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Abstract

This document examines Egypt’s steel industry and its emerging decarbonization strat-
egy within the Middle East and North Africa (MENA) regional context. As Africa’s largest
steel producer with 9-10 million tonnes annual production capacity, Egypt faces the dual
challenge of maintaining industrial competitiveness while transitioning to low-carbon pro-
duction methods. The analysis explores Egypt’s predominantly EAF-based production
structure, its ambitious green hydrogen strategy launched in 2021, the impact of the EU’s
Carbon Border Adjustment Mechanism (CBAM) on Egyptian steel exports, and the coun-
try’s positioning as a potential regional green steel hub. The document highlights how
Egypt’s abundant renewable energy resources, strategic geographical location, and prag-
matic industrial policy create unique opportunities for steel sector transformation, while
also addressing critical challenges including technology access, financing constraints, and
infrastructure development needs.
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1 Strategic Context: Egypt’s Steel Industry in African and
Global Perspective

1.1 Production Landscape and Technology Distribution

Egypt has emerged as a major steel producer in the African context:
2024 Production Profile:

• Crude steel production: 9-10 million tonnes annually

• Maximum production capacity: 12.3 million tonnes

• Rebar production: 10.63 million tonnes (2024)

• Position: Largest steel producer in Africa, second in MENA region

• Global share: Approximately 0.5% of world production

Technology Distribution:

• Electric Arc Furnace (EAF): Dominant technology

• DRI-EAF route: Significant capacity using natural gas

• Number of active steel facilities: 92 factories

• Geographic distribution: Concentrated in Suez, Port Said, Alexandria, Cairo, and Suez
Canal Economic Zone

Iron Ore and Raw Materials:

• Domestic iron ore production: Approximately 3 million tonnes (2024)

• Iron ore quality: Lower grade, requiring beneficiation

• Scrap availability: Growing domestic generation

• Import dependency: Significant for high-quality iron ore and metallurgical inputs

1.2 Economic and Strategic Significance

Domestic Market Importance:

• Reinforcing steel (rebar) consumption: 6.8-7.9 million tonnes (2024)

• Flat steel consumption: 1.5-1.7 million tonnes

• Primary demand driver: Construction and infrastructure (70% of consumption)

• Secondary sectors: Manufacturing, equipment, household appliances (30%)

• Per capita steel consumption: Approximately 70-80 kg (vs. 110 kg Arab average, 450 kg
global developed economies)

Trade Position:

• Steel imports (2024): $1.209 billion (34.7% decrease from 2023)

• Steel exports (2024): $574 million

• Net trade position: Net importer of steel products
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• Export products: Rebar, billet, scrap, flat products

• Major export destination: Turkey (largest single market)

• EU exports: Significant and vulnerable to CBAM implementation

Employment and Social Impact:

• Direct employment: Estimated 50,000-70,000 workers

• Indirect employment: Construction and manufacturing value chains

• Regional concentration: Steel-dependent communities around major facilities

• Economic multiplier: Critical for industrial ecosystem development

1.3 Major Steel Companies and Ownership Structure

Ezz Steel:

• Dominant market player: Approximately 50-60% of Egyptian production

• Total capacity: 7 million tonnes per year

• Integrated facilities: DRI plants, EAF, continuous casting, rolling mills

• Technology: State-of-the-art EAF and DRI-EAF routes

• Products: Rebar, wire rod, flat steel, welded fabric

• Export orientation: Significant international sales

Alexandria National Iron and Steel Company:

• Publicly owned enterprise

• Technology: DRI-EAF route using natural gas

• Market focus: Domestic construction sector

Smaller Producers:

• Approximately 90 additional steel facilities

• Technology: Primarily EAF using scrap and DRI

• Scale: Mini-mills and rolling operations

• Market: Regional and specialized applications

1.4 Emissions Profile and Climate Challenge

Current Emissions Characteristics:

• Technology advantage: EAF-based production inherently lower carbon than BF-BOF

• Estimated emissions: 0.8-1.2 tonnes CO2 per tonne steel (vs. 2.0+ for BF-BOF)

• Natural gas DRI: Medium carbon intensity

• Electricity grid: Increasing renewable share reduces indirect emissions
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• Relative position: Lower carbon intensity than many global competitors

Climate Commitments:

• Egypt’s NDC (Nationally Determined Contribution): Emissions reduction targets under
Paris Agreement

• Industrial sector: Recognized as priority for decarbonization

• National climate strategy: Integration of steel sector transformation

• COP27 hosting (2022): Enhanced international visibility and commitments

2 Policy Architecture and Governance

2.1 National Steel Policy Framework

Ministry of Trade and Industry:

• Primary responsibility for steel sector development

• Industrial strategy formulation and implementation

• Trade policy and export promotion

• Investment facilitation and licensing

• Quality standards and certification

Ministry of Electricity and Renewable Energy:

• Leadership on green hydrogen strategy

• Renewable energy infrastructure development

• Grid modernization and transmission

• Energy policy coordination with industrial needs

Ministry of Environment:

• Environmental standards and enforcement

• Climate policy implementation

• Industrial emissions monitoring

• Permitting and compliance

Suez Canal Economic Zone Authority:

• Special economic zone governance

• Investment attraction for green hydrogen and steel projects

• Infrastructure coordination

• Export facilitation
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2.2 Green Hydrogen Strategy: Foundation for Steel Decarbonization

National Green Hydrogen Strategy (July 2021):

• Vision: Position Egypt as regional and international green hydrogen hub

• Target market share: 5-8% of global green hydrogen market by 2040

• Economic projection: $18 billion GDP contribution by 2040

• Employment: 100,000 jobs creation target

• Priority applications: Fertilizer production, steel industry, export

Low-Carbon Hydrogen Localization Strategy (August 2024):

• Enhanced focus on domestic industrial applications

• Technology transfer and local capacity building

• Integration with industrial development goals

• Coordination with international partnerships

Project Pipeline:

• Memoranda of Understanding: 32 signed agreements worth $175 billion

• Framework agreements: Approximately 50% progression from MoUs

• Operational projects: Fertiglobe green ammonia pilot facility (Suez Canal)

• Major partners: bp-Masdar-Hassan Allam-Infinity Power consortium, Voltalia-TAQA
Arabia, Fortescue Future Industries

• Renewable energy capacity: 7,600 MW planned for hydrogen production (Fortescue project
alone)

• Green hydrogen production potential: 330 kilotons/year initial target

2.3 Investment Incentives and Support Mechanisms

Green Hydrogen Production Incentives:

• Customs tax exemptions on equipment and materials

• Corporate tax rebates for green hydrogen projects

• Partial government funding for utility connections

• Staff training support programs

• Accelerated permitting for renewable energy and hydrogen facilities

Steel Sector Support:

• Technical assistance for cleaner production methods

• Collaboration with international technology providers

• Research and development partnerships with universities

• Export promotion programs

• Access to concessional financing for modernization
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3 Decarbonization Drivers and External Pressures

3.1 EU Carbon Border Adjustment Mechanism (CBAM)

Strategic Impact on Egyptian Steel:
The EU’s CBAM represents both a significant challenge and a transformation opportunity

for Egypt’s steel industry:
Export Vulnerability:

• EU as major destination for Egyptian steel exports

• CBAM implementation timeline: Transitional phase (2023-2025), full implementation
(2026+)

• Carbon pricing exposure: Egyptian steel will face border carbon charges

• Competitiveness risk: Higher costs may reduce market access

• Product coverage: Rebar, billet, flat products all subject to CBAM

Egyptian Government Response:

• Priority policy focus: Minister of Trade and Industry emphasizes CBAM compliance

• Industry support: Government assistance for decarbonization investments

• International engagement: Dialogue with EU on implementation and fairness

• Developing country concerns: CBAM viewed as potential protectionism

• Opportunity framing: CBAM as catalyst for modernization and green steel competitive-
ness

Industry Strategy:

• Transition urgency: Recognition that low-carbon production essential for export markets

• Technology pathways: Focus on EAF optimization, green hydrogen integration, renewable
electricity

• Partnership seeking: Collaboration with international technology providers

• Certification: Development of carbon accounting and verification capabilities

3.2 Regional Competition and Market Dynamics

MENA Regional Context:

• Saudi Arabia: Major investments in green steel and DRI production (Ras al-Khair projects)

• UAE: Emirates Steel Arkan DRI projects with Japanese partners (ITOCHU, JFE Steel)

• Oman: Vale megahub for green briquette production

• Regional positioning: Egypt competes and collaborates within MENA green steel ecosys-
tem

• Advantage factors: Egypt’s renewable energy costs, Suez Canal location, domestic market
size
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Import Competition:

• China: Low-priced steel exports creating market pressures

• Turkey: Major steel exporter and competitor in regional markets

• Ukraine: Pre-war source of competitive imports

• Trade defense: Egypt considering safeguard measures and anti-dumping actions

4 Technology Pathways for Egyptian Steel Decarbonization

4.1 Green Hydrogen-Based DRI-EAF

Strategic Rationale:
Egypt’s existing DRI-EAF infrastructure creates a natural pathway for hydrogen integration:
Current Technology Base:

• Established DRI capacity using natural gas

• Proven operational experience with DRI-EAF route

• Technical workforce familiar with direct reduction processes

• Infrastructure for gas supply (adaptable to hydrogen)

Hydrogen Integration Pathway:

• Phase 1: Hydrogen blending with natural gas in existing DRI units (10-30% hydrogen)

• Phase 2: Dedicated H2-DRI facilities for new capacity

• Phase 3: Full conversion of natural gas DRI to hydrogen reduction

• Emissions reduction potential: 60-70% reduction vs. current natural gas DRI

• Ultimate target: Near-zero direct CO2 emissions with green hydrogen

Enabling Factors:

• Renewable energy potential: Abundant solar and wind resources

• Electrolyzer deployment: Multiple green hydrogen projects planned

• Geographical advantage: Proximity to hydrogen production sites in Suez Canal Economic
Zone

• Export motivation: Green steel access to EU markets

Technical Challenges:

• Hydrogen supply reliability and volume scaling

• Green hydrogen cost competitiveness (currently $4-6/kg target vs. $1-2/kg needed)

• Equipment modifications for hydrogen purity and pressure

• DRI quality consistency with varying hydrogen blends

• Safety systems and hydrogen handling infrastructure
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4.2 Renewable Electricity for EAF

Grid Decarbonization:
Egypt’s power sector transformation directly benefits steel production:
Renewable Energy Expansion:

• Current renewable capacity: Significant solar and wind deployment

• Benban Solar Park: 1.8 GW capacity (one of world’s largest)

• Gulf of Suez wind farms: Multi-gigawatt potential

• Target: Substantial renewable electricity share by 2030

• Grid integration: Transmission network modernization

EAF Optimization:

• Direct renewable power purchase agreements (PPAs) for steel producers

• Behind-the-meter solar installations at steel facilities

• Demand response and flexible operation aligned with renewable generation

• Energy storage integration for production continuity

• Emissions reduction: Each 10% increase in renewable electricity share reduces steel carbon
intensity

4.3 Enhanced Scrap Utilization and Circular Economy

Scrap-Based Steel Expansion:
Egypt’s growing economy generates increasing scrap availability:
Current Scrap Dynamics:

• Domestic scrap generation: Construction, automotive, manufacturing end-of-life

• Collection infrastructure: Developing formal scrap collection networks

• Scrap exports: Egypt currently exports significant scrap volumes

• Quality challenges: Contamination and tramp element control

Circular Economy Strategy:

• Scrap retention policies: Reducing exports to maximize domestic secondary steel produc-
tion

• Advanced sorting technologies: Investment in automated scrap characterization

• Quality improvement: Removing copper, tin, and other problematic elements

• Design for recyclability: Working with steel-using sectors on material stewardship

• Urban mining: Systematic recovery from demolition and infrastructure renewal

Emissions Advantage:

• Scrap-based EAF: 0.4-0.5 tonnes CO2 per tonne steel

• Reduction vs. DRI-EAF: 40-50% lower emissions

• Reduction vs. BF-BOF: 75-80% lower emissions

• Economic co-benefit: Lower energy consumption and raw material costs
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4.4 Process Optimization and Digitalization

Efficiency Improvements:
Maximizing productivity and minimizing waste in existing facilities:
Technology Applications:

• Artificial intelligence for process control optimization

• Digital twins for production simulation and training

• Predictive maintenance reducing downtime

• Energy management systems for demand optimization

• Quality prediction and defect prevention

Operational Benefits:

• Energy intensity reduction: 5-10% improvement potential

• Yield improvement: Reduced scrap and rejects

• Production consistency: Higher quality and reliability

• Workforce capability: Enhanced operator skills through digital tools

5 Research, Technology Transfer, and International Collabora-
tion

5.1 Domestic Research Capacity

Academic and Research Institutions:

• Nile University: GH2 International Green Hydrogen Centre of Excellence (GH2 Cairo
Centre)

• Universities: Engineering programs in metallurgy, materials science, renewable energy

• Research focus: Green hydrogen applications, renewable energy integration, steel process
innovation

• Skills development: Training programs for green hydrogen and clean steel technologies

GH2 Cairo Centre of Excellence:

• Establishment: Launched at Egypt Green Hydrogen Conference

• Partners: Green Hydrogen Organisation (GH2), Nile University

• Government support: Egyptian Prime Minister and Higher Education Minister endorse-
ment

• Mission: Global leadership in green hydrogen education and deployment

• Regional role: Facilitating Africa Green Hydrogen Alliance (AGHA) collaboration (10
African governments)

• Training programs: Green Hydrogen Policy Accelerator with International Solar Alliance
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5.2 International Technology Partnerships

Equipment and Technology Providers:

• Italian Danieli Group: Proposal for $4 billion integrated metallurgical complex

• Japanese companies: Collaboration on DRI and EAF technologies

• European partners: Technology transfer for clean steel production

• Chinese collaboration: Equipment supply and technical cooperation

Project Development Partnerships:

• bp-Masdar-Hassan Allam-Infinity Power: Green hydrogen production consortium

• Fortescue Future Industries: 7,600 MW renewable energy and hydrogen project

• Voltalia-TAQA Arabia: Suez Canal Economic Zone green hydrogen facility

• Vale: Iron ore pelletizing and green briquette megahub

5.3 Multilateral Engagement

UNIDO Green Hydrogen Programme:

• Global Clean Hydrogen Programme: Egypt as participant country

• GEF funding: Child Project supporting institutional capacity and policy frameworks

• Focus areas: Ammonia production for fertilizers, industrial applications

• Technology readiness: Assessment and demonstration support

• Investment facilitation: Creating enabling conditions for green hydrogen markets

COP27 and Climate Diplomacy:

• Host nation advantage: Egypt’s platform for green hydrogen and industrial decarboniza-
tion

• High-level engagement: President El-Sisi and Chancellor Scholz co-chairing hydrogen
roundtable

• Breakthrough Agenda: 12-month action plan for green steel and hydrogen

• International visibility: Enhanced profile for Egyptian green steel potential

Regional Cooperation:

• Arab Iron and Steel Union: Regional industry coordination and information sharing

• Africa Green Hydrogen Alliance: 10 African governments collaborating on hydrogen de-
velopment

• MENA green steel ecosystem: Coordination with Saudi Arabia, UAE, Oman initiatives
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6 Financing and Investment

6.1 Project Financing Needs

Capital Requirements:
Steel decarbonization requires substantial investment:
Green Hydrogen Infrastructure:

• Electrolyzer capacity: $800-1,200/kW installed cost

• Renewable energy generation: Solar PV $700-900/kW, wind $1,200-1,500/kW

• Hydrogen storage and distribution: Pipelines, compression, storage vessels

• Total green hydrogen CAPEX: Estimated $3-5 billion for steel sector hydrogen supply

Steel Facility Modernization:

• H2-DRI plant: $400-600 million per million tonne capacity

• EAF upgrades: $50-100 million per facility for efficiency and renewable integration

• Scrap processing: $20-50 million for advanced sorting and preparation

• Digitalization: $10-30 million per facility for comprehensive systems

• Total steel facility CAPEX: Estimated $2-4 billion for sector transformation

6.2 Financing Sources and Mechanisms

Domestic Financing:

• Commercial bank lending: Egyptian banks providing project finance

• Corporate balance sheets: Large producers like Ezz Steel self-financing capacity

• Government support: Partial funding and loan guarantees

• Capital markets: Potential green bonds for steel decarbonization projects

International Development Finance:

• World Bank: Industrial decarbonization and climate finance programs

• African Development Bank: Regional development priorities and green growth

• European Bank for Reconstruction and Development: Green economy transition support

• International Finance Corporation: Private sector investment facilitation

Climate Finance:

• Green Climate Fund: Potential access for large-scale transformation projects

• Global Environment Facility: UNIDO green hydrogen program funding

• Bilateral climate finance: European and developed country support

• Carbon finance: Potential future carbon credit generation from emissions reductions

Foreign Direct Investment:

• Green hydrogen consortia: International energy companies investing in Egypt

• Technology providers: Equipment suppliers with financing partnerships

• Strategic investors: Foreign steel companies and industrial groups

• Sovereign wealth funds: GCC countries investing in Egyptian green hydrogen
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6.3 Investment Challenges

Economic and Financial Constraints:

• Currency volatility: Egyptian pound devaluation affecting project economics

• Interest rates: Higher cost of capital compared to developed economies

• Subsidy reform: Energy price adjustments impacting operational costs

• Foreign exchange access: Capital controls and hard currency availability

Project Bankability:

• Off-take agreements: Securing long-term green steel purchase commitments

• Price premium uncertainty: Willingness to pay for green steel unclear

• Technology risk: First-of-kind and demonstration project challenges

• Regulatory framework: Evolving policies creating investment uncertainty

7 Challenges and Barriers to Transformation

7.1 Technical and Operational Challenges

Technology Access and Adaptation:

• Hydrogen technology maturity: H2-DRI at early commercial stage

• Equipment availability: Limited supplier competition and long lead times

• Local adaptation: Scaling and optimizing technology for Egyptian conditions

• Operational experience: Limited track record with hydrogen steelmaking

• Maintenance capabilities: Developing local expertise for new equipment

Infrastructure Gaps:

• Hydrogen pipeline network: Limited existing infrastructure for bulk hydrogen transport

• Electricity transmission: Grid reinforcement needed for large renewable energy integration

• Port facilities: Hydrogen export infrastructure requires development

• Water supply: Electrolyzer water requirements in water-scarce regions

7.2 Economic and Market Challenges

Cost Competitiveness:

• Green premium: H2-DRI steel currently 20-40% more expensive than conventional

• Hydrogen cost: $4-6/kg current target vs. $1-2/kg needed for full competitiveness

• Capital intensity: High upfront investment vs. incremental improvement approach

• Market willingness to pay: Price premium for green steel uncertain, especially in Egypt

Demand Uncertainty:
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• Domestic market: Egyptian construction sector price-sensitive

• Export markets: EU demand for green steel growing but price premiums limited

• Competing suppliers: Regional MENA producers and global competitors

• Specification requirements: Green steel certification and traceability systems

7.3 Policy and Governance Challenges

Regulatory Framework:

• Carbon pricing: Egypt lacks domestic carbon pricing mechanism

• Green steel standards: Certification and verification systems underdeveloped

• Permitting complexity: Multiple approvals across ministries

• Long-term policy stability: Investment decisions require predictable regulatory environ-
ment

Coordination Requirements:

• Inter-ministerial alignment: Trade, energy, environment, finance coordination needed

• Public-private dialogue: Industry input into policy design

• International harmonization: CBAM compliance and carbon accounting methodologies

• Regional cooperation: Avoiding subsidy competition and fragmentation within MENA

7.4 Human Capital and Skills

Workforce Transition:

• New skill requirements: Hydrogen handling, advanced process control, digitalization

• Training programs: Insufficient current capacity for large-scale reskilling

• Talent attraction: Competition with other sectors for engineering graduates

• Intergenerational knowledge transfer: Retaining expertise while adopting new technologies

Research and Development Capacity:

• R&D investment: Limited compared to leading steel-producing nations

• Industry-academia linkages: Weak connections between research and practice

• International collaboration: Access to cutting-edge research and best practices

• Intellectual property: Dependence on foreign technology providers
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8 Strategic Opportunities and Comparative Advantages

8.1 Renewable Energy Endowment

Egypt’s Energy Transition Assets:

• Solar resources: High irradiation levels across most of country, ideal for PV

• Wind resources: Gulf of Suez and Mediterranean coast among world’s best wind sites

• Land availability: Vast desert areas suitable for large-scale renewable projects

• Grid infrastructure: Existing high-voltage transmission network

• Cost competitiveness: Renewable electricity among lowest cost globally

• Scaling potential: Multi-gigawatt renewable expansion feasible

Green Hydrogen Production Advantage:

• Electrolyzer economics: Low-cost renewable electricity driving down hydrogen costs

• Production forecasts: Egypt targeting significant green hydrogen production by 2030

• Export potential: Proximity to European hydrogen demand centers

• Domestic applications: Steel, fertilizer, petrochemical sectors as off-takers

8.2 Geographical and Trade Position

Strategic Location Benefits:

• Suez Canal: 15% of world maritime trade passing through Egyptian waters

• Europe proximity: Short shipping distance to major steel markets

• Africa access: Gateway to growing African construction and infrastructure demand

• Middle East integration: Regional steel and hydrogen value chain participation

• Three-continent crossroads: Europe, Africa, Asia connectivity

Export Infrastructure:

• Port facilities: Major ports at Suez, Alexandria, Port Said, Damietta

• Suez Canal Economic Zone: Special investment zone with logistics advantages

• Export processing: Existing systems for steel product shipment

• Customs efficiency: Improving trade facilitation
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8.3 Existing Industrial Base

Technology Foundation:

• EAF expertise: Decades of experience with electric arc furnace operation

• DRI capability: Natural gas-based direct reduction infrastructure and knowledge

• Quality production: Meeting international standards for diverse steel products

• Workforce skills: Trained metallurgists and steel production personnel

• Maintenance culture: Keeping facilities operational in challenging conditions

Incremental Transformation Pathway:

• Evolutionary approach: Building on existing technology base rather than wholesale re-
placement

• Risk management: Gradual scaling reduces technology and market risks

• Operational continuity: Maintaining production during transformation

• Learning curve: Each project phase informing next generation improvements

8.4 Government Commitment and International Engagement

Political Will:

• COP27 legacy: Enhanced international credibility and commitment to climate action

• Green hydrogen strategy: High-level government prioritization

• Ministerial support: Trade and Industry Ministry actively supporting steel decarboniza-
tion

• Investment promotion: Dedicated efforts to attract green steel and hydrogen projects

International Partnerships:

• European cooperation: Dialogue with EU on CBAM compliance and green steel trade

• Development finance access: Relationships with World Bank, AfDB, EBRD

• Technology transfer: Partnerships with leading global steel and hydrogen companies

• Climate finance: Potential access to international green funds and mechanisms

9 Future Scenarios and Pathways (2025-2050)

9.1 Scenario 1: Accelerated Green Transformation

Conditions:

• Strong policy support with clear decarbonization mandates and incentives

• Successful green hydrogen cost reduction to $1-2/kg by 2030

• EU and international markets willing to pay green steel premiums

• Major technology partnerships delivering proven H2-DRI solutions
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• Substantial international climate and development finance flowing to Egypt

Pathway:

• 2030: 30% of Egyptian steel production using green hydrogen-DRI-EAF

• 2030: Renewable electricity reaches 50%+ of grid, 80%+ for steel sector

• 2035: Majority of new steel capacity is H2-DRI-EAF with renewable power

• 2040: 70-80% of production decarbonized

• 2050: Near-complete decarbonization, Egypt as MENA green steel leader

• Production: Capacity grows to 12-15 million tonnes, meeting domestic demand and ex-
panding exports

Outcomes:

• Competitive advantage: Egyptian steel preferred in EU and international markets

• Technology leadership: Regional hub for green steel expertise and equipment

• Economic benefits: $5-10 billion in green steel and hydrogen value chain

• Employment: Expanded workforce with high-skill green steel jobs

• Climate: 80-90% emissions reduction vs. 2025 baseline

9.2 Scenario 2: Incremental Progress with Challenges

Conditions:

• Moderate policy support with some policy uncertainty and gaps

• Green hydrogen costs decline slowly, reaching $2-3/kg by 2035

• Limited green premium in markets, price competition remains intense

• Technology partnerships successful but scaling slower than optimal

• International finance available but insufficient for full transformation

Pathway:

• 2030: 10-15% of Egyptian steel using hydrogen blending or green hydrogen

• 2030: Renewable electricity reaches 30-40% of grid mix

• 2035: Selected facilities converted to H2-DRI, others optimized natural gas DRI

• 2040: 40-50% of production significantly decarbonized

• 2050: Mixed technology base, gradual progress toward deep decarbonization

• Production: Capacity grows modestly to 10-12 million tonnes

Outcomes:

• Partial competitiveness: Some access to EU markets with CBAM compliance

• Technology follower: Adopting proven solutions from other regions

• Economic impact: Moderate green steel sector development

• Employment: Stable workforce with gradual skill upgrading

• Climate: 40-50% emissions reduction vs. 2025 baseline
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9.3 Scenario 3: Constrained Transformation

Conditions:

• Weak or inconsistent policy frameworks and enforcement

• Green hydrogen remains expensive ($3-4+/kg) limiting adoption

• Markets unwilling to pay meaningful green premium

• Limited technology transfer and international partnership success

• Financing constraints and economic challenges limiting investment

• Regional competition from better-capitalized MENA producers

Pathway:

• 2030: Minimal green hydrogen adoption, focus on efficiency improvements

• 2030: Renewable electricity progress but limited steel sector integration

• 2035: Few demonstration projects, no large-scale transformation

• 2040: Conventional production dominates, incremental improvements only

• 2050: Late-stage catch-up required, competitiveness challenges

• Production: Stagnant or declining capacity to 8-9 million tonnes

Outcomes:

• Competitiveness loss: Reduced EU market access due to CBAM, market share erosion

• Technology lag: Dependence on imported green steel for high-value applications

• Economic impact: Missed opportunities in green steel value chain

• Employment: Workforce challenges and potential job losses

• Climate: Minimal emissions reduction, 10-20% vs. 2025 baseline

9.4 Recommended Pathway: Pragmatic Acceleration

Balanced Strategy:
A realistic yet ambitious approach combining immediate action with strategic patience:
Near-term Actions (2025-2030):

• Pilot projects: 2-3 hydrogen blending demonstrations in existing DRI facilities

• Renewable integration: Direct PPAs and behind-the-meter solar for major steel facilities

• Policy framework: Establish carbon accounting, green steel certification, CBAM compli-
ance systems

• Skills development: Launch comprehensive training programs through GH2 Cairo Centre

• Financing mobilization: Secure first-round climate and development finance

• Technology partnerships: Formalize collaborations with leading equipment providers

Medium-term Scaling (2030-2040):

18



• Commercial deployment: First full-scale H2-DRI-EAF facility operational

• Infrastructure build-out: Hydrogen production, storage, and distribution network

• Market development: Establish green steel premium products and market positioning

• Regional integration: Coordinate with MENA hydrogen and green steel initiatives

• Technology localization: Develop domestic capability for equipment and maintenance

Long-term Transformation (2040-2050):

• Sector-wide adoption: Majority of production using low-carbon pathways

• Export leadership: Egypt as competitive green steel supplier to EU and Africa

• Innovation hub: Regional center for green steel research and development

• Full value chain: Integration from renewable energy to finished green steel products

10 Critical Success Factors

10.1 Policy and Governance

Essential Policy Elements:

• Clear long-term targets: Emissions reduction roadmap for steel sector to 2050

• Regulatory stability: Predictable frameworks for investment planning

• Carbon pricing or equivalent: Economic signal for decarbonization

• Green steel standards: Certification and verification systems aligned with international
norms

• Trade policy: Strategic approach to CBAM and green steel market access

• Inter-ministerial coordination: Alignment across trade, energy, environment, finance

10.2 Technology and Innovation

Technology Development Priorities:

• Hydrogen integration: Proven pathways for H2-DRI in Egyptian conditions

• Renewable energy: Continued cost reduction and grid integration

• Scrap utilization: Advanced sorting and quality improvement

• Process optimization: Digitalization and efficiency improvements

• Local adaptation: Customizing technologies for Egyptian operational environment

• Knowledge transfer: Effective partnerships with technology leaders
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10.3 Financial and Economic

Financing Requirements:

• Blended finance: Combining commercial, development, and climate finance

• Risk mitigation: Guarantees and insurance for early projects

• Concessional terms: Below-market rates for strategic transformation investments

• Green bonds: Capital market instruments for steel decarbonization

• Off-take agreements: Long-term contracts providing revenue certainty

• Currency management: Hedging and stability mechanisms

10.4 Market and Competitiveness

Market Development:

• Green steel branding: Positioning Egyptian steel as premium low-carbon product

• Customer engagement: Working with EU and international buyers on specifications

• Price premium capture: Demonstrating value proposition for green steel

• Market diversification: Balancing EU exports with domestic and African markets

• Quality assurance: Maintaining technical specifications while decarbonizing

• Competitive monitoring: Tracking regional and global green steel developments

10.5 Human Capital and Skills

Workforce Transformation:

• Training programs: Comprehensive reskilling for hydrogen and clean steel technologies

• Academic integration: University programs aligned with green steel needs

• International exchanges: Exposure to global best practices

• Knowledge retention: Capturing and transferring expertise

• Career pathways: Attractive opportunities in green steel sector

• Social dialogue: Worker engagement in transformation planning

11 Recommendations for Action

11.1 For Egyptian Government

Immediate Actions:

1. Develop comprehensive steel sector decarbonization roadmap with clear milestones

2. Establish green steel task force with representatives from all relevant ministries

3. Create dedicated financing facility for steel decarbonization investments

4. Launch pilot hydrogen blending program in existing DRI facilities
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5. Accelerate permitting for renewable energy projects serving steel sector

6. Strengthen engagement with EU on CBAM implementation and compliance

Medium-term Initiatives:

1. Introduce carbon accounting and reporting requirements for steel producers

2. Develop national green steel certification system aligned with international standards

3. Expand GH2 Cairo Centre with dedicated steel industry training programs

4. Negotiate technology transfer agreements with leading global steel companies

5. Mobilize international climate and development finance for transformation

6. Establish innovation fund for steel sector research and development

11.2 For Steel Industry

Strategic Imperatives:

1. Conduct detailed decarbonization assessments for each facility

2. Develop investment plans for renewable energy integration and hydrogen readiness

3. Establish partnerships with technology providers for green steel solutions

4. Implement comprehensive carbon measurement and reporting systems

5. Engage with EU and international customers on green steel requirements

6. Invest in workforce training and capability development

7. Participate actively in policy dialogue with government

11.3 For International Partners

Support Opportunities:

1. Provide concessional financing for first-of-kind green steel projects

2. Facilitate technology transfer and knowledge sharing partnerships

3. Support development of carbon accounting and certification systems

4. Offer technical assistance for policy framework development

5. Include Egyptian steel in international green procurement programs

6. Collaborate on research through GH2 Cairo Centre and universities

7. Ensure CBAM implementation considers Egypt’s specific circumstances and capabilities
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12 Conclusions

Egypt’s steel industry stands at a pivotal moment in its development trajectory. The conver-
gence of domestic industrial priorities, international climate commitments, and market pressures
from mechanisms like the EU’s CBAM creates both urgency and opportunity for transformation
toward low-carbon steel production.

Key Strengths:
Egypt possesses several distinctive advantages that position it favorably for green steel

development:

• EAF-based production technology inherently lower-carbon than blast furnace routes

• World-class renewable energy resources enabling low-cost green hydrogen production

• Strategic geographical location providing access to European, African, and Middle Eastern
markets

• Existing DRI infrastructure creating a natural pathway for hydrogen integration

• Strong governmental commitment demonstrated through the National Green Hydrogen
Strategy

• Growing international partnerships bringing technology and financing opportunities

Critical Challenges:
The transformation pathway faces significant obstacles requiring coordinated action:

• Technology maturity and cost competitiveness of green hydrogen

• Substantial capital requirements and financing mobilization needs

• Infrastructure gaps in hydrogen production, storage, and distribution

• Market uncertainty regarding green steel premiums and demand

• Policy framework development for carbon accounting and certification

• Workforce skills upgrading and technology absorption capacity

Strategic Imperative:
Egypt cannot afford to delay steel decarbonization. The EU’s CBAM will increasingly pe-

nalize high-carbon steel imports, threatening Egypt’s export competitiveness in a major market.
Simultaneously, regional competitors in the MENA area are making substantial investments in
green steel capacity. Egypt must move decisively while leveraging its renewable energy advan-
tages to establish competitive positioning in the emerging global green steel landscape.

Recommended Approach:
A pragmatic acceleration strategy balancing ambition with realism offers the most promising

pathway:

• Immediate pilot projects demonstrating hydrogen integration in existing facilities

• Parallel development of renewable energy infrastructure and direct industrial power supply

• Progressive policy framework establishment providing investment certainty

• Strategic partnerships bringing technology, financing, and market access

• Continuous capability building through the GH2 Cairo Centre and industry training
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• Regional coordination maximizing synergies within MENA green steel ecosystem

Broader Significance:
Egypt’s steel transformation extends beyond a single industrial sector. Success would posi-

tion Egypt as a green industrial hub within Africa and the Middle East, demonstrate feasibility
of heavy industry decarbonization in developing economies, create high-value employment in
emerging green technologies, and contribute meaningfully to global climate goals while main-
taining economic development imperatives.

The next five years will be decisive. Egypt has the resources, strategic position, and growing
partnerships necessary for successful transformation. What remains essential is translating
strategy into implementation, mobilizing adequate financing, and maintaining consistent policy
support through the challenging transition ahead.

Egypt’s steel industry can become a model for how emerging economies can achieve in-
dustrial decarbonization while building competitive advantage in the global green economy.
Realizing this vision requires commitment, investment, and collaboration from all stakehold-
ers—government, industry, international partners, and civil society. The opportunity is signifi-
cant; the imperative is clear.
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