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The Group of Twenty (G20) High-Level Voluntary Principles on Sustainable Industrial Hubs (Priority Two: 
Outcome One) 

Under South Africa’s G20 Presidency, sustainable industrialisation hubs have been placed at the heart of the global energy 
transition dialogue, advancing a collective vision in which clean technologies drive inclusive growth, regional resilience, 
and climate responsibility. Guided by our three priorities under the G20 Energy Transition Working Group (ETWG), we have 
consistently underscored that “industrial transformation must deliver prosperity for people, not just production for markets.” 

Throughout our engagements — from Cape Town to Sun City — we have called for “sustainable industrial hubs that connect 
clean energy, innovation, and inclusive value chains.” The message has been clear: clean hydrogen and its derivatives, 
sustainable manufacturing, and clean energy value chains must not be exclusive frontiers; they must be vehicles for job 
creation, technology transfer, and local capacity-building, particularly across emerging and developing economies. 

This Outcome One Report delivers on that collective vision. It presents the G20 High-Level Voluntary Principles for 
Sustainable Industrialisation Hubs, a framework that builds upon the 4Ps—People, Planet, Prosperity, and Partnerships. 
These principles reaffirm the importance of technology neutrality and recognise that countries will pursue industrialisation 
at a scale and pace defined by national circumstances, resource endowments, technological readiness, and development 
priorities. 

The framework proposes strategies for regional co-location of industries, efficient use of clean energy infrastructure, and 
mechanisms for investment de-risking and innovation sharing. It also highlights the importance of strong market signals 
to enable clean industrial development, foster value addition, and enhance competitiveness through secure and resilient 
value chains. 

As we emphasised during our ETWG’s KwaZulu-Natal consultations, “industrial hubs must not become islands of exclusion, 
but ecosystems of opportunity.” Accordingly, these voluntary principles call for synchronised policy frameworks, cross-
border infrastructure cooperation, and regional value chain integration — particularly to advance Africa’s participation in 
the global clean economy. 

We commend the collective contributions from institutions such as the Council for Scientific and Industrial Research (CSIR), 
United Nations Industrial Development Organization (UNIDO), International Energy Agency (IEA), Sustainable Energy for 
All (SEforALL), International Renewable Energy Agency (IRENA), Mission Innovation (MI), Research and Development 20 
(RD20) for clean energy and technologies, Organisation for Economic Co-operation and Development (OECD), Deutsche 
Gesellschaft für Internationale Zusammenarbeit, and the World Economic Forum (WEF), whose collaboration has informed 
this forward-looking and actionable framework. This report affirms that sustainability and industrialisation are not opposing 
forces — when guided by shared principles, they are mutually reinforcing drivers of growth and resilience. 

Drawing on South Africa’s experience with the Green Hydrogen Commercialisation Strategy and the Just Energy Transition 
Investment Plan, we will continue to pilot sustainable industrial hubs through public-private partnerships (PPPs) and regional 
collaboration under the African Continental Free Trade Area. We invite G20 partners to co-invest in these green growth 
ecosystems to expand technology manufacturing, support skills development, and empower communities to participate 
meaningfully in the clean industrial revolution. 

Through these voluntary principles, we can build not only sustainable industrial hubs but also inclusive economies — 
where clean energy fuels productivity, innovation uplifts people, and prosperity is shared across borders. Together, through 
solidarity in action, equality in outcomes, and sustainability in legacy, we can forge a global industrial transformation that 
truly leaves no one behind. 

 

Dr. Kgosientsho Ramokgopa, MP
Minister of Electricity and Energy
Republic of South Africa
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EXECUTIVE SUMMARY

THE NET-ZERO IMPERATIVE AND G20 LEADERSHIP OPPORTUNITY
The G20 High-Level Voluntary Principles for Sustainable Industrialisation Hubs will establish a collaborative pathway to scale 
zero- and low-emission technologies — including hydrogen derivatives such as ammonia — as catalysts for sustainable 
industrialisation. These principles create an enabling framework to mobilise investment, build resilient value chains, and 
accelerate regional cooperation, while respecting the diverse energy pathways of G20 members. With a particular focus 
on emerging markets and developing economies, the initiative unlocks opportunities for technology transfer, local value 
addition, and quality job creation through sustainable industrial hubs.

Building on successive G20 presidencies’ hydrogen diplomacy, South Africa’s 2025 leadership positions industrial hubs as 
strategic platforms to reconcile climate action with development priorities. This comes at a pivotal moment: the global net-
zero transition is both imperative and an unprecedented opportunity to reshape industrial ecosystems. For resource-rich 
emerging economies across Africa, Latin America, and South Asia, these principles enable leapfrogging through renewable 
endowments, critical mineral reserves, and strategic trade corridors, transforming comparative advantages into sustainable 
development gains.

SUSTAINABLE INDUSTRIALISATION HUBS (SIHs) AS CATALYSTS
Sustainable Industrialisation Hubs (SIHs) are emerging as pivotal platforms in this transition. These geographically 
concentrated, sustainable-energy-integrated zones can play a central role in decarbonising heavy industry, enhancing 
energy security, advancing clean technology innovation, and generating inclusive employment. By clustering industrial 
actors, shared infrastructure, and Research and Development (R&D) ecosystems, SIHs align economic development with 
climate goals and social equity.

Countries that align their industrial strategies with clean energy transitions stand to benefit from:

•	 Participation in global clean technology value chains,

•	 Decarbonisation of hard-to-abate sectors, including steel, cement, shipping, and fertilisers, and

•	 Socioeconomic dividends such as job creation, energy access, and improved trade competitiveness.

Global momentum is accelerating, with SIHs already advancing in countries such as South Africa, Morocco, Austria, 
Denmark, Saudi Arabia, and Brazil. However, systemic barriers remain a concern, particularly for developing regions due 
to limited access to affordable finance, fragmented regulatory frameworks, weak infrastructure, and limited technology 
localisation.

To overcome these challenges and accelerate deployment, three strategic pillars of action are essential:

1. MOBILISING FINANCE FOR SIH

Emerging economies face high capital costs, currency risks, and shallow financial markets that impede investment in SIHs. 
To unlock scalable, climate-aligned financing, the G20 should:

•	 Deploy de-risking instruments such as guarantees, blended finance, and first-loss capital;

•	 Catalyse public-private partnerships (PPPs) across infrastructure, supply chains, and innovation; and

•	 Leverage climate finance to lower borrowing costs and crowd in private capital.

National governments must complement these efforts by ensuring regulatory stability, providing fiscal incentives, and 
supporting local supply chain development through technology transfer and skills development.
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2.  CLEAN ENERGY-INTEGRATED INDUSTRIAL DEVELOPMENT

Clean energy transitions are reshaping industrial opportunities. With markets for renewables, batteries, hydrogen, and 
electric mobility expanding rapidly, emerging economies must embed clean energy into regional development strategies, 
particularly through economic corridors linking new and existing SIHs. Key actions include:

•	 Integrated Energy Planning: Aligning industrial zones with long-term clean energy infrastructure;

•	 Local Processing of Critical Minerals: Advancing beyond extraction to value-added processing and refining, while 
stimulating local demand to manage competing import alternatives;

•	 Empowering Corridor Institutions: Strengthening governance and linking corridor planning with climate goals;

•	 Localising Clean Energy Value Chains: Incentivising domestic manufacturing of solar photovoltaics (PVs), hydrogen 
components, and electric vehicle (EV) batteries;

•	 Decarbonising Heavy Industry and Transport Hubs: Using technologies like green hydrogen and green energy 
corridors to decarbonise heavy industry, aviation, and shipping;

•	 Innovation and De-risking: Supporting demonstration projects and regional innovation hubs with dedicated funding 
instruments;

•	 Fostering Regional Alliances: Promoting cross-border collaboration and knowledge-sharing to scale investment 
and harmonise standards; and

•	 Subsidies: Government subsidies can also play a critical role in scaling SIHs and clean energy deployment.

3.  REGIONAL INTEGRATION OF SIHs AND DEVELOPMENT CORRIDORS

To realise the full potential of SIHs, markets must evolve from isolated pilots to cohesive cross-border ecosystems. Regional 
integration will:

•	 Enable economies of scale and cost reduction;

•	 Unlock export potential and secure long-term offtake agreements; and

•	 Accelerate technology deployment and infrastructure sharing.

The G20 should support:

•	 Financing Sustainable Industrialisation Hubs;

•	 Industrial strategies for secure and resilient supply chains that ensure opportunities for shared value creation, while 
demonstrating the comparative value of cross-border ecosystems over isolated pilots; and

•	 Integrating Hydrogen Economies Across Regions, with due consideration of technology transfer, Intellectual Property 
(IP) sharing, skills, and training by way of donations, grants, and support programmes.

Africa is endowed with vast reserves of critical minerals—cobalt, lithium, copper, platinum group metals, manganese, and 
graphite—and energy resources—fossil fuels, as well as solar, wind, hydro, and geothermal—yet energy supply remains 
limited: around 600 million people on the continent lack reliable access to electricity. This energy gap constrains economic 
growth and industrial potential, particularly in rural areas, where agriculture remains the dominant sector of the economy. 
As African economies grow and urbanise, demand for energy-intensive industries and infrastructure is rising. Strategic 
investments in sustainable industrialisation can create a virtuous cycle that expands energy access and drives productivity, 
which in turn can attract more investment. (IEA, Sustainable industrialisation in Africa: Stepping up the value chain., 2025)

Africa’s hydrogen corridor vision is a key opportunity for the G20 to support regional market development and ensure 
inclusive participation in global value chains.

Pilot projects and regulatory experiments will be essential to building trust, demonstrating value, and accelerating investment.
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1.  INTRODUCTION AND BACKGROUND

The G20 ETWG under South Africa’s G20 Presidency prioritises the critical role of low-carbon industrialisation in 
supporting just energy transitions, fostering economic development, and achieving global net-zero commitments. 
While it is generally accepted that countries will follow differentiated pathways in line with their national circumstances 

to ensure security of supply and achieve a just, inclusive, and affordable energy transition, hydrogen produced from zero- 
and low-emission technologies and its derivatives, such as ammonia, have emerged as key enablers for decarbonising 
hard-to-abate sectors while creating new economic and trade opportunities.

To this end, the relevance of sustainable industrial hubs powered by hydrogen produced from zero- and low-emission 
technologies and its derivatives, such as ammonia, has been highlighted across various G20 presidencies. Japan’s 2019 
G20 Presidency emphasised innovation in low-to-zero-emission energy technologies, making hydrogen a key priority for 
the G20 for the first time. Furthermore, Saudi Arabia’s 2020 G20 Presidency prioritised hydrogen as a future fuel, while 
Italy (2021) and Indonesia (2022) advanced dialogue on hydrogen’s role in industrial transformation and energy resilience. 
During India’s 2023 G20 Presidency, G20 members recognised the importance of exploring, diversifying, adopting, and 
advancing sustainable biofuels and hydrogen produced from zero- and low-emission technologies, and their derivatives 
such as ammonia, to contribute to the energy transition, enhance energy security, and address greenhouse gas (GHG) 
emissions. Under India’s presidency, the G20 Energy Transitions Ministers’ Meeting, held in Goa in July 2023, adopted 
the High-Level Voluntary Principles on Hydrogen, aiming to foster international cooperation and build a sustainable and 
equitable global hydrogen ecosystem that benefits all nations.

Building on this G20 legacy, South Africa’s 2025 G20 presidency positions sustainable industrialisation hubs for hydrogen 
produced from zero- and low-emission technologies and its derivatives, such as ammonia, as a key agenda item to 
support inclusive growth, particularly across emerging economies. These hubs are essential for promoting manufacturing, 
scaling up technology localisation, unlocking demand, and strengthening regional value chains. The G20 High-Level 
Voluntary Principles for establishing Sustainable Industrial Frontier Hubs place a specific focus on long-term sustainable 
jobs and low-carbon industries for Africa and emerging economies. The principles further provide for intercontinental 
partnerships needed to unlock funding, secure off-takers to de-risk investments, and enable technology transfer, as well 
as the incorporation and adoption of locally developed IP from initiatives such as the Hydrogen South Africa (HySA) 
programme and other similar programmes (refer to Box 3).

The Presidency aims to open opportunities in key sectors such as steel, aviation, shipping, cement, clean technology 
manufacturing, fertilisers, chemicals, and refineries, with a focus on Africa, while acknowledging diverse just transition 
pathways and initiating a process to define standard terms for off-take agreements to provide a neutral basis for negotiating 
project-specific contracts for hydrogen produced from zero- and low-emission technologies and its derivatives.

The G20 High-Level Voluntary Principles reflect a collective commitment to advancing inclusive, sustainable industrial 
development. Acknowledging the varied national circumstances of G20 members, these principles provide a flexible yet 
coherent framework to enhance investment readiness, promote regional integration, strengthen resilient supply chains, and 
unlock shared value creation for long-term sustainability.

Africa has a unique opportunity to leverage its abundant critical minerals and natural resources to develop sustainable 
industrialisation hubs into global manufacturing value chains by creating meaningful jobs and driving the transition to a 
sustainable future economy. Several opportunities have been identified for the continent to build on its existing capabilities 
and strategically position itself in these rapidly emerging industries across critical mineral beneficiation, production of low-
emission energy-intensive commodities, and clean technology manufacturing. 

1.1.  SUSTAINABLE INDUSTRIALISATION OPPORTUNITY FOR AFRICA
Africa has a significant opportunity to advance its industrial development by moving up the value chain in the clean 
energy sector, as highlighted in the IEA report “Sustainable Industrialisation in Africa: Stepping Up the Value Chain” (IEA, 
Sustainable industrialisation in Africa: Stepping Up the Value Chain, 2025). The continent is a major global supplier of 
critical minerals, including 70% of the world’s cobalt, half its manganese, and nearly 20% of its copper, yet it currently 
captures only a fraction of the economic value from these resources. By investing in mineral processing, refining, and 
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downstream value addition, such as producing battery-grade cobalt and copper in the Democratic Republic of the 
Congo and Zambia, high-purity manganese in South Africa and Gabon, and graphite anodes in East Africa, Africa could 
dramatically increase its share of the global clean energy market. This shift would not only boost local economies but also 
reduce reliance on raw material exports while supporting global supply chain diversification.

Box 1: Market opportunity for battery material beneficiation and upstream manufacturing.

Globally, the combined market value of clean energy technologies, including solar Photovoltaic (PV), wind, batteries, 
EVs, heat pumps, and electrolysers, has more than tripled, rising from less than United States dollars (USD) 200 
billion in 2015 to over USD 700 billion in 2023. This represents a compound annual growth rate of 16% in under 
a decade — a trajectory that is likely to continue, driven by the urgent need to decarbonise energy systems and 
the growing demand for refined critical minerals such as copper, nickel, cobalt, graphite, and rare earth elements. 
Africa, with its vast mineral endowment, is uniquely positioned to capture greater value through beneficiation and 
manufacturing of clean energy technologies. 

Regional integration is pivotal to unlocking significant economic opportunities for mineral beneficiation across 
the continent. In battery materials, for example, an integrated approach could unlock shared value for battery 
manufacturing: Eastern African countries could specialise in producing spherical graphite for battery anodes; South 
Africa can expand production of high-purity manganese sulphate — a key material for battery cathodes; Morocco 
could scale up output of purified phosphoric acid; and the Democratic Republic of the Congo and Zambia could 
beneficiate their cobalt and copper resources, feeding them into upstream battery manufacturing processes. This 
coordinated regional strategy could strengthen Africa’s role in the global energy value chain while fostering industrial 
growth and job creation. 

Source: IEA 2025 report

Beyond mineral processing, Africa’s vast renewable energy potential positions it as a competitive producer of low-emissions 
industrial commodities. With some of the world’s best solar and wind resources, the continent could become a hub for 
green hydrogen-based steel and ammonia production, offering cost-competitive exports to Europe and Asia. A High 
Potential Case explores the potential to scale up hydrogen-based iron production, enabling Africa to export 15 million 
tonnes of low-emissions iron by 2050, worth four times as much as raw iron ore at current prices. Similarly, expanding 
ammonia production for fertilisers and clean fuels could eliminate import dependence while creating new export markets, 
with Africa’s ammonia output potentially reaching 40 million tonnes by 2050. These industries would also drive infrastructure 
development, job creation, and energy access, benefiting broader economic development.

Figure 1: Share of global clean energy technology manufacturing by technology, 2023. Source: Policy Center for the New South, Key 
Energy Trends Shaping 2025 (2025).

Finally, Africa has great potential to become a player in clean technology manufacturing, particularly in EVs, batteries, 
and renewable energy components. Countries such as Morocco, South Africa, and Egypt, with existing automotive 
and industrial bases, could lead the transition to EV and battery production, potentially manufacturing 5 million EVs 
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annually by 2050 in the High Potential Case. Solar panel and wind turbine assembly, along with electrolyser production, 
could further strengthen Africa's industrial capabilities, with the continent potentially meeting 70% of its solar cell demand 
and 80% of its wind tower demand domestically by 2050. However, realising this vision requires addressing challenges 
such as high capital costs, infrastructure gaps, competing import alternatives, and skills shortages through targeted 
policies, international partnerships, and investment incentives. Currently, clean technology manufacturing remains highly 
concentrated, with China accounting for roughly 70% of global output value for six key clean energy technologies, as 
depicted in Figure 1.

1.2.  ADDRESSING URGENCY AND RISKS
Africa faces the urgent challenge of creating up to 15 million new jobs annually by 2030, with half of all new entrants to 
the global labour force coming from sub-Saharan Africa. Sustainable industrialisation, anchored in manufacturing growth 
and related skills development, is critical to achieving this goal, yet manufacturing value-added in sub-Saharan Africa 
has remained stagnant at around 11% of gross domestic product (GDP). With 83% of African countries commodity-
dependent, transforming economies requires shifting from raw material exports to domestic value-added production. 
Secure environmental, social, and economic benefits from infrastructure and trained human resources are essential to 
meeting these goals.

Regional exchange mechanisms involving civil society organisations across G20 countries can boost grassroots 
beneficiation and community development measures in SIHs, further enabling a just transition. 

Access to reliable, affordable, and clean energy is essential for sustainable industrialisation, enabling investment in 
energy-intensive processing and manufacturing. Africa’s renewable energy potential, together with regional and national 
commitments such as the African Leaders Nairobi Declaration on Climate Change and Call to Action (2023) and the African 
Energy Efficiency Strategy and Action Plan (2025), positions the continent to meet rapidly growing energy demand while 
advancing industrial transformation.

The continent holds 30% of the world’s mineral reserves essential for the green transition, including cobalt, lithium, and 
nickel. Local value addition delivers significant economic benefits: refining cobalt in the Democratic Republic of the Congo 
boosted its market by nearly threefold, generating USD 6 billion in exports in 2022. The Africa Green Minerals Strategy calls 
for leveraging these resources to drive domestic value addition, job creation, and regional industrialisation.

However, dependence on imported clean energy 
technologies is increasing. Between 2022 and 2024, 
Africa imported over USD 12 billion in solar PV modules, 
lithium-ion batteries, and EVs, with more than 90% of PV 
modules sourced from China (Figure 2). Under current 
plans, solar PV capacity is projected to reach 67 GW by 
2030, potentially resulting in USD 8 billion in cumulative 
module imports from 2025 to 2030.

Without local manufacturing capacity, this reliance risks 
exposing African economies to supply chain shocks, 
exchange rate volatility, and escalating import bills. Green 
industrial hubs for sustainable industrialisation present a 
strategic response, co-locating manufacturing, R&D, and 
skills development to strengthen value chains, enhance 
resilience, and capture more domestic economic value.

Investing in these hubs is both an economic opportunity 
and a resilience strategy, ensuring African economies can 
meet future demand while advancing their climate and 
development objectives.

Source: UN Comtrade Database (n.d.). Note: Based on HS Codes: 854143, 
850760, 870380. 

Figure 2: Import value of solar PV modules, assembled electric 
vehicles and lithium-ion batteries into Africa, 2022–2024.
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1.3.  ABOUT THE REPORT
This report is produced as a contribution to Priority 2, Outcome 1 of the G20 ETWG under the South African presidency. 
It provides a strategic framework for advancing SIHs, with a focus on zero- and low-emission hydrogen and ammonia as 
key enablers of decarbonisation, industrial growth, and energy security.

Developed by the CSIR in collaboration with the Department of Electricity and Energy (DEE), incorporating extensive 
research and analytical input from leading international organisations, including the IEA, MI, RD20, and UNIDO, as well 
as local partners, this report builds on the legacy of previous G20 presidencies and addresses the urgent need for just, 
inclusive, and resilient energy transitions, particularly in emerging economies. It offers actionable insights into:

•	 Financing mechanisms to reduce capital costs and de-risk investments in clean hydrogen projects.

•	 Industrial strategies for secure supply chains, local value addition, and job creation.

•	 Regional integration to scale hydrogen economies and foster cross-border collaboration.

By aligning climate action with economic development, this report serves as a roadmap for G20 members, investors, and 
policymakers to accelerate the transition toward net-zero industrialisation while unlocking new opportunities for sustainable 
growth.

 

Source: UNCTAD (2025); UN Comtrade data
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2. SUSTAINABLE INDUSTRIALISATION HUBS

SIHs present a transformative approach to aligning industrial growth with climate and development objectives. They 
provide an integrated framework in which industries, infrastructure, and energy systems operate in synergy, enabling 
resource efficiency, innovation, and resilience. By concentrating clean technologies, advanced manufacturing, and skilled 

workforces in one location, SIHs can catalyse investment, boost productivity, and position regions as leaders in the low-carbon 
economy by reducing costs through economies of scale, shared infrastructure, and collaboration.

2.1.  THE IMPERATIVE FOR SUSTAINABLE INDUSTRIALISATION 
The industrial sector contributes nearly 30% of global GHG emissions, positioning it as a critical battleground in the fight against 
climate change. With nations committed to achieving the Paris Agreement’s 1.5°C target and the UN Sustainable Development 
Goals, transitioning to sustainable, resilient, and inclusive industrial systems has become an urgent priority.

Historically, industrialisation has driven economic growth, job creation, and technological advancement. Yet, traditional models 
dependent on fossil fuels, linear resource consumption, and high emissions are incompatible with a net-zero future. As the G20 
nations account for 80% of global industrial output, they play a pivotal role in reshaping industrial ecosystems through SIHs.

These hubs, geographically concentrated zones integrating industries, energy systems, and infrastructure, must leverage clean 
energy, circular economy principles, and advanced technologies to decarbonise production while maintaining competitiveness. 
Among the most promising solutions are low- and zero-emission hydrogen (green hydrogen produced from electrolysis of water 
and blue hydrogen produced from natural gas with carbon capture) and its derivatives (ammonia, e-fuels, and methanol), which 
can decarbonise steel, chemicals, shipping, and heavy transport (UNIDO, 2025).

2.2.  DEFINING SIHs: KEY CHARACTERISTICS
SIHs are energy-integrated, geographically clustered industrial zones designed to accelerate the transition to sustainable industry. 
Anchored in low-to-zero-emission hydrogen and ammonia, SIHs can:

•	 Decarbonise heavy industries,

•	 Strengthen regional energy security,

•	 Foster clean technology innovation, and

•	 Generate inclusive employment opportunities.

By co-locating manufacturing facilities, shared infrastructure, and R&D ecosystems, SIHs offer a new industrial development 
model aligned with climate goals, economic resilience, and social equity.

Aligning industrial policy with energy transition strategies is crucial to unlocking these benefits. Countries that adopt this approach 
can gain:

•	 Enhanced industrial competitiveness,

•	 New job opportunities,

•	 Local value addition,

•	 Improved energy access, and

•	 Expanded export potential for clean technologies and low-carbon products.

This is particularly relevant for the Global South, where abundant renewable resources provide a competitive advantage in 
developing hydrogen-based economies.

2.3.  GLOBAL SIH CASE STUDIES
A growing number of countries are implementing SIHs/clusters to achieve sustainable industrialisation. These hubs vary in form 
from cleantech manufacturing zones and hydrogen innovation parks to low-carbon export platforms, but share key 
features:

•	 Co-located industrial actors,

•	 Integration of renewables and sustainable molecules, and

•	 A systemic approach to decarbonisation and development.
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Additionally, SIHs can address energy access challenges through embedded energy planning and infrastructure.

Examples of emerging and operational SIHs include the following (Figure 3):

A:	 East London Industrial Development Zone (South Africa) – an eco-industrial park integrating renewable energy and circular 
economy practices.

B:	 Atlantis Special Economic Zone (South Africa) – a cleantech manufacturing hub for solar PV and water-efficient technologies.

C:	 Sustainable Energy Park (Morocco) – a research and training centre focused on solar technologies.

D:	 Sustainable Tech Valley (Austria) – a European hub for climate innovation and clean manufacturing.

E:	 Kalundborg Symbiosis (Denmark) – a circular industrial system sharing energy, water, and materials.

F:	 NEOM: Low- to zero-emission hydrogen project (Saudi Arabia) – a large-scale, renewable-powered facility.

G:	 Steel decarbonisation mega hub (Brazil) – a facility for producing low-carbon hot-briquetted iron.

Across these examples, SIHs are designed to unlock three primary outcomes:

1.	 Industrial Participation in Cleantech Value Chains – enabling countries to enter and scale sectors like hydrogen, ammonia, wind, 
and solar manufacturing.

2.	 Decarbonisation of Hard-to-Abate Sectors – improving climate outcomes and creating markets for low-emission products.

3.	 Local Socioeconomic Development – increasing access to energy, creating jobs, and fostering skills development in host 
communities.

Despite their transformative potential, the development of SIHs in emerging economies faces significant hurdles. These include 
constrained access to concessional finance, fragmented regulatory and policy frameworks, insufficient infrastructure, and limited 
capacity for technology adaptation and localisation. Addressing these systemic challenges requires more than domestic reforms; 
it demands a coordinated international response. This involves deploying de-risking instruments, aligning regulatory standards, 
enabling effective knowledge and technology transfer, and strategically investing in innovation ecosystems to build resilient and 
inclusive industrial value chains.

Figure 3: Examples of emerging and operational sustainable industrialisation hubs. Source: UNIDO (2025). 
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3. GLOBAL HYDROGEN LANDSCAPE

This section provides an overview of key applications for low-emissions hydrogen, global production costs, and 
demand forecasts. It examines the drivers of national hydrogen strategies, particularly in developing countries, and 
assesses both the opportunities and challenges of integrating low-emissions hydrogen into emerging economies’ 

energy systems.

It also explores the critical innovations needed to accelerate the adoption of clean hydrogen and its derivatives, such as 
ammonia, and outlines the national, regional, and international partnerships required to mobilise funding, scale technologies, 
and implement research and innovation programmes. These efforts are essential to ensure a just, affordable, and inclusive 
hydrogen transition. The report builds on the latest global data, market assessments, and project pipelines to highlight 
strategic entry points for hydrogen development across production, infrastructure, and end-use sectors.

3.1.  LOW-EMISSIONS HYDROGEN
3.1.1.  THE ROLE OF LOW-TO-ZERO EMISSIONS HYDROGEN IN DECARBONISING HARD-TO-ABATE SECTORS

Achieving climate neutrality will require not only scaling up renewable electricity but also deploying low-emissions hydrogen 
in sectors where direct electrification is technically unfeasible. Heavy industry, long-distance transport, shipping, and 
aviation – collectively known as sectors with hard-to-abate emissions – depend on feedstocks, high-temperature heat, 
or energy-dense fuels that hydrogen and its derivatives are uniquely suited to provide (Haering, Smeeta, & Steph, 2025).

While most G20 countries have introduced hydrogen strategies (Figure 4: Timelines of Hydrogen Strategies. (IRENA, A 
guide to design, International Renewable Energy Agency, 2024)) to support their net-zero ambitions, developing countries 
are also advancing rapidly: around 40% of published hydrogen strategies now come from this group. This signals a growing 
global recognition of hydrogen’s pivotal role in the future energy mix.

Figure 4: Timelines of hydrogen strategies. Source: IRENA, Renewable Energy Auctions: A Guide to Design (2024).

3.1.2.  GLOBAL TRENDS IN HYDROGEN PRODUCTION AND DEMAND

The global hydrogen market today is predominantly reliant on carbon-intensive production, with steam methane reforming 
(SMR) responsible for 90% of supply and generating nearly one gigatonne of Carbon Dioxide (CO2) emissions annually. 
Emerging alternatives include green hydrogen produced via renewable-powered electrolysis, blue hydrogen from fossil 
fuels coupled with carbon capture, and biomass conversion pathways. Although international definitions vary, the European 
Union’s (EU’s) Renewable Energy Directive sets a stringent threshold for low-emissions hydrogen at less than 3.38 kg CO2 
per kilogram of hydrogen. Current hydrogen demand stands at around 100 million tonnes annually, largely driven by 
traditional industrial uses. 
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However, to meet climate targets, projections estimate a need for 65 million tonnes of low-emissions hydrogen by 2030, 
while only about 1 million tonnes are presently produced through clean methods. Africa is becoming a promising production 
hub, with 6 million tonnes per annum of projects announced across countries like Mauritania, South Africa, and Egypt, 
though most remain in early development. Cost remains a significant barrier: green hydrogen prices range between USD 
4 and 12 per kilogram, compared to USD 0.8–5.7 per kilogram for conventional hydrogen, though renewable-rich regions 
could reach USD 2 per kilogram by 2030 through scaling and technology improvements.

In 2023, global hydrogen production reached approximately 97 million tonnes, predominantly from fossil fuels, with low- to 
zero-emission hydrogen from renewable electricity accounting for only about 100 kilotonnes, just 0.1% of total production. 
The majority of demand is concentrated in China, North America, and the Middle East, mainly for refining, ammonia, 
methanol, and steel production.

The opportunity to decarbonise South Africa’s steel sector is indicated in Box 2.

Box 2: Implementing the OECD Framework for Industry’s net-zero transition in South Africa, decarbonising the iron and steel sector.

ORGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT (OECD) FRAMEWORK FOR INDUSTRY’S NET-
ZERO TRANSITION 

The OECD Framework for Industry’s Net-Zero Transition: Developing financing solutions in emerging and developing economies 
(hereinafter “the Framework”) is a step-by-step approach to assist emerging and developing economies to improve the enabling 
conditions and identify financing solutions that can accelerate industry’s transition at a country level, in alignment with the Paris 

Agreement goals and national objectives. The objective of the Framework is to create a conducive environment for investment in low-carbon 

technologies and enhance the availability of finance to reduce the greenhouse gas emissions of the industry sector. 

The implementation of the Framework is one of the key activities of the OECD Clean Energy Finance and Investment Mobilisation 
(CEFIM) programme in South Africa. Building on the cooperation between the Government of South Africa and the OECD, this project 

supports South Africa’s efforts to realise its transition towards net-zero emissions by proposing practical steps to facilitate the development 

of market and financing solutions for the net-zero transition of the manufacturing sector and, more particularly, the iron and steel industry. 

The focus area was selected in line with the government’s key priorities and policies, including the Updated Nationally Determined 

Contribution, the Economic Reconstruction and Recovery Plan, the Just Energy Transition Partnership, the Investment Plan for Just Energy 

Transition, the Steel and Metal Fabrication Master Plan, and the Green Hydrogen Commercialisation Strategy. The choice of the iron and 

steel sector was informed by stakeholder consultations and background research, highlighting that it is one of the main energy consumers 

and accounts for almost one-third of the entire CO
2  

emissions of the manufacturing industry. The Government of South Africa expressed 

interest in extending the analysis for other emissions-intensive industrial subsectors, building on the learnings of this first implementation of 

the Framework. 

The Framework brought policymakers, industry stakeholders, and financial institutions together to assess the industry’s specific 
needs and challenges in transitioning to net-zero emissions and support the project’s implementation. Among those, the Department 

of Forestry, Fisheries and the Environment (DFFE) was the focal point for CEFIM in South Africa, and the Department of Trade, Industry and 

Competition (the dtic) chaired the different stakeholder meetings and served as the contact point with South Africa’s government.  

These stakeholders met periodically in Project Steering Committee (PSC) and Technical Advisory Committee (TAC) meetings. PSC 

meetings were comprised of the DFFE, the dtic, the National Treasury, the Department of Science and Innovation, the Banking Association 

of South Africa, and the South African Iron and Steel Institute, which were responsible for setting the work and timeline plan and overseeing 

the activities and outcomes of the Framework implementation. Meanwhile, TAC members aimed to provide expert reviews and inputs to 

OECD analysis to help prepare deliverables and resolve challenges. 

Source: OECD report “Implementing the OECD Framework for Industry’s Net-Zero Transition in South Africa: decarbonising the iron and steel sector” (2025)
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3.1.3.  STRATEGIC IMPORTANCE OF HYDROGEN FOR DEVELOPING COUNTRIES

Developing countries, which contribute more than half of global greenhouse gas emissions, view low-emissions hydrogen 
as a crucial pathway to simultaneously advance development and decarbonisation objectives. Hydrogen’s ability to store 
energy can improve grid stability, particularly when combined with solar PV and battery systems, an especially valuable 
advantage for nations facing high electricity costs and unreliable power supply.

In addition to strengthening energy security, hydrogen offers significant opportunities for industrialisation and job creation. 
By fostering domestic hydrogen markets across sectors such as transport, industry, power, and heating, countries can 
unlock both environmental and socio-economic benefits. Initiatives like the African Hydrogen Partnership envision the 
creation of hydrogen clusters centred around major cities as scalable models for regional deployment.

Developing nations are increasingly acknowledging hydrogen’s potential to promote sustainable industrial growth while 
tackling energy access challenges. The technology presents multiple entry points throughout the value chain, from 
renewable-powered hydrogen production to the manufacturing of derivatives like ammonia and synthetic fuels. For 
instance, South Africa is developing hydrogen hubs projected to contribute USD 4–9 billion to GDP and generate 14,000–
30,000 jobs annually by 2030. Despite these prospects, significant barriers remain, including high capital costs, insufficient 
infrastructure, and technology gaps. Although 75 countries, including 23 in Africa, have formulated hydrogen strategies, 
progress is hindered by financing difficulties and regulatory uncertainties. The hydrogen valleys approach (Clean Hydrogen 
Mission (CHM), a flagship initiative under MI, supports R&D, hydrogen valley deployments, and policy coordination), which 
integrates production with end-use applications, shows promise as a catalyst for development, with 98 projects worldwide 
representing USD 173 billion in potential investment. 

For emerging economies, strategically focusing on localised applications such as fertiliser production and heavy transport 
may yield more immediate socio-economic benefits than export-driven projects. As of October 2024, four projects had 
reached the final investment decision (FID) stage and entered the construction phase. Table 1 provides an overview of 
these projects, highlighting their green hydrogen products and projected capacities (Potential to Power: Advancing Green 
Hydrogen Across Africa, 2025) (IEA, Clean Energy Technology Guide: IEA Hydrogen Technology Collaboration Programme, 
2024).

3.2.  INNOVATION, INVESTMENT AND COORDINATION REQUIREMENTS
3.2.1.  INNOVATIONS REQUIRED TO ENABLE H2 DEPLOYMENT FOR HARD-TO-ABATE SECTORS

Unlocking hydrogen’s potential in emerging economies depends on building strong innovation ecosystems that include 
supportive policies, access to financing, skilled workforce development, and collaborative platforms. To advance this, 
UNIDO and the United Kingdom Department for Energy Security and Net-Zero launched the Accelerate-to-Demonstrate 
(A2D) Facility, which aims to accelerate the commercialisation of low-carbon energy technologies, including hydrogen, 
through demonstration projects.

Table 1: Projects progressing from FID to construction by October 2024.

NO. PROJECT NAME PRODUCT ELECTROLYSER CAPACITY (MW)
PRODUCTION 

(KT/YEAR) COUNTRY
EXPECTED DATE 

ONLINE

1 OCP Group Demo Project Ammonia 4t NH
3
/day Unknown Morocco Unknown

2 Daures Green Hydrogen Village, 
Phase 1

Ammonia 0.25 MW – 18 t H
2
/y – 100t 

NH
3
/y capacity 

0.043 Namibia 2024

3 Oshivela DRI Project, Phase 1 DRI  Unknown 15 000 Namibia 2024

4 Sasolburg GH2 Project H2 60 MW 10.2 South Africa 2024

5 EBIC - Ammonia Plant, Phase 1 H2 15 MW 2 200 Egypt 2022
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In 2024, UNIDO carried out country-specific analyses to identify the enabling conditions for hydrogen ecosystems. The 
findings highlighted the importance of tailored approaches that focus on local manufacturing, human capital development, 
and institutional capacity building. For a regional overview of low-emissions hydrogen projects in developing countries 
based on UNIDO’s market assessment, see Table 2.

Table 2: Regional analysis of low-emissions hydrogen projects in developing countries (based on UNIDO’s market assessment on clean 
hydrogen innovation in developing countries).

REGION ASIA (EXCLUDING CHINA) LAC AFRICA EASTERN EUROPE

Number of Projects 33 41 28 11

Location of Projects South-East Asia, India  South America Northern and Southern 
Africa 

Ukraine, Turkey 

Focus H2 production, mobility, 
and blending 

H2 production, ammonia 
production, and mobility 

H2 production, mobility, 
and fuel cell solutions (off-
grid electricity) 

H2 production, mobility, 
and storage 

Main Challenges 
Hindering the Hydrogen 
Transition

Infrastructure 
development; access to 
technology and finance 

Financial constraints, lack 
of advanced infrastructure 

Limited access to 
technologies, financial 
resources, and inadequate 
infrastructure 

Lack of robust regulatory 
framework 

Complementing these efforts, the CHM, a flagship initiative under MI, supports R&D, hydrogen valley deployments, and 
policy coordination. A 2024 CHM member survey identified urgent R&D priorities focused on reducing the levelised cost of 
hydrogen (LCOH) and enhancing fuel cell performance.

Key technology priorities for hydrogen deployment emphasise the heavy industry and transport sectors. The survey 
highlighted innovation gaps in hydrogen pipeline infrastructure, conversion technologies for carriers such as ammonia, 
and industrial applications, including steel manufacturing. Although developing countries contribute 35% of tracked 
innovation projects, their focus is mainly on production (41%) and mobility (23%), with limited activity in essential storage 
and distribution technologies. Regionally, African projects face technology access challenges, Latin America struggles with 
financing, and Asia benefits from more mature research ecosystems. International collaborations such as the Breakthrough 
Agenda seek to address these disparities through joint R&D initiatives and knowledge-sharing platforms targeting hard-to-
abate sectors.

Figure 5: Low-emission hydrogen production technology readiness levels. Source: IEA, Global Hydrogen Review 2024. 
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Collaborative R&D initiatives are crucial to advancing green hydrogen. They enable the sharing of high costs and risks 
associated with R&D and provide access to diverse expertise across sectors, accelerating innovation. PPPs and international 
collaborations, such as the one between Stargate Hydrogen and Saudi Arabia’s R&D initiative, are a key strategy. These 
initiatives facilitate technology transfer, build local production capacity, and create an interconnected ecosystem. They also 
leverage shared infrastructure and pool IP, creating a more efficient and effective path towards a sustainable hydrogen 
economy.

3.2.2.  INVESTMENT AND COORDINATION NEEDED FOR THE LOW-EMISSIONS HYDROGEN TRANSITION

The transition to hydrogen requires unprecedented capital mobilisation, with estimates suggesting that USD 700 billion 
is needed by 2030 to align with climate goals. Current commitments fall dramatically short, particularly in developing 
regions. China has approved USD 25.6 billion for 71 projects, and the EU has allocated 8.3 billion pounds through its 
Important Project of Common European Interest (IPCEI) mechanism; African nations struggle to move beyond early-stage 
project announcements. Innovative financing instruments such as the United Kingdom/UNIDO A2D Facility demonstrate 
how blended capital can de-risk projects in emerging markets. Coordination mechanisms have proliferated, including the 
Africa Green Hydrogen Alliance and various international partnerships, but stronger integration is needed to overcome 
fragmentation. The CHM and UNIDO’s global programme provide platforms for aligning efforts across technical cooperation, 
policy development, and capacity building.

Box 3: Example: Case Study HySA – A model for collaboration in hydrogen development.

CASE STUDY: HYSA – A MODEL FOR COLLABORATION IN HYDROGEN DEVELOPMENT

1. Background

•	 Established by the South African Department of Science, Technology and Innovation (DSTI) in 2008.

•	 Strategic focus: Platinum Group Metals (PGM) beneficiation and hydrogen-based technologies.

•	 Three Centres of Competence:

1.	 HySA Catalysis – catalyst and fuel cell development.

2.	 HySA Systems – hydrogen systems integration.

3.	 HySA Infrastructure – hydrogen production, storage, and delivery.

2. Collaboration Framework

•	 Government: Policy direction, funding, and strategic alignment with South Africa’s Hydrogen Society Roadmap (HSRM).

•	 Industry: Partnerships with automotive, mining, and renewable energy sectors for technology validation and market deployment.

•	 Academia and Research Institutions: Joint research projects, student training, and technology transfer.

•	 International Partnerships: EU Horizon programmes, Japan-South Africa collaborations, IEA Hydrogen Hydrogen Technology 

Collaboration Programme (TCP) participation.

3. Key Achievements

•	 Development of locally manufactured hydrogen fuel cell stacks and balance-of-plant components.

•	 Pilot-scale hydrogen refuelling stations and hydrogen-powered buses.

•	 Advancements in PGM-based catalysts with reduced platinum loading.

•	 Skills development – training of MSc, PhD students, as well as technicians and artisans, in hydrogen technologies.

4. Impact on the Hydrogen Ecosystem

•	 Stimulating local manufacturing and beneficiation of critical minerals.

•	 Building national R&D capacity for hydrogen technologies.

•	 Demonstrating PPPs for large-scale energy transition projects.

•	 Contributing to South Africa’s competitiveness in the global hydrogen economy.
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5. Lessons for Collaboration

•	 Strong policy backing drives sustained R&D investment.

•	 The triple helix model (government–industry–academia) accelerates innovation.

•	 Early international engagement opens market and funding opportunities.

•	 Capacity building is essential for technology adoption.
Source: (DSTI) (Manaka et al., 2025)

The path forward for emerging economies hinges on six priority actions: forging technology partnerships to accelerate local 
capability development; implementing hydrogen valleys as demonstration platforms; integrating hydrogen into existing 
energy systems; establishing multilateral funding mechanisms; harmonising standards and market rules; and investing 
in workforce development. South Africa’s hub model illustrates how targeted interventions can simultaneously advance 
industrial decarbonisation, job creation, and energy security objectives. With first-mover advantages already being captured 
by countries such as Chile and Namibia, delayed action risks locking developing nations into outdated energy systems. The 
coming decade presents a critical window to establish hydrogen as both a climate solution and an economic development 
tool, provided international cooperation mechanisms can deliver adequate financing and technology transfer at scale.

3.3.   CURRENT STATUS OF AMMONIA TECHNOLOGY
Ammonia, historically used primarily as a fertiliser feedstock, is rapidly gaining prominence as a versatile, sustainable 
energy carrier. It can be utilised directly in engines, turbines, and fuel cells, or alternatively cracked to release hydrogen 
for secondary applications. In power generation, ongoing developments include co-firing ammonia in coal plants and 
operating gas turbines on 100% ammonia fuel (Manaka et al., 2025).

Currently, global ammonia production exceeds 185 million tonnes annually, predominantly via fossil fuel-based methods. 
The emergence of blue ammonia produced using carbon capture and storage and green ammonia based on electrolytic 
hydrogen produced from renewables is crucial for decarbonising this sector. However, significant R&D efforts remain 
necessary to overcome challenges related to safety, efficiency, and environmental impacts for large-scale deployment.

Ammonia (NH3) is transitioning beyond its traditional agricultural role, which still accounts for over 80% of global consumption, 
to become a strategic energy vector in global decarbonisation efforts. With a production volume near 200 million tonnes 
per year, growing at roughly 2% annually, the ammonia industry is concentrated in major agricultural economies such as 
China, Russia, the United States, and India. Meeting anticipated energy-sector demand may require a two- to threefold 
increase in production capacity, posing significant challenges in terms of investment, infrastructure, and technology.

Almost all current ammonia is produced via the Haber–Bosch process using fossil-derived hydrogen, resulting in 
substantial CO2 emissions. Low-carbon alternatives, blue ammonia (with carbon capture) and green ammonia (from 
renewable hydrogen), are emerging but face technological and economic barriers, particularly in adapting to the variability 
of renewable energy sources.

A core challenge lies in catalyst and process limitations. Conventional industrial iron-based catalysts require high temperatures 
(400–600°C) and pressures (10–40 MPa), making them unsuitable for intermittent operation. Ruthenium-based and cobalt/
iron alternatives offer promise at lower temperatures but struggle to achieve high ammonia concentrations below 300°C, 
especially under fluctuating conditions. The absence of robust catalysts, reactor designs, and process controls that can 
handle frequent start-stop cycles and variable hydrogen supply remains a critical obstacle. Overcoming these gaps will 
require coordinated international R&D focused on developing low-temperature, low-pressure systems optimised for 
renewable energy-driven operations.
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The potential of ammonia as a low-carbon fuel is driving innovation across multiple sectors. In power generation, 
demonstration projects have achieved up to 20% ammonia co-firing in coal plants without increasing NOx emissions, with 
100% ammonia utilisation in gas turbines and boilers achieved at the National Institute of Advanced Industrial Science 
and Technology (AIST), Japan. However, it must be noted that power-to-power is feasible in selected use cases and 
that the direct use of renewable electricity is the most efficient utilisation of electricity. In maritime transport, dual-fuel 
ammonia-diesel engines are already undergoing commercial trials, with fully ammonia-fuelled engines under development. 
Industrial applications are also emerging, including partial fuel switching in glass, cement, metals, and ceramics production. 
Nonetheless, ammonia combustion presents challenges such as low flame speed and calorific value, which hinder ignition 
and flame stability, while its high nitrogen content elevates the risk of NOx formation. Effective solutions such as advanced 
combustor designs, NOx mitigation systems, and improved heat transfer will be essential for safe and efficient adoption.

Infrastructure and safety considerations remain equally critical. Definitions of “clean” ammonia vary globally: Japan proposes a 
threshold of 0.84 tCO2 per tonne of NH3, while the Green Hydrogen Organization defines green ammonia as having emissions 
less than 3 kg CO2 per kg NH3. These inconsistencies create uncertainty for carbon credit trading and investment. Storage and 
transport risks, including toxicity, corrosion cracking, and vapour cloud formation, demand harmonised international safety 
standards. The trend toward larger storage tanks (50–60 kilotonnes) and ammonia bunkering for maritime fuel underscores 
the need for comprehensive risk assessments, precise ammonia diffusion modelling, and globally accepted safety protocols. 
Emerging nitrogen-cycling and reNOx technologies could potentially convert NOx emissions back into valuable ammonia, 
integrating fuel production with environmental remediation. Ammonia for the chemical industry is already traded and shipped 
today, representing around 10% of global ammonia demand.

For the G20, policy priorities are clear: harmonise global definitions of clean ammonia to support market development; 
coordinate R&D investments into next-generation catalysts and flexible production technologies; establish international 
safety and handling standards; accelerate infrastructure development for large-scale storage, transport, and bunkering; 
and promote joint demonstration projects across power generation, shipping, and industry sectors. With coordinated 
international action, ammonia can become a cornerstone of the global clean energy transition, enabling both decarbonisation 
and industrial transformation.

Figure 6: Ammonia Storage Terminals. Sources: IRENA, World Energy Transitions Outlook 2024: 1.5°C Pathway (2024); Low-Emission 
Ammonia Data (LEAD): Infrastructure Executive Summary (2025). 
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3.4.  TOWARDS A G20 FRAMEWORK FOR SUSTAINABLE INDUSTRIALISATION HUBS
In this context, the G20 has a critical role in shaping a forward-looking, inclusive, and sustainable industrialisation agenda. 
By endorsing a set of Voluntary High-Level Principles, G20 members can guide the development of SIHs powered by zero- 
and low-hydrogen and ammonia, particularly in emerging regions such as Africa, Latin America, and South Asia.

This report presents a proposed framework of voluntary G20 principles for planning, financing, deploying, and governing 
SIHs. It highlights the importance of inclusive policy design, regional cooperation, climate-aligned investment, and 
innovation-led development, ensuring that no country is left behind.

WHY HIGH-LEVEL PRINCIPLES NOW?

To fully unlock the potential of hydrogen-powered SIHs and ensure they contribute to global climate, energy, and 
development goals, the international community must act decisively. The G20, representing over 80% of global GDP and 
75% of expected hydrogen demand by 2030, is uniquely positioned to:

•	 Champion a shared vision for sustainable industrialisation;

•	 Promote Voluntary High-Level Principles guiding the governance and financing of SIHs; and

•	 Align climate finance, innovation policy, and trade rules to accelerate hydrogen-enabled industrial growth in both 
developed and developing countries.

By endorsing these principles, the G20 can catalyse collective action, de-risk investment environments, and establish a 
global platform for a just, inclusive, and resilient clean energy industrial revolution.
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4.  STRATEGIC PILLARS FOR ACTION

Sustainable Industrialisation Hubs are central to advancing zero- and low-emission technology manufacturing, 
localising sustainable technologies, strengthening energy security, and integrating value chains. They act as 
catalysts for energy transitions, economic diversification, and long-term competitiveness, while fostering sustainable 

job creation, skills development, resource efficiency, and collaborative innovation.

Strong and predictable market signals are critical to accelerating the industrial transition. By creating and expanding 
markets for zero- and low-emission materials, governments and industry can provide the certainty needed to de-risk 
investments, stimulate demand, and enable the large-scale deployment of clean technologies. Building on these priorities, 
the Voluntary High-Level, propose the following strategic pillars for action.

For SIHs to be economically viable, their outputs must be both tradable and competitive in international markets. The 
export potential of decarbonised products, such as green steel, depends on recognition by trading partners that operate 
carbon border adjustment mechanisms. This recognition requires reliable international sharing and accreditation of SIH 
decarbonisation data.

Similarly, when governments or private-sector stakeholders pursue cleantech manufacturing within SIHs, for example, in 
renewable energy technology components, the viability of producing specific components hinges on access to accurate 
global production and market data. Internationally coordinated data on clean technology production and demand can 
therefore support better investment decisions, reduce market risks, and help scale SIHs as competitive hubs for sustainable 
industry.

4.1.  FINANCING SUSTAINABLE INDUSTRIALISATION HUBS
The development of sustainable industrialisation hubs in emerging economies is often constrained by high capital costs and 
limited access to affordable finance. Overcoming these barriers demands innovative financing mechanisms, robust PPPs, 
and effective technology transfer. These strategies are essential for scaling low- to zero-emission industrial development 
and advancing global net-zero objectives. 

Figure 7: Streamlining cost of capital: Cost of capital by project type in selected countries, 2022. IEA (2023).
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4.1.1.  STREAMLINING MECHANISMS TO REDUCE THE COST OF CAPITAL

Emerging economies face significant challenges, including higher costs of capital, which can hinder the rapid deployment of 
sustainable industrialisation hubs. These challenges in accessing affordable capital for sustainable industrialisation stem from 
higher perceived investment risks, limited financial market depth, and currency volatility. The Mission Innovation Net-Zero 
Industries 2024 report emphasises the need to streamline financial mechanisms to address these challenges. 

Lowering the cost of capital is critical to unlocking large-scale clean infrastructure and industrial projects. In Africa especially, 
integrating clean energy and climate resilience into economic corridor planning can help de-risk investments, align public 
and private priorities, and attract concessional or blended finance for sustainable growth.

Figure 7 illustrates the stark contrast between emerging and advanced economies, where financing costs in developing 
markets are often twice or more than those in developed countries. Alarmingly, 2023 saw further increases in borrowing 
costs for regions most in need of clean energy investment. This persistent disparity constrains affordable capital access, 
slows economic and energy transition progress and widens the gap in achieving sustainable growth and climate resilience.

Accurate weighted average cost of capital data is essential for governments to design effective financial support 
mechanisms. As demonstrated in Figure 8, when production costs remain constant, reducing the cost of capital from 20% 
to 5% could lower the LCOH by as much as 55%. This highlights the critical role that financing costs play in determining 
hydrogen’s competitiveness.

4.1.2.  ENABLING PUBLIC-PRIVATE PARTNERSHIPS

PPPs are vital for building both the hard and soft infrastructure required in economic corridors. These partnerships help 
harmonise policies, coordinate cross-border investments, and scale up local supply chain development, especially in 
landlocked developing countries (LLDCs) and least developed countries (LDCs)). Strategic examples such as the Lobito 
Corridor and Maputo Development Corridors, illustrate how infrastructure integration across transport, energy, and ICT can 
spur industrial agglomeration and inclusive regional growth.

This critical role for PPPs in supporting the infrastructure build-out and local supply chain development is necessary for 
sustainable industrialisation, and includes key strategies:

Figure 8: Impact of cost of capital on renewable hydrogen production.
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•	 Governments are creating enabling environments through clear policy frameworks, regulatory certainty, and incentives 
for private-sector participation.

•	 PPPs co-invest in industrial parks, renewable energy infrastructure, grid modernisation, and transport logistics 
networks. These investments reduce operational costs and improve the competitiveness of sustainable industrial 
hubs.

•	 Fostering collaboration between local and international stakeholders to build resilient and sustainable value chains. 
Nurturing domestic supply chains through joint ventures, capacity building, and technology partnerships. This 
approach enhances local content, reduces import dependency, and creates jobs.

•	 Facilitating partnerships between multinational corporations, development finance institutions, and local firms can 
accelerate technology diffusion and infrastructure development.

•	 Fostering a cluster-based approach: by co-locating industries and sharing infrastructure, clusters can achieve 
economies of scale, reduce costs, and accelerate technology adoption (WEF, Transitioning Industrial Clusters towards 
Net Zero, 2023).

 

4.1.3.  INCENTIVISING CLEAN TECHNOLOGY TRANSFER AND LOCALISATION

To achieve global net-zero ambitions, it is essential to incentivise the transfer of clean technologies and local manufacturing 
in industrial hubs. Economic corridors can serve as platforms for clean energy deployment (e.g., low- to zero-emission 
hydrogen and renewables) and for value addition in critical mineral processing. However, current planning gaps, particularly 
the decoupling of energy and economic corridor development, limit these opportunities. Developing standardised, 
integrated energy and resilience planning frameworks will enable corridors to serve not only as trade routes but also as 
engines of sustainable industrial transformation and climate solutions. Achieving global net-zero GHG emissions requires 
the widespread adoption and localisation of clean technologies. 

Key recommendations for the G20 to develop financing for industrialisation hubs:

•	 Developing risk-sharing instruments and blended finance models to attract private investment. Instruments such as 
guarantees, insurance, and first-loss capital can lower the cost of capital and attract private investors to invest in large-
scale industrial decarbonisation projects.

•	 Leveraging international climate finance and multilateral development banks to lower borrowing costs and increase 
finance flows directed toward sustainable industrial infrastructure in emerging economies.

•	 Establishing dedicated sustainable finance facilities and guarantee schemes that specifically target industrial 
decarbonisation projects. Market creation through the identification of solutions to help trigger demand for low-carbon 
manufactured products and clean tech.

•	 Stable, transparent, and clear long-term policy frameworks, along with regulatory certainty, are essential to reduce 
investor risk premiums and unlock lower-cost financing. Streamlining permitting processes, establishing clear carbon 
pricing, and enforcing environmental standards can improve investor confidence and lower financing costs (WEF, 
Unleashing the Potential of Industrial Clusters, 2023).

•	 Designing targeted incentives for technology transfer, such as tax breaks, subsidies, and preferential procurement 
policies for clean technologies.

•	 Supporting capacity building and knowledge sharing to ensure effective localisation and adaptation of imported 
technologies.

Unlocking financial support for clean hydrogen projects requires tapping into the largely underused potential of green 
bonds. Strengthening PPPs and building investor confidence are critical to seizing this opportunity. Financial institutions can 
accelerate progress by introducing dedicated clean hydrogen bonds. At the same time, deeper collaboration between 
governments, development finance institutions, and international organisations can mobilise significant investment. These 
partnerships not only enable funding but also strengthen investor trust in clean hydrogen ventures.
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4.2.  INDUSTRIAL STRATEGIES FOR SECURE AND RESILIENT SUPPLY CHAINS THAT 
ENSURE OPPORTUNITIES FOR SHARED VALUE CREATION 
The transition to a low- to zero-emission energy economy is accelerating. Since 2015, the combined market for six key 
clean energy technologies—solar PV, wind, batteries, EVs, heat pumps, and electrolysers—has more than tripled and is 
projected to nearly triple again over the next decade. Beyond climate policy, these technologies and their supply chains 
present major economic, industrial, and social opportunities. Effective industrial strategies can secure resilient supply 
chains while fostering shared value creation, particularly in developing economies (IEA, Sustainable industrialisation in 
Africa: Stepping up the value chain, 2025).

To maximise these benefits, clean energy strategies must be integrated into industrial infrastructure development, especially 
within economic corridors that drive regional growth. Globally, inter-regional economic corridors are on the rise and have 
become a cornerstone of development strategies across Europe, Asia, Latin America, and Africa, serving as catalysts 
for connectivity, trade, growth, competitiveness, and regional integration. According to UNIDO, corridor approaches 
are important tools for promoting inclusive and sustainable industrial development in the Global South and can create 
significant economic benefits for LDCs and LLDCs.

By providing access to international markets and supply chains and strengthening local productive capacities through 
cross-border cooperation, harmonisation, and bundled investments, as well as shared infrastructure and industrial 
agglomeration, such corridors can become important enablers of economic diversification towards higher-value-added 
manufacturing and knowledge- and technology-intensive industries. Therefore, corridor development is at the heart of 
many regional economic communities (RECs), including, and particularly, on the African continent.

In this context, access to affordable, reliable, clean and resilient energy and transport infrastructure services is an important 
prerequisite for the success and sustainability of economic corridors and embedded industrial agglomerates and value 
chains. However, according to UNIDO analysis, many of them so far lack a clean energy vision and supportive policies, as 
well as an integrated energy and resilience planning framework, which addresses multiple policy objectives and choices 
simultaneously, including energy security, affordability, competitiveness, and climate change.

If well planned, economic corridors can be an important part of the climate solution. While no comprehensive corridor-wide 
GHG emission estimates are available, it can be assumed that such transnational agglomerates are major contributors to 
transport- and industry-related emissions. Inter-regional renewable energy corridors or zones in proximity can transform 
industrial agglomerates, such as parks, hubs, zones, and clusters, into net-zero pathways and export hubs for green 
hydrogen or fuels. Critical minerals—essential for the global energy transition – can be locally processed for export or used 
for local clean energy manufacturing (e.g., batteries for storage in EVs). UNIDO offers to pilot such integrated planning 
approaches together with regional sustainable energy centres of the African RECs and other international partners under 
the GN-SEC Programme and within the context of the Third Industrial Development Decade for Africa 2016-2025.

4.2.1. INTEGRATED ENERGY PLANNING & ECONOMIC CORRIDORS

Economic corridors serve as catalysts for connectivity, trade, growth, competitiveness, and regional integration. However, it 
is evident that many such corridors lack an integrated clean energy vision, which hinders industrial development and energy 
security. There is a need to develop a standardised clean energy and resilience planning framework tailored for economic 
corridors to ensure secure, affordable, and sustainable energy access that aligns with industrialisation goals. Additionally, 
there is a need to foster cross-border cooperation to integrate energy security planning within broader industrialisation 
strategies.

Key Actions:

•	 Regional Alliances and Cross-Sector Coordination: International organisations advocate for strong regional 
alliances and cross-sector coordination as essential to maximising the benefits of local industrialisation. Multilateral 
development banks and regional energy forums promote networks that harmonise policies, share technology, and 
pool financial resources. Such coordinated efforts help emerging economies develop cross-border value chains 
and establish a consistent regulatory framework, facilitating the development of local industrial clusters that bolster 
energy security. Thus, there is a need to strengthen and expand regional partnerships to drive joint initiatives and 
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policy standardisation, while supporting knowledge-sharing networks that facilitate technology transfer and regulatory 
alignment across local and regional levels. Harmonising policies and standards by developing common principles (e.g., 
standard terms for off-taker agreements) that enhance investor confidence and facilitate large-scale implementation.

•	 Standardised Integrated Clean Energy Planning Framework: Various global energy and industrial development 
centres (such as UNIDO, IRENA, and the IEA, among others) emphasise the need for a standardised integrated clean 
energy planning framework, which would support industrialisation across economic corridors. There is a need to 
establish a structured energy planning tool that helps industrial clusters align energy security with climate resilience 
and competitiveness. Leveraging expertise from global institutions focused on energy and industrial development can 
help create cross-sectoral planning initiatives, ensuring long-term sustainability. Fostering strategic global partnerships 
can facilitate technology transfer, investment, and knowledge-sharing in clean energy industrialisation.

4.2.2.  CRITICAL MINERALS PROCESSING IN ENERGY SECURITY

Critical minerals play a vital role in the global energy transition. Critical minerals possess high potential for localised 
processing, contributing to industrial development and enhancing energy security within economic corridors. It is vital to 
strengthen local processing of critical minerals to drive domestic clean energy technology manufacturing, such as battery 
and EV production. There is a need to establish regional hubs for mineral beneficiation to secure supply chains while 
supporting localised industrialisation.

Key Actions:

•	 Mineral beneficiation: Africa possesses abundant critical minerals (cobalt, manganese, lithium, and graphite) 
crucial for clean energy technologies. The IEA report emphasises the potential benefits of moving beyond raw mineral 
extraction towards processing, smelting, and refining to enhance domestic energy security and economic growth. 
There is a need to invest in regional processing hubs to increase the economic value of mineral resources before export. 
Leveraging clean energy sources for local beneficiation can help create energy-secure, competitive industrial zones. 
Regional collaboration, in which beneficiation and circular-economy facilities within SIHs serve multiple countries, can 
enhance economies of scale and supply chain security.

4.2.3.  STRENGTHENING CORRIDOR MANAGEMENT INSTITUTIONS (CMIS) 

Many CMIs lack an integrated clean energy vision, leading to inefficiencies in industrial development. Without coordinated 
energy planning, long-term competitiveness and sustainability are at risk. It is imperative to enhance cooperation between 
CMIs and energy stakeholders to ensure harmonised policy frameworks that incorporate energy security measures while 
encouraging clean energy adoption in industrial corridors, avoiding reliance on outdated energy infrastructure like diesel-
powered railway systems, and reducing the likelihood of stranded assets. 

4.2.4. EXPANDING CLEAN ENERGY INDUSTRIALISATION & LOCALISING SUPPLY CHAINS 

A fair and durable transition to clean energy necessitates that more regions can reap the economic benefits of expanding 
and strengthening secure and resilient supply chains for clean energy technologies. Africa’s potential to scale up clean 
energy industrialisation by transitioning from raw mineral extraction to localised material beneficiation, production, and 
manufacturing is vital. The aim should be realigned to secure resilient supply chains for clean energy technologies, 
ensuring greater economic participation in the global clean energy economy. This can be achieved by developing localised 
beneficiation and manufacturing hubs to integrate African economies into the clean energy value chain and by strengthening 
regional cooperation to establish industrial corridors that optimise mineral processing and energy security.

Key Actions:

•	 Enhancing Energy Security Through Industrial Value Chain Localisation: Many international organisations 
emphasise shifting from traditional models where countries export raw materials to promoting local processing, 
manufacturing, and the integration of clean energy technologies. By promoting domestic value chain integration, 
emerging economies can capture greater economic value, create jobs, and build a more self-reliant industrial base 
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that is less susceptible to the volatility of global supply chains. There is a need to implement policies that incentivise 
local processing and manufacturing of clean energy components, such as renewable energy equipment and hydrogen 
technologies. Intrinsically, there is a need to link industrial upgrading initiatives with regional energy strategies to create 
comprehensive, self-sustaining industrial clusters that support energy security.

4.2.5. LOW-EMISSIONS MATERIALS PRODUCTION & INDUSTRIAL GROWTH

Combining low-cost renewable electricity generation and electrolytic hydrogen resources with mineral deposits leads 
to a competitive proposition for low-emissions, energy-intensive commodity exports. Countries rich in both renewable 
energy potential and mineral deposits can develop low-emissions commodity exports by integrating low- to zero-emission 
hydrogen and decarbonised industrial processes. This strategy enhances energy security, economic growth, and industrial 
competitiveness. It is critical to establish low-emissions industrial clusters powered by local clean energy sources to secure 
sustainable industrial growth. Intrinsically, there is a need to develop hydrogen-based production models to reduce reliance 
on imported energy-intensive materials.

4.2.6. INTEGRATION OF LOW-EMISSIONS HYDROGEN FOR HARD-TO-ABATE SECTORS 

Low-emissions hydrogen plays a critical role in decarbonising hard-to-abate sectors, such as aviation, shipping, and 
steelmaking. The emphasis is on creating a domestic hydrogen market that can serve multiple applications (transport, 
industry, power, and heat) while reducing GHG emissions. Localising hydrogen production and its derivatives promotes 
energy security, as it can stabilise supply systems in regions facing high energy costs or infrastructure challenges. Investment 
in technology and innovation, including advanced state-of-the-art technologies (electrolysis, blue hydrogen with CCUS) 
tailored to local resource conditions, requires supporting demonstration projects by launching initiatives that showcase the 
feasibility and benefits of integrating low-emissions hydrogen within local industrial clusters.

Key Actions:

•	 Innovation, Investment, and De-Risking Local Projects: International research institutions and global development 
agencies note that enhancing energy security through local industrialisation also requires robust innovation and 
dedicated investment. Demonstration projects serve as “lighthouse” initiatives that help de-risk new technologies 
and build local stakeholder confidence. For example, funds and instruments that support pilots, such as through 
mechanisms like the A2D Facility, play a critical role in bridging the gap between early-stage innovation and full-
scale commercial deployment. To continue such efforts, there is a need to boost funding for pilot projects tailored to 
local resource profiles and industrial needs, while developing financial instruments and PPP models that help de-risk 
localised clean energy projects.

Key recommendations for the G20 to enhance energy security:

•	 Integrated Strategic Planning and Economic Corridors:

	 Develop a standardised clean energy and resilience planning framework tailored for economic corridors. Foster cross-
border cooperation to integrate energy security planning seamlessly with broader industrialisation strategies.

•	 Local Processing and Beneficiation of Critical Minerals:

	 Invest in regional processing hubs to move beyond raw mineral extraction. Leverage clean energy sources to drive the 
local beneficiation of critical minerals, such as cobalt, manganese, lithium, and graphite, to support domestic clean 
energy manufacturing.

•	 Enhanced Corridor Management and Institutional Coordination:

	 Strengthen cooperation between CMIs and energy stakeholders. Update and harmonise policy frameworks to 
incorporate a unified clean energy vision, thereby replacing outdated infrastructure with modern solutions.
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•	 Local Industrial Value Chain Localisation:

	 Implement policies that incentivise local processing and manufacturing of clean energy components. Transition from 
raw material exports to value-added local production, linking industrial upgrading initiatives with regional energy 
strategies.

•	 Low-Emissions Industrial Growth and Hydrogen Integration:

	 Establish low-emissions industrial clusters powered by local renewable energy. Develop hydrogen-based production 
models aimed at decarbonising hard-to-abate sectors such as aviation, shipping, and steelmaking, thus reducing 
reliance on imported energy-intensive materials.

•	 Innovation, Investment, and Risk Mitigation:

	 Boost funding for pilot demonstration projects that validate new technologies. Create tailored financial instruments 
and public–private partnership models to de-risk investments in localised clean energy projects, creating “lighthouse” 
initiatives for broader deployment.

•	 Regional Alliances and International Partnerships:

	 Expand and strengthen regional alliances and cross-sector coordination. Develop common principles (e.g., 
standardised off-taker agreements) and knowledge-sharing networks to harmonise policies, facilitate technology 
transfer, and pool resources for large-scale implementation.

4.3.  INTEGRATING HYDROGEN ECONOMIES ACROSS REGIONS
Integration of standards and certification for hydrogen markets can reduce costs, accelerate deployment, and support 
decarbonisation across sectors. Emerging economies need coordinated support to unlock shared value and build resilient 
hydrogen value chains.

This need becomes even more pressing as hydrogen markets continue to grow rapidly in scale and complexity. 

Drawing on lessons from IRENA’s Project Facilitation and Support work, particularly under the Energy Transition Accelerator 
Financing (ETAF) Platform and the Climate Investment Platform, the distribution of projects submitted is listed in Figure 
9, below. (IRENA, Unlocking Finance Towards Bankable Renewable Energy Projects to Support Africa's Clean Energy 
Transition, 2025).

Figure 9: IRENA ETAF Platform data, 2023–2025. 
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PERSPECTIVES OF DEVELOPING ECONOMIES IN VARIOUS REGIONS

The hydrogen value chain encompasses seven primary activity clusters, or windows of opportunity, for countries to engage 
in. These clusters span the entire hydrogen production and utilisation process, offering developing countries distinct entry 
points to maximise the benefits of hydrogen development. These clusters are:

I.	 The first cluster, which focuses on renewable energy generation and electrolysis, requires a significant initial investment 
in renewable energy sources such as solar and wind power, alongside the development of electricity grids, the 
installation of electrolysers, and the establishment of water and hydrogen transportation infrastructure.

II.	 The second cluster, where the emphasis is on converting hydrogen into Power-to-X (PtX) derivatives such as ammonia, 
methanol, or synthetic fuels, which are easier to store and transport.

III.	 The third cluster, which is centred on hydrogen and PtX exports, can enhance foreign exchange earnings and generate 
tax revenues.

IV.	 The fourth cluster, relating to the manufacture of renewable energy equipment, such as solar PV cells, wind turbines, 
and electrolysers, creates substantial employment opportunities.

V.	 The fifth cluster seeks to address domestic industry decarbonisation, where hydrogen can serve as a feedstock or 
energy source for hard-to-abate industries like chemicals, iron and steel, cement, and aviation.

VI.	 The sixth cluster, where the focus is primarily on decarbonising the transport sector, including long-range buses 
and heavy cargo vehicles, where hydrogen fuel cell vehicles or hydrogen internal combustion engines offer viable 
alternatives.

VII.	 The seventh cluster, whose focal point is attracting foreign direct investment into energy-intensive industries by 
leveraging hydrogen's pull effect on renewable energy resources to foster sustainable industrialisation.

The activity clusters offer developing countries strategic pathways to harness their untapped potential in the hydrogen 
value chain. For example, nations with abundant renewable resources can prioritise green hydrogen production through 
solar- or wind-powered electrolysis, positioning themselves as key suppliers in the global energy transition. Others with 
existing industrial capabilities can advance further into PtX derivatives such as ammonia or synthetic fuels to diversify 
hydrogen applications and access high-value markets. Additionally, by entering hydrogen and PtX export markets, 
developing economies can strengthen their trade positions, reduce dependence on traditional commodity exports, and 
boost sustainable foreign exchange revenues. With tailored approaches that leverage local resources, infrastructure, and 
development priorities, these countries can carve out competitive roles in the hydrogen economy while driving inclusive, 
low-carbon industrial growth.

KEY RECOMMENDATIONS FOR INTEGRATING HYDROGEN ECONOMIES ACROSS REGIONS:

FOSTERING INTERNATIONAL COLLABORATIONS

•	 The Breakthrough Agenda – This is a global framework launched by world leaders at the Conference of the Parties 
26 to strengthen international collaboration to make low-emissions technologies and sustainable solutions the most 
affordable, accessible, and attractive option in key sectors across all regions by 2030. It is backed by 61 countries 
and accounts for over 80% of global GDP. It tackles seven sectors that represent more than 60% of global emissions, 
including power, road transport, steel, agriculture, buildings, cement, and hydrogen. 

•	 Mission Innovation: Low-to-zero CHM – This aims to coordinate Priority Action H3, “Research and Innovation”, 
of the Hydrogen Breakthrough. This priority action is supported by various partners, including the IEA’s Hydrogen 
and Fuel Cells TCPs, the International Partnership for Hydrogen and Fuel Cells in the Economy (IPHE), IRENA and 
UNIDO. The goal of CHM is to catalyse action, investment, and knowledge exchange between member countries to 
accelerate the low-emissions hydrogen transition. CHM is co-led by six countries (Australia, Chile, the EU, Spain, the 
United Kingdom, and the United States) and focuses its action on three pillars: (1) Stimulating research, development, 
and innovation, (2) Integrating hydrogen production, storage, distribution, and end-use in integrated projects called 
Hydrogen Valleys and Hydrogen Hubs, and (3) Preparing an enabling environment for the hydrogen economy. CHM is 
committed to extending the geographic coverage of hydrogen valleys.
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•	 Other international initiatives – Other collaborations also committed to advancing the transition to hydrogen 
include the IPHE, IEA Hydrogen TCP, RD20, Clean Energy Ministerial Hydrogen Initiative, and IRENA’s Collaborative 
Framework for Low- to Zero Emission Hydrogen. It will be essential for all these international initiatives to strengthen 
joint working, notably through the Hydrogen Breakthrough and collaborations with regional initiatives, and to engage 
more closely with developing countries and emerging economies to better understand and address the specific 
challenges these countries face.

FOSTERING REGIONAL COLLABORATIONS

Regional organisations are important platforms for the development of cross-border value chains and the establishment of 
harmonised legal frameworks. On the African continent, two such clusters are evident: 

•	 The Africa Low- to Zero-Emission Hydrogen Alliance – This was launched in 2021 by six countries (Egypt, 
Kenya, Mauritania, Morocco, Namibia, and South Africa) and was recently joined by five other countries (Algeria, 
Angola, Djibouti, Ethiopia, and Nigeria). The Alliance members collaborate on public and regulatory policy, financing, 
capacity building, and certification.

•	 The African Hydrogen Partnership (AHP) – This is an African non-profit trade association dedicated to the 
development of sustainable and natural hydrogen resources and related technologies in Africa. It has 36 members, 
including companies, universities, and networks from Africa and abroad. AHP aims to support the hydrogen transition 
in the Global South, promote the use of low-emissions hydrogen in hard-to-abate sectors such as mining and long-
distance transport, ensure economic growth in African countries, and contribute to the reduction and replacement of 
fossil fuels and chemicals that are mainly imported.

Such regional initiatives need to be strengthened in regions worldwide where members share common geographic, social, 
cultural, and economic interests.
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5. CONCLUSIONS AND LEGACY PROJECTS

SIHs are emerging as pivotal platforms in this transition. These geographically concentrated, energy-integrated 
zones, anchored in low- to zero-emissions hydrogen and ammonia, can play a central role in decarbonising heavy 
industry, enhancing energy security, advancing clean technology innovation, and generating inclusive employment. 

By clustering industrial actors, shared infrastructure, and R&D ecosystems, SIHs align economic development with climate 
goals and social equity.

Early investment in SIHs can unlock export markets, strengthen local value chains, and deliver decarbonisation solutions for 
heavy industries such as steel, shipping, and fertilisers. Backed by G20 policy frameworks, blended finance mechanisms, 
and industrial strategies for secure and resilient supply chains, these hubs offer de-risked, high-growth potential and 
significant first-mover advantages.

The G20 should support:

•	 Financing Sustainable Industrialisation Hubs;

•	 Industrial strategies for secure and resilient supply chains that ensure opportunities for shared value creation; and

•	 Integrating Hydrogen Economies Across Regions.

Africa is endowed with vast energy resources – fossil fuels, as well as solar, wind, hydro, and geothermal – yet energy 
supply remains limited: around 600 million people on the continent lack reliable access to electricity. This energy gap 
constrains economic growth and industrial potential, particularly in rural areas, where agriculture remains the dominant 
sector of the economy. As African economies grow and urbanise, demand for energy-intensive industries and infrastructure 
is rising. Strategic investments in sustainable industrialisation can create a virtuous cycle that expands energy access and 
drives productivity, which in turn can attract more investment. (IEA, Sustainable industrialisation in Africa: Stepping up the 
value chain, 2025)

By acting now, investors can capitalise on Africa’s untapped potential, secure long-term profitability, and help shape the 
future of global energy and industry, driving both sustainable development and climate leadership.

The global transition to low- and zero-emission hydrogen and ammonia presents a rare, dual-return opportunity, combining 
strong financial potential with transformative climate impact. With demand expected to reach 65 million tonnes by 2030, 
Africa’s vast renewable energy resources and its 30% share of the world’s critical minerals position the continent to lead in 
cost-competitive green hydrogen production and clean manufacturing.

Africa’s hydrogen corridor vision is a key opportunity for the G20 to enable regional market development and ensure inclusive 
participation in global value chains. Pilot projects and regulatory experiments will be essential to build trust and accelerate 
investment. Additionally, to be persuasive, these initiatives must be able to demonstrate the comparative advantages of a 
coordinated corridor approach in creating shared value, as opposed to isolated national pilot projects.

South Africa’s “Three Capes” green hydrogen initiative is a national strategy to develop major hydrogen hubs in the 
Northern, Eastern, and Western Cape provinces. The goal is to leverage the regions’ abundant solar and wind resources 
and coastal access for the production and export of green hydrogen and its derivatives. Total investment and job creation 
from the “Three Capes” green hydrogen initiative can reach more than USD 10 billion and provide a significant number of 
sustainable jobs in renewable energy and green hydrogen production.

UNIDO and the South African government plan to launch the SIHs Coalition, a voluntary G20 initiative designed to build 
on the momentum generated by this year’s ETWG outcomes on SIHs. Drawing from the insights and experiences gained 
during South Africa’s G20 presidency, the Coalition aims to foster international collaboration to accelerate the development 
of SIHs in the Global South—with a particular focus on Africa.

Serving as the implementation mechanism of the G20 ETWG Roadmap and Action Plan for Industrialisation Hubs, the 
Coalition will provide a collaborative platform to align investments, share technical expertise and data, and advance 
enabling policies that drive sustainable industrialisation and clean energy development.
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