technology is lowest in rural and informal communities.
e Products and public programs are rarely designed with gender, disability, or informal
labor in mind.

Data Point: Fewer than 5% of cleantech solutions tested in public projects underwent gender-
sensitive or inclusive design assessment (MoPEDIC Inclusive Innovation Tracker, 2023).
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Figure 88. This bar chart visualizes four critical gaps limiting Egypt's cleantech sector development in
2023. Each bar represents the percentage of stakeholders or projects meeting key performance or
inclusion metrics:

Key Inclusion and Impact Measurement Gaps in Egypt’s
Cleantech Ecosystem (2023)

Technical Graduates Specialized in Cleantech (%) - 1.8

Projects Reporting Emissions Reduction (MRV) (%) 17

Indicator

Startups Securing Govt Procurement Contracts (%) - 2

Cleantech Solutions with Gender-Sensitive Design (%) _ 5

0 2 4 6 8 10 12 14 16 18

Percentage

Source: CAPMAS Education Report (2024) Ministry of Environment Annual MRV Review (2023) MSMEDA,
EgyptERA, MoPEDIC cross-ministerial analysis (2024) MoPEDIC Inclusive Innovation Tracker (2023)

The chart highlights systemic structural deficiencies undermining Egypt’s cleantech transition.
The workforce gap reveals that without targeted technical education reform, the pipeline of
skilled green professionals will remain insufficient to meet growing demand. The low rate of
formal emissions reporting reflects a lack of climate accountability and weak environmental
governance across projects, impeding transparency and finance mobilization.

Crucially, the minuscule share of startups accessing government procurement contracts
exposes a demand-side bottleneck that curtails market growth and discourages innovation
investment. Gender-sensitive design’s near absence signals pervasive inequities that risk
marginalizing women and other vulnerable groups from both technological benefits and
sectoral opportunities.

Together, these gaps form a complex web of supply- and demand-side barriers that require
coordinated policy, financial innovation, and capacity-building initiatives. Addressing these
simultaneously is essential for ensuring an inclusive, transparent, and resilient cleantech
ecosystem in Egypt.
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Synthesis: A Cleantech Ecosystem in Urgent Need
of Structural Reform

The key takeaway is that Egypt's cleantech constraints are not isolated—they are systemic and
interlinked. The country has the talent, the urgency, and the geopolitical opportunity to lead in
the MENA region. But this potential cannot be realized without:

Coordinated policy,

Targeted legal and financial reform,

Deep investment in human capital and inclusion,

Stronger institutional alignment,

And a long-term, state-backed commitment to climate leadership through technology.

6. The Five Pillars of a Transformative
Cleantech Transition

This section lays out a new strategic framework for Egypt’s cleantech future. It is grounded in
the evidence presented throughout the report and designed to bridge the gap between pilot
projects and national transformation.

The Need for a Systems Approach

Cleantech cannot thrive in Egypt through isolated initiatives or scattered startup competitions.
It requires a whole-of-government and whole-of-ecosystem commitment that aligns industrial
development, environmental targets, investment architecture, labor markets, and social equity
goals. To that end, we propose five interdependent strategic pillars to guide national reform
and private sector coordination from 2025-2035.
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Pillar 1: Institutional Coordination and Legal Reform

Why It Matters

Egypt's cleantech regulatory environment is fragmented, outdated, and inconsistent. No single
body oversees cleantech strategy. Startups and investors navigate overlapping mandates and
inconsistent implementation.

Key Evidence

e 64% of cleantech founders surveyed report receiving contradictory information from

multiple regulatory agencies (Entlag Startup Policy Survey, 2023).
e Egypt has no legal definition or unified classification system for cleantech (MoJ Legal

Mapping Review, 2024).

Strategic Objectives

e Enact a National Cleantech Act to define eligible sectors, mandate inter-ministerial

coordination, and consolidate incentives.
e Establish an Inter-Ministerial Cleantech Coordination Committee chaired by MoPEDIC with

representation fromm MoEnv, MoERE, MSMEDA, and MoTl.
e Assign EgyptERA regulatory oversight of all cleantech testing and licensing, with a digital

one-stop-shop model.

Pillar 2: Financial Mobilization and Investment Alignment
Why It Matters

Finance is the oxygen of cleantech. Without tailored financial instruments, risk-sharing, and
incentive alignment, startups will not scale and investors will exit the market.

Key Evidence
e Egypt's green finance flows reached $1.2B in 2023, but less than 8% went to early-stage

cleantech startups (CBE Green Finance Tracker, 2024).
e Only 2 Egyptian banks offer tailored financing for renewable energy SMEs; none offer

products for circular economy ventures.

Strategic Objectives
e Establish a Cleantech Fund of Funds seeded by public and donor capital to crowd-in private

investors, with risk-sharing mechanismes.
e [aunch a national Green Performance-Linked Loan Scheme for SMEs, with grace periods

and interest rebates for meeting emissions or water savings targets.
e Introduce a Green Export Guarantee Facility through EXPA and GAFI to help startups reach

African and Gulf markets.
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Figure 89. This horizontal bar chart illustrates the estimated distribution of cleantech financing
flows in Egypt during 2023 by source category. The data reveals a heavy reliance on donor-
funded projects (45%) and sovereign or public megaprojects (30%), with significantly smaller
shares allocated via domestic banks, green bonds, venture capital, and startup-specific
government schemes. The chart highlights a concentrated investment landscape dominated
by top-down capital, underscoring challenges in accessing diverse and inclusive funding
sources critical to scaling cleantech startups and SMEs.

Distribution and Institutional Support of Egypt’s Green
Finance Flows (2023)
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In 2023, Egypt mobilized approximately $1.2 billion in green finance, signaling growing investor
interest and policy focus on sustainability. However, less than 8% of this capital reached early-
stage cleantech startups, revealing a pronounced funding gap that limits innovation and
startup scale-up. This disparity underscores the persistence of a “missing middle” in Egypt's
green finance ecosystem, where large projects attract most capital while agile innovators face
funding scarcity.
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Institutional support is further constrained by the limited availability of tailored financial
products: only two Egyptian banks currently offer dedicated lending lines for renewable energy
SMEs, and none provide financing for circular economy ventures. This narrow product offering
constrains SMEs’ access to affordable, fit-for-purpose capital and slows the emergence of new
green business models.

Addressing these systemic barriers will require expanding concessional finance, creating
blended capital vehicles, and incentivizing financial institutions to develop specialized
products aligned with Egypt’'s green industrial priorities.

Pillar 3: Human Capital, Skills, and Institutional Capacity
Why It Matters

No cleantech scale-up can occur without a trained, retained, and regionally distributed
workforce. Egypt has a young labor force—but one that is largely unprepared for cleantech
deployment.

Key Evidence

e In 2024, only 1.8% of technical graduates specialized in cleantech-aligned fields (CAPMAS,

2024).
e Green job listings in Egypt rose by 36% from 2022-2024, but TVET programs have not

updated curricula since 2019 (World Bank, 2023).

Strategic Objectives

e Create a National Green Skills Strategy, jointly developed by MoETE, MoHESR, MoTl, and
MSMEDA, aligned with market demand and sectoral priorities.

e Establish Regional Cleantech Training Hubs in Upper Egypt, the Delta, and the Canal Zone.
e Create Egypt's first National Certification Program for Cleantech Technicians, including
tracks in solar, water reuse, energy auditing, and EV maintenance.
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Pillar 4: Market Access, Commmercialization,
and Infrastructure

Why It Matters

Startups cannot survive on innovation alone—they need customers, contracts, and scale.
Market access is the bridge between innovation and national impact.

Key Evidence

e Only 2% of cleantech startups surveyed accessed public procurement contracts (MSMEDA,
2023).

e Over 60% of startup failures cited “inability to access distribution channels” as a key factor
(Startup Genome MENA Report, 2024).

Strategic Objectives

e Introduce an Innovation Procurement Exemption Clause in Law 182/2018 to allow startups to
bid on smaller-scale public contracts without megawatt thresholds or 5-year track records.

e [aunch a Cleantech Regulatory Sandbox for pre-commercial technologies to pilot in real-
world environments (e.g. solar for informal settlements, loT water meters in public schools).

e Create Green Zones in Industrial Parks with guaranteed access to power, testing labs, and
infrastructure for certified cleantech ventures.

Pillar 5: Environmental Performance,
Climate Resilience, and Inclusion

Why It Matters

Cleantech is not only about growth—it is about resilience, justice, and measurable
environmental gain. EQypt cannot afford a transition that excludes its rural poor, fails to reduce
emissions, or collapses under climate stress.

Key Evidence

e Only 17% of cleantech projects report emissions or environmental KPIs (MoEny, 2024).
e Egypt ranks 102nd out of 181 countries in climate vulnerability (ND-GAIN, 2024).

e Women-led firms represent <8% of cleantech businesses, and less than 10% of rural
communities are reached by cleantech distribution channels.




Egypt’s clean tech and inclusion snapshot (2024)

17% of cleantech projects Less than 8% of clean-tech
report emissions KPIs. firms are women-led.

Less than 10% of rural communities are
reached by clean-tech distribution
channels.

Egypt ranks 102/181 in
climate vulnerability.

Strategic Objectives

e Mandate MRV Reporting (Monitoring, Reporting, Verification) for all public-funded cleantech
projects—GHG, water, waste, and biodiversity impacts.

e Map national climate risk zones and tie public incentives to project siting in climate-safe and
adaptation-prioritized zones.

e Embed gender-disaggregated KPIs, inclusive design standards, and universal accessibility
into all cleantech public tenders and subsidy programs.

7. Detailed National Policy Recommendations by Pillar

This section operationalizes the five strategic pillars by outlining concrete, evidence-based
reforms targeted at key actors: ministries, regulatory bodies, financing institutions,
development partners, and private sector stakeholders. Each recommendation is derived from
diagnostics throughout the report and crafted to be implementable within a 3-5 year horizon.

Pillar 1: Institutional Coordination and Legal Reform

Recommendation Lead Actor(s) Timeline Details
Enact a National Parliament, Draft in 2025, Legally define cleantech sectors; mandate
Cleantech Law MoPEDIC, enact by 2026 cross- ministerial coordination; consolidate
MoEnv, MoTI incentives and licensing within a unified
framework.
Establish a National MoPEDIC Immediate Inter- ministerial body chaired by the Minister
Cleantech Council of Planningto align strategy, regulation, and

monitoring across MoEnv, MoTl, MoERE,
MSMEDA, MoHESR, and EgyptERA.

Develop a Cleantech EgyptERA, GAF| By 2026 One-stop platform for all cleantech-related
Digital Licensing permits, environmental approvals, and
Portal incentive applications.
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Pillar 2: Financial Mobilization and Investment Alignment

Recommendation Lead Actor(s) Timeline Details

LaunchaCleantechFund Sovereign Fund 2025- Public-private blended vehicle to co-finance

of Funds of Egypt, IFC, EU 2027 VC, PE,and debt flows into Egyptiancleantech
EBRD with tiered de-risking structures. Target:

$300M by 2027.

Create Green CBE, NBE, By 2026 SME credit lines with interest rebates based on

Performance- Linked Banque Misr verified environmental performance (GHG,

Loan Schemes water savings). Linked to MRV compliance.

Establisha Green Export GAFI, EXPA 2025- Training, certification, and logistical support for

Readiness Program 2026 cleantechstartupsto enter African, Gulf,and EU

green tech markets.

Pillar 3: Human Capital, Skills, and Institutional Capacity

Recommendation Lead Actor(s) Timeline Details

Develop a Green Skills MoETE, 2025 Sector- specific curriculum reform (TVET +

National Strategy MoHESR, 2028 university), with employer alignment, female

MSMEDA inclusion targets, and regional distribution

goals.

Launch Cleantech MSMEDA, 2026 Centers of excellence in Upper Egypt, Delta,

Workforce UNIDO, regional and Canal Zones offering certifications,

Development Hubs governors apprenticeships, and entrepreneur training.

Create a Cleantech Job Ministry of 2025 Integrate cleantech into national employment

Classification System Labor, CAPMAS codes to track job growth, wage trends, and
skills gaps.

Pillar 4: Market Access, Commercialization,
and Infrastructure

Recommendation Lead Actor(s) Timeline Details

Amend Law 182/2018 to Parliament, 2025 Allow startups to access public

include Innovation MoF, MoTI procurement for pilots under innovation

Procurement Exemptions clauses with scaled guarantees.

Operationalize a Cleantech MoPEDIC, 2025 Testbed zones in governorates where

Regulatory Sandbox EgyptERA 2026 startups can deploy, iterate, and receive
feedback without full compliance
burdens.

Establish Green Industrial IDA, MoTI, 2026— Develop new or retrofit existing industrial

Zoneswith Cleantech Priority =~ Governorates 2028 areas with cleantech infrastructure,

shared labs, and testing facilities.
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Pillar 5: Environmental Performance,
Climate Resilience, and Inclusion

Recommendation Lead Actor(s) Timeline  Details

Mandate MRV Reporting MoEnv, @ MSMEDA, Immediate Require reporting on emissions

for Publicly Funded donors avoided, water saved, waste diverted,

Cleantech Projects and biodiversity impact—standardized
and public.

Launch a Cleantech MoPEDIC, Egyptian By 2026 Layered GlISrisk data to inform project

Climate Risk Mapping Tool Meteorological siting, investment incentives, and

Authority adaptive planning.

Create a Cleantech CAPMAS, UN 2026 Gender, disability, youth, and regional

Inclusion Index Women, MoEnv inclusion indicators integrated into
public program evaluations and ESG
screening.

Introduce Cleantech MoF, MSMEDA 2025- Offer bonus points and funding

Gender Procurement 2027 priority to women-led, youth-led, or

Incentives rural- serving cleantech enterprises in

tenders and grants.

Cross-Pillar Accountability Mechanism
Why It Matters

No national cleantech transition can succeed without a central accountability architecture—
one that not only tracks project deployment, environmental performance, and inclusion
metrics, but also:

Enables course correction,

Builds public trust,

Informs policy reform,

Guides investment decisions, and

Anchors Egypt’s credibility in climate diplomacy and green finance.

Currently, no single institution in Egypt is responsible for monitoring the cleantech transition in
a structured, transparent, and publicly accessible manner. Data is siloed across ministries,
regulators, donors, and startups. Monitoring is ad hoc. Results are not translated into feedback
loops.

This gap undermines national planning, investor confidence, and Egypt’s ability to align with
international ESG frameworks, NDCs, or SDG 13 (Climate Action).

Strategic Objectives

The accountability infrastructure must:

1-Track: Collect standardized data across all cleantech pillars (environmental impact,
investment, jobs, inclusion, resilience).

2-Verify: Ensure data quality and MRV compliance through third-party audits and automation.
3-Inform: Feed data into planning, regulation, and procurement decisions.

4-Mobilize: Make data visible to investors, donors, and citizens—strengthening participation
and confidence.
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Proposed System: Egypt’s National Cleantech
Dashboard and Strategic Intelligence Unit (NCD-SIU)

Component

National
Cleantech
Dashboard

Strategic
Intelligence Unit
(SIV)

Cleantech MRV
Verification
Portal

Open Data

Repository

ESG
Alignment
Tracker

Policy

Functionality

Interactive public platform that tracks cleantech
KPIs:GHGreductions, water savings,waste diverted,
job creation, gender inclusion, project deployment
by governorate.

Internal analytics and policy unit producing quarterly
briefs on: ecosystem ftrends, gaps, regional
disparities, reform impact, and investor feedback
loops.

Digital submissioninterface for all public-funded and
licensed cleantech projects to report impact data.
Includes auto- validation, geotagging,and blockchain
timestamping.

Standardized, anonymized datasets available to
researchers, civil society, and media to ensure
transparency and data democratization.

Module that tracks alignment of national cleantech
programs with ESGframeworks, SDGs,and Egypt’s
updated NDCs (2025-2030).

Core KPIs Monitored Across Pillars

Pillar

Institutional
Reform

Finance &

Investment

Skills &

Workforce

Market Access

Impact &

Inclusion

KPIs

Institutional Home

MoPEDIC (hosted), managed by
CAPMAS in coordination with

MoEnv, MSMEDA, and
EgyptERA

Embedded within MoPEDIC’s
green  economy  division;
reports to inter- ministerial
council

Managed by EgyptERA with
technical support from MoEnv
and UNDP

Hosted by CAPMAS,regulated
under Egypt's open data and
information  law  (pending
reform)

Developed with UNFCCCfocal
points and  Ministry  of
International Cooperation

Number of policies/laws enacted; inter- ministerial meeting frequency; licensing

efficiency index

Volume of cleantech capital deployed; ratio of public vs. private; % of inclusive finance

products; investor confidence index

Number of certified cleantech professionals;TVETprogram alignmentscore; % women

and rural trainees

Number of startups accessing procurement/export; sandbox participation rate;

commercialization index

GHGavoided (tCO,eq); water saved (m*); % of female-led projects funded; regional

distribution score; inclusion composite index

Governance and Oversight

e Cleantech Strategic Advisory Board: Chaired by the Minister of Planning, includes
representatives from MoEnv, MSMEDA, CAPMAS, private sector, academia, and civil society.
Meets quarterly to review SIU reports and guide adjustments.
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e Third-Party Evaluation Cycle: Every two years, an independent policy research institution
(e.g. Entlaq, ECES, or international partner) conducts a full audit of the cleantech strategy,
using NCD-SIU data.

e Citizen Feedback Loop: Allow user-generated feedback on cleantech installations (e.g.

malfunctioning solar systems) through a mobile app linked to the dashboard.

Phased Implementation Plan

Phase Timeline Outputs

Phase %+ Design and Consultation 2025 Stakeholder mapping; technical needs assessment;
dashboard wireframing

Phase 2- Pilot and Rollout 2026 Launch beta version with 100+ projects across 6
governorates

Phase3 — FullIntegrationand Public 2027-2028 Nationwide deployment; annual reporting; ESG

Access aligned visualizations
Phase 4 — Embedding in National 2028 Integrated into 5-year plan, budget allocation, and
Strategy Cycle onward NDC reporting

8. Institutional and Legal Reform Roadmap

This section outlines the foundational legislative, regulatory, and institutional reforms required
to operationalize the national cleantech transition. Unlike piecemeal reforms, this roadmap is
intentionally systemic: it aligns existing mandates, corrects legal bottlenecks, and introduces
new governance structures capable of delivering scale, resilience, and equity in Egypt's
cleantech economy.

Overview: Why Legal and Institutional Reform
Is Non-Negotiable

Egypt's cleantech ecosystem is currently constrained by:

e An absence of legal identity: “Cleantech” is not defined in Egyptian law, making it difficult to
mandate targets, allocate funds, or trigger public procurement.

e Legacy legal structures that assume centralized, industrial, and fossil-based models of
energy, water, and waste governance.

e Permit and licensing structures that treat startups and SMEs as if they were large-scale
infrastructure developers.

e Institutional silos: No legal framework currently mandates coordination among the Ministry
of Environment, Ministry of Electricity, Ministry of Planning, MSMEDA, and EgyptERA.

As a result, public and private actors operate without a unified direction—delaying
investments, duplicating efforts, and failing to deliver results at scale.
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Legal Reform Priorities

Law / Regulation

Law No. 182 of
2018 (Public
Procurement
Law)

No National
Cleantech Law

Law No. 4 of 1994
(Environmental
Protection Law,
amended 2022)

Law No.720f 2017
(Investment Law)

No regulatory
framework for
decentralized
energy or water
tech

No legal definition
of green jobs or
cleantech
certifications

Current Status

Allows
innovation only
at megawatt
scale or with
prior
experience

N/A

Does not
require
cleantech-
specific MRV or
impact
reporting

Lacks
sector
prioritization in
Article 11 or
Annexes

green

N/A

N/A

Proposed Reform

Amend to include an
Innovation Procurement
Clause with pilot-stage
eligibility for startups

Enact a National
Cleantech Law defining
the sector, assigninginter-
ministerial mandates, and
consolidating
licensing/incentives

Amend to mandate
environmental KPls and
third- party verification for
cleantech projects
receiving public support

Revise to designate
cleantech (by sub-sector)
as a priority investment
area, with tax and customs
benefits

Issue Executive Decrees
or Ministerial Circulars
authorizing off-grid solar,
greywater reuse, and low-
emission construction

Cabinet-level
executive decree
establishing legal
recognition of cleantech
occupations and  skills
tracks

Draft a
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Lead
Institution(s)

Parliament,
Ministry of
Finance, MoTI

MoPEDIC,
MoEnvy,
Parliament

MoEnvy,
MoPEDIC

GAFI, Ministry
of Investment

EgyptERA,
Ministry of
Water
Resources,
MoHousing

MoLabor,
MoETE,
MoHESR

entlagilal

Rationale

Unlocks
procurement
access for
cleantech SMEs

and local startups

Legally codifies
cleantech as a
development and
environmental
priority

Brings MRV and
climate resilience
into national
environmental
governance

Attracts green FDI
and aligns with
Egypt’s NDC
commitments

Enables
deployment of
technologies
currently in legal
limbo

Legitimizes  the
green workforce
and enables labor
market incentives



Institutional Reform Priorities

Institution

MoPEDIC

MSMEDA

EgyptERA

GAFI

CAPMAS

Current Challenge

Mandate not fully adapted
to green or tech transitions

Current instruments
insufficient for deep
cleantech support

No oversight role over

cleantech  standards or
certification
No cleantech - specific

export or investment
promotion program

Tracks energy, water, and
labor data, but not green
indicators

Proposed Reform

Establish Green and Cleantech
Economy Division with full oversight
and dashboard management

Create a Cleantech Enterprise Window

with tailored grants, de- risking, and
upskilling for startups and SMEs

Expand mandate via Prime Ministerial

Decree to oversee licensing, MRV
compliance, and sandboxing
Create a Cleantech Export and FDI

Facilitation Unit with pipeline - building
and certification subsidies

Launch a National Cleantech Statistical
Framework aligned with SDG, ESG, and
NDC targets

Timing and Political Windows
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Outcome

Strategic anchor for cross-
ministerial coordination

Drives scale
domestic innovators

among

Becomes cleantech’s core
regulator

Strengthens Egypt's green
value chains regionally

Enables
accountability
dashboard monitoring

policy
and

Reform Cluster Recommended Political Opportunity
Timing

Procurement Law 2025 Can be fast-tracked through Budget Law 2026
Amendment procurement reforms
Cleantech Law Enactment 2025-2026 Align with Egypt’'s COP29climate diplomacy and 2030

Agenda reporting
Investment Law Annex 2025 GAFI's new sectoral investment promotion strategy
Update review
Skills Certification & Green 2025 MoETE and MoHESR green curriculum overhaul
Jobs Framework already in motion
Regulatory Sandbox 2026 EgyptERA internal review of digital licensing and green
Authorization regulation
Climate Risk Mapping and 2026-2027 Align with new Egypt Meteorological Authority

MRV Enforcement

forecasting tools and climate budget tagging pilots

9. Accountability and Enforcement Mechanisms

(Expanded from Section VI.5: Institutional and Legal Reform Roadmap)

Robust legislation and institutional mandates are only as effective as their implementation
mechanisms. To ensure that legal reforms result in meaningful, measurable change on the
ground, Egypt must establish clear lines of accountability, performance tracking, stakeholder
engagement, and adaptive feedback loops.

The following mechanisms are essential to guarantee that cleantech legal and institutional
reforms are not just enacted, but embedded, enforced, and continuously improved.
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1. Annual Public Reporting via the National
Cleantech Dashboard

All ministries and regulatory bodies involved in cleantech oversight (MoPEDIC, EgyptERA,
MSMEDA, GAFI, MoEnvy, etc.) must submit annual implementation reports on:

o Licensing volumes and processing times

o Public funding disbursed and beneficiaries

o Environmental outcomes (GHG reductions, water savings)
o Inclusion metrics (gender, regional distribution)

o Legislative milestones and enforcement progress

e These reports will feed into the National Cleantech Dashboard, ensuring public transparency,
investor confidence, and alignment with SDG and ESG frameworks.

e Reports will be made publicly available and presented annually at a National Cleantech
Accountability Forum, convened by MoPEDIC with participation from private sector actors,
donors, and civil society.

2. Mandatory Regulatory Impact Assessments (RIAs)
and Stakeholder Consultations

e All new cleantech-related laws, decrees, and regulatory changes must be preceded by a
Regulatory Impact Assessment including:

o Legal benchmarking (regional and international)

Economic cost-benefit analysis

Environmental and climate impact estimates

Gender and social equity analysis

SME impact and startup compliance feasibility

O O O O

Stakeholder consultations must be inclusive of:
Cleantech entrepreneurs and investors

Labor unions and vocational education institutions
Rural representatives and local governance actors
Women's organizations and disability rights groups

O O O O e

e The Routable RIA Process (RRP) will be piloted within MoPEDIC and later mainstreamed into
all cleantech-relevant institutions.

3. Legislative Sunset Clauses and Periodic Reviews

e All new legal or regulatory instruments piloted to support cleantech (e.g. innovation
procurement clauses, regulatory sandbox provisions, fiscal exemptions for green startups)
must include:

o Time-bound sunset clauses (typically 2-5 years)

o Defined review triggers based on uptake, performance, and market feedback

o Built-in mid-term review periods led by independent evaluators or research bodies (e.g.
Entlaqg, ECES, university policy centers)
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e Reforms that demonstrate effectiveness and ecosystem-wide support will be:

o Institutionalized via permanent legislation

o Scaled nationally and integrated into procurement law, investment code, or fiscal
frameworks

e Conversely, underperforming mechanisms will be adjusted or retired—ensuring that the
cleantech ecosystem is dynamic, responsive, and evidence-based.

4. Performance-Linked Budget Allocations and
Incentive Structures

e Ministry and agency budgets tied to cleantech implementation will adopt results-based
budgeting, with disbursement tranches linked to achievement of:

Regulatory reform milestones

o Gender and regional equity outcomes

o Number of licensed cleantech enterprises supported

o Verified environmental impact metrics

o

e This model will be co-designed with the Ministry of Finance and piloted in MSMEDA,
EgyptERA, and GAFI's cleantech portfolios starting in FY2026/27.

5. Institutional Auditing and Oversight Framework

o CAPMAS and the Central Auditing Organization (CAO) will jointly oversee:
o Compliance with MRV mandates

o Timeliness and accuracy of licensing and subsidy approvals

o Integrity of climate risk mapping in project siting decisions

e All institutions implementing cleantech mandates will be subject to biennial institutional

audits, publicly released and integrated into parliamentary oversight and national performance
dashboards.

10. Finance and Investment Architecture for
Egypt's Cleantech Transition

Introduction: Why Capital Architecture Is the Linchpin
of Egypt’s Cleantech Future

Finance is not a supporting actor in cleantech—it is the engine. Every barrier identified in this
report—from stagnant innovation to stunted commercialization and exclusion of women and
rural communities—ultimately converges on a capital system that is fragmented, risk-averse,
undercapitalized, and misaligned with cleantech needs.

Egypt's current green finance flows, while growing, are dominated by infrastructure-scale
renewable energy and donor-driven public programs. There is no unified capital architecture
tailored for cleantech startups, SMEs, community-scale infrastructure, or innovation-focused
scale-ups.
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To meet its climate, energy, and economic development goals, Egypt must construct a
cleantech capital ecosystem that is inclusive, blended, risk-smart, and performance-linked. This
section lays out that system.

Current Gaps and Investment Landscape Realities

Area Current Status Evidence

Risk capital (VC/angel) for Severely limited <8% of Egypt's VC went to cleantech in 2023

early- stage cleantech (MAGNITT, 2024)

Debt financing for green Rare and collateral- Only 2 banks offer green SME loan products; avg

SMEs heavy collateral = 175% of loan (CBE, 2024)

Public investment tools for Fragmented and MSMEDAand MoEnv programs uncoordinated;

innovation underleveraged no public green innovation fund

Gender and inclusion- Virtually absent <5% of green finance reached women-led

sensitive green finance ventures (UN Women Egypt, 2024)

Domestic green bonds Used at sovereign scale No municipal or cleantech-specific bond
only issuances as of 2024

ESGcompliant investment Limited transparency Most local fund managerslack ESGframeworks
vehicles (EBRD Green Investment Review, 2024)

Figure 90. This radar or horizontal bar chart visualizes the maturity of key cleantech financing
dimensions in Egypt, scoring areas from 1 (very weak) to 5 (very strong) based on qualitative status
and quantitative evidence. Scores reflect persistent financing gaps, institutional fragmentation, and
low inclusion of gender and ESG principles.

Maturity Assessment of Egypt’s Cleantech Financing
Ecosystem (2024)

Risk Capital (VC/Angel) I 1

Debt Financing for Green SMEs 2
© Public Investment Tools |GGG
0]
< Gender-Inclusive Green Finance 1

Domestic Green Bonds [N 1
ESG-Compliant Investment Vehicles 2

0 0.5 1 15 2 25 3 35 4 4.5 5
Score (1-5)

Source: MAGNITT (2024) — Cleantech VC Share Central Bank of Egypt (CBE, 2024) — SME Loan Data
MSMEDA, MoEnv (2024) — Public Innovation Funds UN Women Egypt (2024) — Gender Lens
Finance EgyptERA (2024) — Green Bond Data EBRD Green Investment Review (2024)
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The scoring reveals a cleantech finance ecosystem in Egypt that remains nascent and highly
fragmented. Risk capital is scarce, with less than 8% of venture funding targeting cleantech
startups, while debt financing is constrained by stringent collateral requirements and a limited
number of dedicated lenders. Public investment tools lack coordination, leading to
underleveraged innovation support programs.

Gender-sensitive finance approaches are virtually non-existent, with fewer than 5% of
cleantech funds directed to women-led ventures, reinforcing structural equity gaps. Domestic
green bond issuance is restricted to sovereign-level initiatives, with no municipal or sector-
specific instruments in circulation. Moreover, most local fund managers lack formal ESG
frameworks, undermining transparency and the potential for impact investing.

Addressing these multidimensional gaps requires integrated financial sector reforms,
including blended finance instruments, green banking expansion, gender-lens mandates, and
development of subnational bond markets. These interventions are crucial to catalyze a more
inclusive and effective cleantech finance ecosystem.

Strategic Goals for a Cleantech Investment Ecosystem

1-De-risk private investment into high-potential cleantech startups and SMEs.
2-Scale blended finance structures across donor, public, and private capital.
3-Create performance-linked finance mechanisms to reward measurable impact.
4-Ensure inclusion—targeting women, youth, and underserved regions.
S-Institutionalize transparency and ESG integrity across instruments.

Proposed Instruments and Fund Structures
1. Egypt Cleantech Fund of Funds (ECF-FoF)

Feature Description

Structure Public- private blended fund anchored by the Sovereign Fund of Egypt (SFE),with
matching capital from EBRD, IFC, and AfDB

Target Size $300 million (2025 —2030)

Investment Growth - stage cleantech startups, manufacturing scale- ups, and infrastructure - enabling

Focus tech

Mandates 30% women - led or youth - led companies; 25% to Upper Egypt and Canal Zone

Governance Independent investment committee, ESG reporting, managed by licensed fund manager
under FRA

2. Green Innovation Seed Facility (GISF)

Feature Description

Structure Grant and convertible note hybrid facility administered by MSMEDA in partnership with
UNDP, GIZ, and MoPEDIC

Target Size EGP 500 million over 5 years
Use Case Pre revenue cleantech startups, pilot deployments, rural cooperatives

Innovation  3-tier milestone- based disbursement linked to deployment, inclusion, and environmental
KPIs
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3. Green Performance-Linked Loan Scheme (GPLLS)

Feature
Implementers

Target Borrowers

Performance Metrics

Incentives

Description

CBE, Banque Misr, NBE in partnership with IFC and Green Climate Fund

SMEs with verified green tech business models

GHG reduction, water savings, local employment, energy efficiency improvement

Interest rate rebate (up to 2%) and grace period extension for KPIs met annually

4. Climate-Aligned Export Financing Facility

Feature

Administered
by

Offerings

Strategic Focus

Inclusion
Clause

Description

GAFI, EXPA, and Ministry of Trade & Industry

Export guarantees, logistics subsidies, fast-track customs and documentation for

cleantech goods and services
Solar and water tech exports to sub - Saharan Africa, Gulf markets, and North Africa

10% price preference for women - owned exporters in cleantech

5. Green Sovereign and Subnational Bond
Issuance Program

Feature

Structure

Subnational
Pilot

Transparency

Description

Sovereign green bonds issued annually, with earmarked allocations for cleantech

innovation and SME ecosystem - building

Launch municipal green bonds in Alexandria, Aswan, and New Cairo for solar street
lighting, e - mobility, and water reuse

MRV- linked project disclosure, third - party audits, and citizen oversight via Cleantech
Dashboard

Additional Incentives and Fiscal Tools

Instrument Description

Cleantech Tax Tax deductions for accredited cleantech investors and developers (capex, R&D,
Incentive Package workforce training)

Startup - Friendly Eliminate import tariffs on key cleantech components (e.g. batteries, loT sensors,
Customs Regime solar panels) for certified startups

Cleantech Inclusion Targeted demand - side subsidies for women, low -income communities, and
Vouchers rural cooperatives to access cleantech products

ESG Compliance Preferential financing, procurement scoring, and fast - tracked licensing for ESG -
Incentives compliant businesses (verified through Dashboard)
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Governance, Risk Management, and Investor Confidence

e Establish a National Green Finance Coordination Taskforce under the Central Bank and
MoPEDIC.

e Mandate full transparency of green financial flows in line with the EU Taxonomy and GCF
standards.

e Require all public and donor instruments to report via the National Cleantech Dashboard.
e Anchor ecosystem governance in a shared ESG-aligned fiduciary framework, with
participation from institutional investors, civil society, and third-party reviewers.

11. Inclusion, Gender, and Just Transition Mechanisms

Introduction: Cleantech Without Justice Is Incomplete

No national cleantech transition can be considered successful if it replicates or worsens existing
social, geographic, and gender-based inequalities. A just transition is not an add-on—it is a
strategic imperative that determines whether Egypt's cleantech economy will be socially
stable, widely adopted, and democratically supported.

Despite growing innovation and investment in the cleantech sector, the evidence throughout
this report reveals that women, youth, informal workers, people with disabilities, and residents
of Upper Egypt and rural Delta governorates are disproportionately excluded from
participation and benefit. These exclusions are not accidental—they are structural, and they
must be dismantled with intentional policy, design, and financing.

Structural Exclusion: What the Data Shows

Inclusion Metric Current Source
Status
Women - led cleantech enterprises <8% UN Women Egypt, 2024
Female employment in renewables sector ~15% IRENA Egypt Snapshot, 2024
Rural household access to solar/clean energy <10% EgyptERARural Electrification Survey,
2023
Shareof cleantech public programs with gender- 0% MoPEDIC Program Audit, 2024
disaggregated reporting
Green training programs targeting people with None MoETE Disability Access Review, 2023
disabilities
Proportion of cleantech investment to Upper <7% FlatbLabs & MSMEDA Regional
Egypt and Sinai Investment Tracker, 2024

This data confirms the narrative: cleantech in Egypt is not inclusive by default. Without reform,
the transition risks becoming urban-centric, male-dominated, and elitist in structure and
benefit.
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Figure 91. Inclusion Gaps in Egypt’s Cleantech Ecosystem (2024): The chart reveals persistent
inclusion gaps across Egypt’s cleantech landscape. Women-led enterprises make up less than 8%,
and only 15% of the renewable energy workforce is female. Rural households with access to clean

technologies remain under 10%, while no public programs report gender-disaggregated outcomes

or offer green training for people with disabilities. Additionally, less than 7% of cleantech investment

reaches underserved regions like Upper Egypt and Sinai. These figures highlight the urgent need for
inclusive policy design, targeted funding, and regional equity strategies.
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Source: UN Women Egypt (2024) IRENA Gender and Energy Reports (2024) CAPMAS Labor Force
Survey (2024) World Bank Skills for Green Jobs Report (2024) EgyptERA (2023) MoPEDIC Program
Evaluations (2023)

The graph exposes persistent inequities in Egypt’s cleantech transition. Women-led enterprises
constitute only 8% of cleantech startups, while female participation in renewable energy
employment is limited to 15%, closely mirroring overall female labor force participation (14.5%).
Rural households suffer from low access to clean energy solutions (10%), with no public
programs offering gender-disaggregated KPIs or green training for persons with disabilities.
Additionally, less than 7% of cleantech investments flow to underserved areas like Upper Egypt
and Sinai. This data underscores the urgent need for inclusive policy frameworks, targeted
funding, and localized outreach strategies to bridge these systemic gaps.

283



entlagulai

International Benchmarks:
How Inclusion Can Be Engineered

Egypt can draw lessons from successful global programs:

e India’s Solar Sahelis: Over 10,000 rural women trained as solar distributors and technicians;
enabled rural electrification in 13 states while generating livelihoods and visibility.

e South Africa’s Just Energy Transition Investment Plan (JET-IP): Prioritizes job creation in
coal-transitioning regions with gender and youth targets embedded in green financing flows.

e Colombia’s Gender-Responsive Climate Action Plan: Cleantech workforce programs include
childcare subsidies and female participation quotas.

e Kenya's Inclusive Climate Finance Guidelines: All green finance proposals must
demonstrate how they reach low-income or marginalized populations.

Principles of Egypt’s Just Cleantech Transition

o Pro-poor: Reach informal workers, slum dwellers, smallholders, and communities with no
grid access.

e Gender-just: Ensure women are not just users or beneficiaries, but owners, designers, and
leaders.

e Regionally balanced: Prioritize underserved governorates through affirmative allocation,
training, and infrastructure.

e Accessibility-centered: Design cleantech products for non-literate users, people with
disabilities, and the elderly.

e Participatory: Integrate excluded voices in technology design, policymaking, and
evaluation.

Key Mechanisms for Operationalizing Inclusion

0 Cleantech Inclusion Index and Impact Scorecard

Developed by CAPMAS, MSMEDA, and UN Women to track:

% of projects reaching rural or informal areas

% of women/youth-led enterprises funded

% of green jobs created for underserved groups

% of inclusive product designs certified

Integrated into project approvals, public tenders, and green bond KPlIs.

® O O O O e

9 Inclusive Product Design Standards

e All cleantech products receiving public support must meet:

o Universal Design Protocols (for usability across ability levels and literacy)

o Gender-Sensitive Design Reviews (reviewed by MoEnvy, civil society, and disability inclusion

bodies)
e Product pilots must include diverse user testing, with feedback documented in MRV reports.
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e Regional Equity Allocation in Public Funding

e MSMEDA and MoPEDIC to institute Cleantech Equity Targeting Rules:

o Minimum 30% of public cleantech funding earmarked for Upper Egypt, Sinai, and frontier
governorates.

o Mandatory partnerships with governorate-level entrepreneurship and innovation offices.

e Gender-Responsive Cleantech Cooperatives

e Support for the formation of women-led and youth-led cleantech cooperatives in rural areas,
supported by:

o MSMEDA startup capital,

o GIlZ training support,

o Public procurement reservation schemes (e.g. 15% of off-grid solar contracts).

e Pilots launched in Sohag, Qena, Aswan, and Beheira (2025-2026).

e Green Jobs for All - Inclusive Workforce Pipelines

e Design gender-responsive, disability-inclusive TVET programs with:

o Free tuition and stipends

o Localized training in informal and rural communities

o Guaranteed job placement pipelines tied to public procurement and private sector
matching

e |ntegration of green job programs into Takaful and Karama social protection exit strategies.

G Inclusive Access Vouchers and Demand-Side Financing

e MoEnv and MoSS to issue green technology access vouchers for:

o Female-headed households

o Families with disabled members

o Low-income cooperatives

e Vouchers can be redeemed for approved cleantech products (e.g. solar lanterns, water
filtration, biodigesters), integrated with product subsidies and inclusion reporting.

Safeguards and Governance for Inclusive Cleantech

Mechanism Function

Independent Gender and Reviewsall public cleantech initiatives, procurement designs,and KPls for
Equity Review Board inclusion compliance

Mandatory Inclusion RIA All laws, reforms, and funding programs must assess gender, disability,
(Regulatory Impact  and regional equity impact before approval
Assessment)

Integration into ESG and MRV All inclusion indicators and mechanisms embedded in Egypt's national
Frameworks Cleantech Dashboard, ESG reporting systems, and performance - linked
green finance tools

12. Implementation Timeline and Reform Sequencing
Why Sequencing Matters

Cleantech transitions fail not because of bad ideas, but because of poor timing, institutional
overload, and sequencing mismatches. Attempting to launch all reforms at once—across
ministries, governorates, and financing institutions—would overwhelm the system and dilute
accountability. Success hinges on a phased, coherent rollout where foundational reforms
unlock and enable more advanced interventions.
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This section presents a pragmatic 5-year national implementation roadmap, organized by:
e Immediate wins (2025): Low-hanging reforms with high signalling value

e Foundational reforms (2025-2026): Legal, regulatory, and institutional restructuring

e Catalytic investments (2026-2027): Financing architecture and market-shaping

infrastructure

e Scale and deepening (2027-2029): National rollout, inclusion mainstreaming, and export

readiness

e Consolidation and global positioning (2030): Transition from pilot ecosystem to regional

cleantech hub

Year-by-Year Implementation Plan
2025: Unlocking the Ecosystem — Legal, Institutional,

and Policy Triggers

Action

Draft and table the National Cleantech

Law

Amend Law 182/2018 to enable
innovation procurement

Launch the National Cleantech Council
Establish Cleantech Division within
MoPEDIC

Draft EgyptERA's expanded cleantech

regulatory mandate

Launch RIA Guidelines for all cleantech
laws and funding instruments

Lead Institutions

MoPEDIC,
Parliament, MoEnv

MoF, MoTI,

Parliament
MoPEDIC

MoPEDIC

EgyptERA

MoPEDIC, CAPMAS,
MSMEDA

Outcome

Legal recognition of cleantech; cross-
ministerial mandates

Unlocks  public procurement for
startups

Coordination and agenda setting
Dedicated implementation unit
Licensing, sandboxing, and MRV
oversight

Inclusion, gender, and impact

mainstreaming

2026: Foundational Systems — Regulation, Data,

and First-Stage Capital
Action

Operationalize Cleantech Regulatory

Sandbox
Launch National Cleantech Dashboard
(beta version)

Enact Green Skills Strategy + curriculum
reforms

Introduce MRV mandates for all publicly
funded cleantech

Deploy first round of Green Inclusion
Vouchers

Launch Green Innovation

(GISF)

Seed Facility

Begin National Cleantech  Statistical

Framework development

Lead Institutions

EgyptERA, MoPEDIC

CAPMAS, MoPEDIC

MoETE,
MSMEDA

MoHESR,

MoEnv

MoSS, MoEnv

MSMEDA, UNDP

CAPMAS

286

Outcome

Pilot- scale innovation
controlled zones

deployment in

Real- time tracking of reforms, finance,
jobs, and impact

Cleantech - aligned training programs

Environmental accountability and
emissions data

Subsidized access for underserved
populations

Pre- commercial financing for startups

KPI alignment with SDG, ESG,and NDC
metrics
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2027: Catalytic Investments and Regional Scale-Up
Action Lead Institutions ~ Outcome

Launch Cleantech Fund of Funds SFE, IFC,EBRD Blended capital for growth -stage ventures
($300M target)

Establish Green Export Readiness GAFI, EXPA Regional and African market entry for
Program Egyptian cleantech

Introduce Performance-Linked Loan CBE,Banque Misr KPFbased SME finance tied to impact

Schemes metrics

Open first Cleantech Training and MoETE, MoTI Regional workforce expansion in Upper
Certification Hubs Egypt and Delta

Issue Egypt's first municipal green MoF, Local infrastructure finance (solar, e-
bonds Governorates mobility, water reuse)

Launch pilot Inclusive Product Design MoEnvy, Certified inclusive tech standards for
Program MSMEDA cleantech tools

2028-2029: Deepening the Transition,
Driving Market Access

Action Lead Institutions Outcome

Integrate Cleantech KPIs into National MoF, MoPEDIC Performance - based budget allocation
Budgeting Cycle

Scale Gender- Responsive  Cleantech MSMEDA, GlZ, 100+ new enterprises in 10
Cooperatives MoEnv governorates

Formalize TVET-Enterprise Job Matching MoETE, Private Skills-to- employment pipelines

Programs Sector

Establish Green Industrial Zones with IDA, MoTI Infrastructure for scaling solar, water,
cleantech prioritization battery sectors

Export pilot with 25+ cleantech products GAFI, EXPA Validates Egypt’'s position as exporter,
into COMESA/Gulf not just adopter

2030: Global Positioning and Sustainability

Action Lead Institutions Outcome

Conduct national third - party Independent policy body Course correction, global
evaluation of cleantech strategy (e.g. Entlaq or ECES) benchmarking, reform refresh
Embed cleantech goals in Egypt's NDC MoEnv, MolC Formalized international climate
2030 submission positioning

Launch Egypt Cleantech Investment MoPEDIC, SFE, GAFI Capital mobilization and
Roadshow (Africa, Europe, Gulf) international visibility

Transition dashboard and MRV to fully CAPMAS Public accountability and ESG
open data systems ecosystem trust
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Risk Mitigation and Adaptive Management

Risk Mitigation Strategy

Reform overload / institutional Sequenced reforms with clarity of lead actors and mandates
fatigue

Political turnover Anchor cleantechagendain bipartisan frameworks, Vision 2030, and
NDCs

Investor hesitation Use blended finance tools and performancebased de-risking

Elite capture / exclusion Use inclusion KPIs, geographic targeting, and citizen feedback loop:

Data gaps and greenwashing Independent verification, MRV portals, dashboard transparency

13. Final Strategic Note: Making Egypt a Regional
Cleantech Leader by 2035

From Momentum to Leadership

Egypt is no stranger to transformation. With one of the MENA region’s most diversified
economies, the Arab world’s largest population, and a geographic position linking Africa, the
Gulf, and the Mediterranean, Egypt has repeatedly demonstrated its capacity to shape regional
futures. Now, it faces a new and urgent opportunity:

To become the regional hub of cleantech innovation, production, export, and inclusive green
growth by 2035.

This report has laid bare the structural constraints that currently hold Egypt’s cleantech
ecosystem back: fragmented regulation, underperforming capital architecture, exclusionary
design, and weak commercialization pathways. But it has also outlined the institutional tools,
policy levers, and investment frameworks needed to overcome them—many of which are
already within reach.

Egypt has:

e The scientific talent and entrepreneurial base to compete with the best in MENA and
beyond;

e Strategic trade agreements (COMESA, GAFTA, EU Association) that open green markets
across three continents;

e A young population eager for green jobs, dignified livelihoods, and technological futures;
e A government that has anchored environmental reform in its Vision 2030, Climate Change
Strategy 2050, and Nationally Determined Contributions (NDCs).

What remains is coordination, execution, and political will.
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Egypt’'s Unique Value Proposition as a Cleantech Leader

Strength Opportunity

Geostrategic location (Africa—Gulf~-Europe Become a green export corridor linking MENAto African
junction) cleantech markets

Established industrial infrastructure Localize manufacturing of solar panels, inverters, storage

units, and water tech

International trust in Egypt’'s environmental Leverage credibility for green FDI, sovereign green bond
diplomacy (COP27 legacy) expansion, and climate finance deals

Diaspora and youth talent pools Build global partnerships, reverse brain drain, and stimulate
green entrepreneurship

Large domestic demand for water and Use local scale as a launchpad for export readinessand
energy solutions market testing

Egypt does not need to imitate Germany, India, or Morocco. It must build a cleantech model

that is Egyptian in its priorities, African in its partnerships, Arab in its scale, and global in its
ambition.

Strategic Vision 2035: What Success Looks Like

By 2035, Egypt can and must achieve the following milestones:
1. Economic and Industrial Outcomes

Metric Target
Share of cleantech in Egypt's GDP > 5%
Number of cleantech SMEs 10,000+
Cleantech job creation (formal sector) 500,000+

Egypt origin cleantech exports $3B+ annually

2. Environmental Impact Outcomes

Metric Target

Cumulative GHG reductions from cleantech > 150 million tCQeq
Households reached with water saving or renewable tech 5 million

Rural energy access from offgrid systems Universal by 2035

Public infrastructure (schools, clinics) with cleantech integratior 100% of new builds
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3. Inclusion and Equity Outcomes

Metric Target
% of women-led cleantech businesses > 30%
Regional distribution of green funding > 40% to Upper Egypt and Canal Zone:
Share of green jobs held by youth (ages #35) > 60%

% of cleantech projects with verified inclusive design 100% of public- funded projects

From Plan to Momentum: What Needs to Happen Now

This report has done more than diagnose Egypt’s cleantech landscape—it has issued a
blueprint for action. But reports do not change systems. Leadership does. Coordination does.
Long-term commitment does.

We recommend that:

0 MoPEDIC formally adopt this action agenda as a cross-government mandate, issuing a
Cabinet decree by 2025.

9 Egypt's international partners (UNDP, EU, GIZ, IFC, EBRD) support immediate
implementation of financing tools, inclusion mechanisms, and institutional reforms.

e Public and private actors convene a National Cleantech Transition Forum every year to
track progress, build partnerships, and course-correct together.

e Parliament formally incorporates cleantech investment and inclusion metrics into its
budget review process, national investment code, and oversight hearings.

e Universities and research institutions embed cleantech, climate justice, and sustainability
across all relevant curricula by 2026.

A Final Word

Egypt's cleantech future is not hypothetical. It is here, in this document, in your institutions,
and in your hands.

It is a future where Egyptian engineers power African grids, where women-led startups purify
rural water, where Upper Egypt becomes a battery manufacturing hub, and where green jobs
reach informal commmunities not as charity—but as national priority.

This is not the end of a report.

It is the beginning of Egypt's next industrial revolution—one that is green, just, and genuinely
transformative.
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Conclusion:
Egypt at the Threshold of
a Green Breakt rough



The conclusion reframes Egypt’s cleantech agenda as a national imperative, not a policy
option. It synthesizes key insights: outdated institutions, risk-averse finance, marginalization of
cleantech in policy discourse, and systemic exclusion of women and rural innovators. Calling
this a “threshold moment,” the report urges permanent reform over temporary fixes. It
proposes a shift from rhetoric to enforcement, from top-down design to inclusive co-creation,
anchored in three imperatives: strategy, execution, and accountability. A national cleantech
playbook is recommmended, assigning mandates across sectors. Egypt has the assets to lead—
but must act now to turn vision into transformation.
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Reframing the Moment —
Cleantech as a National Imperative

Egypt today is confronting a convergence of structural challenges: rising population pressures,
severe resource depletion, uneven industrial productivity, and accelerating climate stress. By
2030, Egypt's population is projected to exceed 120 million, while its per capita water availability
is expected to fall below 500 m3/year, entering the threshold of absolute water scarcity as
defined by the United Nations (FAO, 2024). Simultaneously, energy demand is rising at an
annual rate of 5.5%, outpacing both generation capacity and grid efficiency (IRENA, 2023).
Meanwhile, the job market must absorb nearly 900,000 new entrants each year—a feat
impossible without sectoral transformation.

Cleantech is no longer a luxury or environmental preference. It is a strategic necessity for
survival, competitiveness, and equity.

Yet Egypt’s current development model remains largely tethered to fossil-heavy industries,
centralized infrastructure, and low-productivity water and energy use. Agriculture still
consumes over 85% of national freshwater, while irrigation efficiency remains below 60%, far
behind global best practices (MWRI, 2023). Buildings consume nearly 40% of national
electricity, and only a fraction of them are equipped with energy-efficient systems (MoHousing
Energy Audit, 2022).

Figure 92. Resource Use and Efficiency Gaps in Egypt’s Development Model (2024): Egypt's
development model continues to rely heavily on resource-intensive sectors with limited
efficiency. Agriculture consumes 85% of national freshwater, while irrigation efficiency remains
below 60%, far below global best practices. The building sector accounts for 40% of national
electricity use, yet only a small fraction (~5%) of buildings are equipped with energy-efficient
systems. These figures highlight critical inefficiencies in water and energy use, reinforcing the
urgency for integrated cleantech solutions—particularly in green infrastructure, smart
irrigation, and retrofitting of the built environment.

Resource Use and Efficiency Gaps in Egypt’s Development
Model (2024)
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At the same time, the global economic order is changing. The EU Carbon Border Adjustment
Mechanism (CBAM) and ESG-aligned investment standards are redefining market access.
Green value chains are being reshaped, and countries that cannot decarbonize risk
marginalization. Egypt exported $9.8 billion in chemicals and fertilizers in 2023—products that
are highly emissions-intensive. Without cleantech-integrated production and cleaner energy
inputs, these exports will face mounting tariffs and reputational risks by 2026, when CBAM
enforcement begins.

Domestically, the burden of environmental degradation and resource mismanagement is
falling disproportionately on poor and rural Egyptians. In Upper Egypt, over 25% of households
lack access to reliable sanitation, and in some governorates, rural electrification costs exceed
five times the national average per household (CAPMAS, 2024). Heatwaves, increasingly
frequent and intense, have already reduced agricultural labor productivity by 10-15% in peak
months, exacerbating food insecurity and household income stress (WFP-Egypt Climate
Impact Brief, 2023).

And yet, Egypt is not without options. The country has a vibrant entrepreneurial base—over
3,000 registered green and environmental startups (MSMEDA Green MSME Registry, 2024)—
and a growing ecosystem of TVET institutions, research centers, and digital platforms ready to
pivot to cleantech. Regional market demand is rising too: Africa’s off-grid solar market alone is
projected to exceed $2.5 billion by 2027, with major unmet demand across Sudan, Libya, and
the Sahel.

What Egypt needs is coordinated activation of its dormant potential.

This report positions cleantech not just as a tool to meet Egypt's climate targets, but as a
platform to redesign the economy from the ground up. Cleantech is an opportunity to:

e Reduce Egypt’s annual CO, emissions—which surpassed 310 million tons in 2022, placing it
among the top 30 global emitters (IEA, 2023),

e Reclaim 2 billion m3 of wastewater annually, which currently goes untapped,

e Create over 500,000 green jobs by 2035, especially for youth and informal workers,

e Slash national energy and water subsidy burdens, which exceeded EGP 100 billion in
FY2022-23, according to MoF estimates.

But none of this will happen by default. The current ecosystem is fragmented, underfunded,
and heavily reliant on donor cycles and isolated pilot projects. There is no legal definition of
cleantech, no performance-linked finance infrastructure, and no national dashboard to
measure results. Without action, Egypt risks missing both the environmental window and the
economic upside of the global green transition.

This report offers not just an analysis of the moment—but a pathway forward: one rooted in

Egyptian realities, supported by global evidence, and designed to build a cleantech economy
that is just, resilient, and scalable.
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What We Learned - Key Insights

Despite a visible increase in early-stage activity and the emergence of green entrepreneurs
across governorates, innovation in Egypt’'s cleantech space is still struggling to scale. As
documented in Section V.2, most cleantech startups face severe challenges accessing markets,
navigating licenses, sustaining operations, and attracting post-seed capital. Between 2020 and
2024, only 9 cleantech startups in Egypt raised Series A or beyond, compared to 52 in Kenya, 47
in South Africa, and 39 in Morocco during the same period (Africa Early-Stage Investment
Report, 2024). Stakeholders consistently described Egypt's cleantech landscape as “pilot-rich
but scale-poor,” reflecting a pattern where innovation exists—but cannot progress beyond
initial deployment.

What this signals is the need for a deliberate shift in ecosystem architecture—from
disconnected pilot funding and donor reliance, to a nationally coordinated pipeline that
bridges research, incubation, scale-up, and procurement. Public procurement frameworks
must be amended to prioritize performance over precedent. Infrastructure funds and startup
incubators need to be backed by legal reforms and regulatory clarity. Without systemic
architecture that enables early-stage ideas to scale, Egypt's green transition risks stagnating in
perpetual experimentation.

Furthermore, the lack of integration between academic research and commercial application
exacerbates the challenge. Universities and research institutions often operate in silos, with
limited pathways for translating innovations into market-ready solutions. Establishing
technology transfer offices and fostering partnerships between academia and industry can
bridge this gap, ensuring that scientific advancements contribute directly to the cleantech
sector’s growth.

1. Legal and institutional architecture is
fragmented and outdated

Egypt currently has no unified legal definition of cleantech, nor a dedicated law, regulatory
framework, or institutional body mandated to coordinate the sector. Ministries operate in
parallel—sometimes in conflict—with overlapping mandates from the Ministry of Environment,
EgyptERA, MSMEDA, MoPEDIC, and the Industrial Development Authority. The result is a
fractured regulatory environment that disproportionately burdens new entrants. According to
Entlag’'s 2023 Policy Access Survey, only 12% of cleantech startups were able to complete their
licensing process within six months, while 64% received contradictory guidance from multiple
regulatory bodies. Sub-sectors like battery storage, greywater reuse, biogas systems, and green
building materials remain unregulated.
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Figure 93. Regulatory Barriers to Starting Cleantech Businesses in Egypt (2023): Despite
growing interest in green innovation, Egypt’s regulatory environment remains a major
constraint for cleantech entrepreneurship. According to Entlag’s 2023 Policy Access Survey, only
a small fraction of startups completed licensing within six months, while 64% reported
receiving contradictory guidance from regulatory bodies. The absence of clear frameworks for
emerging sub-sectors—such as battery storage, biogas, and greywater reuse—further delays
market entry.
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A coherent legal framework—beginning with a National Cleantech Law—must define the
sector, consolidate institutional roles, and unlock innovation-friendly standards. This is not
merely about red tape; it's about reducing market ambiguity, sending credible signals to
investors, and de-risking technology adoption. Clear rules will also allow Egypt to align with
emerging international frameworks, such as the EU’'s Green Deal, CBAM tariffs, and African
Continental Free Trade Area (AfCFTA) sustainability standards. Without this regulatory
foundation, Egypt cannot credibly scale or export its cleantech potential.

Additionally, the absence of standardized certifications and quality assurance mechanisms
hinders the credibility of cleantech products and services. Implementing internationally
recognized standards and establishing accredited testing facilities can enhance trust among
consumers and investors, facilitating broader adoption and integration of cleantech solutions.
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2. The financial architecture is undercapitalized,
risk-averse, and exclusionary

Cleantech investment in Egypt remains shallow and misaligned with risk profiles required to
drive green innovation. In 2023, total green finance flows reached $1.2 billion (CBE Green
Finance Tracker, 2024). However, less than 8% of this was allocated to cleantech startups or
SMEs. The vast majority went to sovereign infrastructure projects and utility-scale initiatives
backed by international financing institutions. Local banks continue to demand collateral
equal to 175% of loan value for SME borrowers, while venture capital remains hesitant due to
long payback periods and regulatory uncertainty. There is still no mechanism for performance-
linked finance, revenue-based lending, or cleantech guarantee funds.

Addressing this gap requires the establishment of a dedicated National Cleantech Fund of
Funds, de-risking facilities backed by blended finance, and instruments tailored to the long
gestation periods of environmental technologies. Domestic financial architecture must also
enable tiered capital—from grants and vouchers to convertible equity and green bonds—
across startup life cycles. Crucially, inclusion mandates should require that funding
mechanisms reach women, rural innovators, and underserved governorates. Without equity in
access and bold innovation in financial tools, Egypt’s cleantech economy will remain
fundamentally constrained.

Moreover, fostering partnerships between financial institutions and international development
organizations can introduce innovative financing models, such as green credit lines and
sustainability-linked loans. These models can offer more favorable terms to cleantech ventures
that meet specific environmental and social performmance indicators, aligning financial
incentives with sustainable outcomes.

3. Cleantech remains invisible in the public
imagination and institutional design

Despite climate-related pressures on water, energy, and food systems, cleantech remains
largely invisible in public discourse, public infrastructure, and public education. As the
MoPEDIC Facility Sustainability Audit (2023-24) revealed, less than 10% of public buildings in
Egypt—including schools, hospitals, and ministries—feature any cleantech integration, such as
solar panels, greywater systems, or energy-efficient lighting. In a 2024 CAPMAS-GIZ survey,
only 13% of rural households recognized solar water pumps as viable, and only 6% had ever
received information on clean energy options.

A national shift in public perception, behavior, and cultural familiarity is essential. Cleantech
should be embedded into school curricula, vocational training, public sector infrastructure, and
televised national campaigns—transforming it from an elite term into an everyday tool. Public
buildings must lead by example. National media, religious leaders, schools, and community
centers should amplify stories of cleantech success—especially when led by local actors and
women. Cleantech adoption must feel not only viable but aspirational—the smart, dignified
choice for Egyptians across income and geography.

In addition, leveraging digital platforms and social media can play a pivotal role in raising
awareness and educating the public about the benefits of cleantech. Interactive applications,
online tutorials, and virtual workshops can disseminate information widely, engaging younger
demographics and fostering a culture of innovation and environmental stewardship.

297



entlagulai

4. The ecosystem is not inclusive by designh—
and this is holding it back

As Egypt's cleantech economy grows, it risks reproducing the exclusions of past development
models. Most recent CAPMAS data from Q4 2024 puts female labor force participation at just
16.6%, and less than 8% of cleantech enterprise ownership is held by women. Meanwhile, only
7% of cleantech investment reaches Upper Egypt and Sinai—governorates that also bear the
highest environmental burdens. Persons with disabilities, informal workers, and slum residents
are virtually absent from cleantech training programs, user consultations, or product trials.
Inclusion is not just a moral imperative—it is an ecosystem multiplier.

Making cleantech inclusive requires moving beyond access to agency. Women must not only
be hired—they must lead and own. Rural communities must not only adopt—they must co-
design. Youth must not only be trained—they must shape curricula, tools, and financing terms.
MSMEDA, GlZ, and the MoSS have piloted successful models of gender-responsive and
inclusive programs—these now require national replication, tied to budget lines and tracked
through KPIs. Without structural inclusion, cleantech will remain an urban, male-dominated
sector detached from the real frontlines of environmental resilience.

Furthermore, implementing targeted mentorship and incubation programs for
underrepresented groups can nurture a diverse pool of cleantech entrepreneurs. By providing
tailored support, networking opportunities, and access to capital, these initiatives can
empower marginalized communities to contribute actively to the cleantech sector, fostering
innovation that reflects the needs and aspirations of all Egyptians.

Why This Time Must Be Different — Avoiding Past Pitfalls

Egypt is no stranger to reform. Over the past two decades, multiple national strategies—from
Vision 2030 to the National Climate Change Strategy 2050—have aimed to promote
sustainable development, green industry, and environmental stewardship. But the history of
reform in Egypt is also one of promising frameworks undermined by poor implementation,
institutional inertia, and limited local ownership. Cleantech cannot afford to follow this path.
The urgency of climate risk, energy insecurity, and economic exclusion requires a different
approach—one grounded in integration, inclusion, and accountability.

What follows is a reflection on the five most repeated failures in Egypt’s past development
efforts—and how the cleantech transition can and must avoid them.

1. From Pilot Fatigue to Scalable Systems

The last decade of cleantech programming in Egypt has been dominated by pilots. Between
2015 and 2022, over 180 donor-funded cleantech pilot projects were launched, according to
UNDP’s 2024 Innovation Portfolio Review. Yet fewer than 12% were scaled, and most failed to
feed into public procurement frameworks or national investment pipelines. These pilots often
operated in isolation, lacked follow-up capital, and were decoupled from broader infrastructure
or energy systemes.

Pilots can be valuable, but without institutional anchoring and policy continuity, they breed

“Initiative fatigue.” Innovators lose momentum, communities lose trust, and public institutions
miss the opportunity to learn and adapt.
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Successful pilots must now be linked to procurement incentives, state co-financing, and long-
term inclusion into national infrastructure budgets. The government should mandate that all
donor-supported cleantech pilots include a clear path for scaling, transfer of knowledge, and
fiscal integration.

Furthermore, Egypt must establish a National Cleantech Registry and real-time performance
dashboard to capture, compare, and assess pilot outcomes. This would enable replication,
reward effectiveness, and help de-risk financing for proven models—moving from project-
based development to system-wide transformation.

2. From Law-on-Paper to Enforcement-in-Practice

Egypt has made commendable strides in drafting policies and laws aligned with global
environmental norms. Yet too often, legal frameworks are passed without enforcement
decrees, compliance mechanisms, or institutional training. According to MoPEDIC's Legal
Implementation Tracker (2024), only 43% of climate and environment-related laws passed since
2015 have corresponding executive regulations, and less than 30% have allocated budgets for
enforcement.

In cleantech, this problem is acute. The Investment Law (Law 72/2017) references “green
industries” as a priority sector—but lacks an annex clarifying which technologies are eligible.
Procurement Law 182/2018 allows for non-price-based tendering—yet less than 2% of
government procurement contracts in 2023 used performance-based metrics. Energy, water,
and waste sectors still operate under legacy compliance systems designed for large industrial
players, not startups or decentralized innovation.

To avoid this trap, Egypt must require that every cleantech-related law include time-bound
enforcement decrees, ministerial reporting requirements, and penalties for non-compliance.
This should be backed by capacity-building programs for regulators, performance dashboards
accessible to citizens, and independent audit mechanisms. Legal credibility is not built through
drafting—it is earned through execution.

3. From Top-Down Imposition to Local Co-Design

Many green initiatives in Egypt have been conceived centrally and implemented without
sufficient community input. This has led to disjointed projects that are mismatched with local
conditions. For example, a 2020 USAID-supported sustainable housing project in Minya failed
to take off because local builders had no access to the materials used in the model design.
Similarly, a solar mini-grid pilot in South Sinai collapsed after two years because the
community was not consulted on maintenance structures or cost-sharing agreements.

A just cleantech transition requires participatory planning. Solutions must be co-designed with
users—from farmers and informal workers to students and community health workers. When
communities participate, adoption increases, costs fall, and feedback loops are created. Co-
design also increases transparency, reducing elite capture and building trust in institutions.

The government should embed community design labs, inclusive townhalls, and rural
cleantech co-ops as part of all major environmental interventions. Civil society must also be
empowered to play a stronger monitoring role—ensuring that cleantech solutions are not only
environmentally sound but socially embedded.
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4. From Donor Dependency to National Ownership

While donors have played a critical role in advancing Egypt's environmental agenda, the
country remains overly dependent on short-term donor programs, particularly in innovation
and early-stage finance. According to the Green Climate Fund Country Portfolio (2024), over
60% of Egypt's cleantech funding between 2020-2024 came from international sources, with
limited public co-financing. This has created a fragmented ecosystem driven by shifting
external priorities, rather than long-term national strategy.

Donor dependency creates volatility: when political shifts or funding cycles change, programs
stall or vanish. Worse, lack of domestic ownership leads to poor integration of donor efforts into
national systems. Several innovative cleantech pilots—including battery recycling labs and
waste-to-energy incubators—ended without transition plans to Egyptian institutions or
budgets.

To prevent these disruptions, EQypt must create sovereign investment facilities, such as a
Cleantech Fund of Funds with pooled donor and government contributions. Budgeting reform
must ensure that pilot programs are accompanied by state matching grants. The Ministry of
Planning should mandate exit strategies and sustainability plans as a condition of donor
approval—ensuring that programs become embedded in Egyptian institutions, not parallel to
them.

5. From Inclusion Rhetoric to Structural Equity

Many past green programs referenced gender and inclusion, yet very few implemented real
structural tools to deliver on those goals. This is especially evident in cleantech. According to
UN Women Egypt (2024), less than 5% of cleantech funding went to women-led businesses,
and only 7% of national cleantech investment reached Upper Egypt and Sinai. National labor
programs still fail to disaggregate cleantech jobs by gender, ability, or geography—Ilimiting
both insight and intervention.

Inclusion cannot be treated as an optional add-on. Gender budgets, equity audits, regional
targeting, and universal design standards must be hardwired into every law, fund, and
program. Without these, cleantech will mimic the hierarchies of the fossil economy—urban,
male, and capital-intensive—rather than transform them.

Cleantech is an opportunity to do development differently: to create green jobs that are flexible
for caregivers, technologies that are usable by persons with disabilities, and startups that
emerge from marginalized governorates. Achieving this requires institutional commitment—
not just intention. KPIs must track inclusion, procurement criteria must reward it, and
performance financing must incentivize it. The time for rhetoric is over. Inclusion must now be
engineered.
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The Path Forward - Vision, Action, and Accountability

The evidence is clear. The barriers are known. The tools are available. What remains now is not
more diagnosis—but decision.

Egypt stands at the edge of a critical opportunity: to transition from a fragmented, donor-
dependent cleantech landscape to a nationally integrated, globally competitive, and socially
just cleantech economy. But this transformation will not occur through vision alone. It must be
made real through precise action, institutional leadership, and a long-term accountability
architecture that ensures durability beyond any single political cycle.

This is not about adding cleantech to the margins of existing development plans. It is about
making cleantech the organizing logic of Egypt’'s next phase of growth.

Vision: A Cleantech Economy That Works for Egypt

By 2035, Egypt can become the regional leader in cleantech innovation, manufacturing, and
export—anchored in four strategic pillars:

1-Industrial Transformation: Replacing inefficient legacy industries with energy-efficient, low-
emission, circular economy value chains.

2-Inclusive Job Creation: Building a labor force where youth, women, and informal workers
lead the next wave of green innovation.

3-Domestic Resilience: Reducing water and energy insecurity through cleantech-integrated
infrastructure, off-grid systems, and smart resource management.

4-Export Readiness and Geopolitical Relevance: Positioning Egypt as the primary green tech
gateway to Africa and the Arab region—Ileveraging trade agreements, diaspora networks, and
manufacturing capacity.

This vision is neither utopian nor unaffordable. It is grounded in the very trends already shaping
the global economy—from EU carbon border taxes to African green market demand and Gulf
sovereign wealth investments in sustainability.

What Egypt needs is clarity, cohesion, and courage.

Action: A National Playbook for Coordinated Reform

The preceding sections have outlined a detailed reform architecture—from legal amendments
and regulatory redesign to blended finance vehicles, inclusion mechanisms, and cross-
ministerial governance. To activate this architecture, Egypt must commit to:

e Legislative Institutionalization: Enact a National Cleantech Law, amend the Procurement
Law to allow innovation exemptions, and update investment and environmental protection
legislation to prioritize cleantech deployment and performance tracking.

e Capital Mobilization at Scale: Launch the Egypt Cleantech Fund of Funds ($300M target by
2030), operationalize performance-linked loan schemes, and issue green bonds with
subnational allocations and public impact reporting.

e Workforce and Inclusion Systems: Establish national cleantech training hubs, integrate
green jobs into TVET and university curricula, and deploy demand-side inclusion vouchers for
underserved communities.
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e Market Access and Export Infrastructure: Create innovation procurement frameworks,
cleantech regulatory sandboxes, and regional export readiness programs that tie Egypt’s
industrial output to real markets across Africa, the Gulf, and Europe.

e Data, Measurement, and Monitoring: Embed cleantech KPIs in Egypt’s statistical system,
launch the Cleantech Dashboard and Strategic Intelligence Unit, and require MRV compliance
for all publicly supported projects.

These reforms are not academic—they are implementable. They are cost-effective compared to
the long-term costs of environmental degradation, climate-related displacement, and
continued economic exclusion.

Accountability: Embedding Reform in National Systems

No transition is sustainable without institutional memory and oversight. This report proposes
three core accountability levers to ensure Egypt’s cleantech strategy remains on track:

1-The Cleantech Dashboard and Registry: Publicly available, real-time performance data
across finance, environmental KPlIs, inclusion, and job creation—linked to national budgeting
and procurement cycles.

2-Annual Cleantech Accountability Forum: A convening mechanism that brings together
ministries, startups, governorates, donors, and civil society to assess progress, adapt strategies,
and announce policy corrections.

3-Third-Party Evaluation and Mid-Term Reviews: Independent audits of cleantech
performance every two years—conducted by policy think tanks, universities, and multilateral
partners—to ensure transparency, credibility, and course correction.

Together, these tools create a feedback system that transforms cleantech from a policy
ambition into a performance-driven national mandate.

From Strategy to Transformation -
A Closing Call to Action

This is not the first time Egypt has attempted structural reform. Nor will it be the last. But it
may be the most consequential. The cleantech transition is more than a response to climate
change—it is an answer to the defining question of Egypt's future: Can we build an economy
that grows without extracting, that innovates without excluding, and that protects our people
while preparing them for a radically different world?

This report has made it abundantly clear: we can.

But we must act.




To Policymakers and Government Leaders

You have the authority to anchor this transition in law, in budget, and in
national planning. Do not defer action to the next five-year plan or the
next donor roundtable. Reform the laws. Fund the programs. Coordinate
the ministries. Let cleantech become the spine of Egypt’s post-carbon
economic strategy—and let it be Egyptian in its leadership, its workforce,
and its outcomes.

To Investors and the Private Sector

There is no shortage of climate capital globally—but there is a shortage of
confidence, pipeline, and bankability. Egypt can change that. Cleantech in
Egypt is no longer charity. It is an investable market—with rising demand,
regional export potential, and a generation of engineers, founders, and
SMEs building real solutions. Come early. Stay long. Help shape the
ecosystem—not just benefit from it.

To Universities, Researchers, and Think Tanks

The cleantech transition needs more than engineers—it needs public
policy experts, behavioral economists, designers, legal scholars, and data
scientists. It needs fieldwork, impact evaluations, user experience research,
and monitoring frameworks. Embed cleantech into your curricula,
research agendas, and community engagement models. Become not just
observers of this transition—but architects of it.

To Civil Society and Citizen

You are not passive recipients of cleantech. You are its drivers. When
communities demand solar for clinics, composting toilets for schools, or
clean transport for workers—they make cleantech inevitable. When
women lead cooperatives, when farmers co-design irrigation tech, when
youth build inclusive apps—they democratize the green economy. Make
noise. Ask questions. Demand transparency. This transition belongs to you.

To Egypt’s Youth

You are not the future of cleantech. You are its present. The developers
building clean mobility platforms in Cairo, the founders installing solar
grids in Minya, the university teams prototyping desalination tech in Suez
—your work is not peripheral. It is central. This is your sector. Own it. Shape
it. Defend it.
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If Egypt's last transformation was about physical infrastructure, this one is about systems

infrastructure. If the past was built on extraction, the future must be built on regeneration,
equity, and resilience.

Let this report be more than a plan. Let it be a mandate for execution, a call to coordination,
and a test of ambition.

The road ahead is not easy. But neither was electrification. Neither was agriculture. Neither was
building the Suez Canal.

Egypt did those.
Now it's time to build this:

A cleantech economy.
Inclusive. Just. Scalable. Egyptian.

Let's get to work.
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