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Abstract

This document examines Egypt’s steel industry research and innovation policy as the
largest steel producer in Africa and a significant emerging market manufacturer. Egypt’s
10 million tonnes annual production represents a strategic sector for economic development,
employment generation, and industrial modernization in the region.

This analysis explores Egypt’s dual reality: on one hand, a rapidly modernizing steel
sector benefiting from natural gas availability, strategic geographic position, and growing
domestic demand; on the other, persistent challenges including energy supply constraints,
technology gaps, limited R&D capacity, and the complex task of balancing growth impera-
tives with emerging environmental pressures. The document examines Egypt’s positioning
within regional and global steel markets, the National Climate Strategy provisions, infras-
tructure development programs, and Egypt’s unique opportunities in long products for con-
struction and infrastructure projects. The analysis highlights how Egyptian steel exemplifies
both the opportunities and challenges of industrial development in emerging economies nav-
igating energy transition and economic transformation.
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1 Strategic Context and Industry Structure

1.1 Egypt’s Position in African and MENA Steel

Egypt ranks as Africa’s largest steel producer and a significant player in the Middle East and
North Africa (MENA) region, with approximately 10 million tonnes of crude steel production
in 2024. Egypt’s steel industry exhibits distinctive characteristics compared to both developed
markets and regional competitors:

Technological composition:

e 75% EAF (Electric Arc Furnace) production utilizing scrap and DRI
e 25% integrated BF-BOF operations at Alexandria and Suez

e Strong specialization in long products (rebar, wire rod, sections)

e Growing capacity in flat products for domestic appliances and automotive
Geographic distribution:

e (Cairo-Suez industrial corridor: Major production concentration

e Alexandria region: Integrated steel complex and ports

e Upper Egypt: Emerging production sites (Beni Suef, Assiut)

e Suez Canal Zone: Strategic location for imports and exports
Ownership structure:

e Mix of state-owned enterprises and private companies

e Egyptian Steel (government-affiliated) as major integrated producer

Ezz Steel (private) as dominant market player

Al Garhy (Beshay Group), Suez Steel, and regional producers

Limited foreign direct investment compared to peer countries

1.2 Historical Development
1.2.1 Post-Independence Industrialization (1950s-1970s)

Egypt’s steel industry developed as cornerstone of national industrial policy:

e Helwan Iron and Steel Company established 1958 as flagship state project

Integration with Aswan High Dam for electricity supply

Soviet technical assistance and technology transfer

Employment generation and import substitution objectives

Symbol of Egyptian industrial modernization



1.2.2 Economic Liberalization and Private Sector Growth (1980s-2000s)

e Infitah (economic opening) enabling private sector entry

Ezz Steel emergence as private sector champion

Mini-mill proliferation utilizing imported scrap

Geographic expansion beyond traditional centers

Modernization of production technology

1.2.3 Post-2011 Challenges and Recent Recovery

e 2011 Revolution: Political instability impacting investment

e 2013-2015: Energy crisis severely constraining production

Natural gas shortages forcing production curtailments

e Government prioritizing domestic gas production and imports (LNG)

2020-2024: Recovery phase with capacity expansion

e New investment in modern facilities and technology upgrades

1.3 Current Production Landscape
1.3.1 Major Producers
Ezz Steel:

e Capacity: 6.5 million tonnes (largest producer)

Technologies: Multiple EAF sites plus flat product rolling

Products: Rebar, sections, flat rolled products

Locations: Alexandria, Suez, 10th of Ramadan City

Status: Publicly traded, family-controlled

e Modernization: Continuous investment in technology upgrades
Egyptian Steel (government-affiliated):

e Capacity: 1.5 million tonnes

e Technology: Integrated BF-BOF complex

Location: Alexandria (historical Helwan operations transferred)

Products: Long and flat products for domestic market

Status: State ownership, restructuring ongoing
e Challenges: Aging technology, competitiveness issues
Al Garhy Steel (Beshay Group):

e Capacity: 1.2 million tonnes



e Technology: Modern EAF operations

e Specialization: High-quality rebar and wire rod

e Location: Beni Suef, Upper Egypt

e Status: Private, family-owned, expansion-oriented
Suez Steel:

e Capacity: 1.5 million tonnes

e Technology: EAF-based long products

Location: Suez industrial zone

Products: Construction steel (rebar, wire rod)

Status: Private, serving domestic and regional markets

1.3.2 Production by Technology

Technology Capacity (Mt) Share (%)
Electric Arc Furnace 7.5 75
Blast Furnace-BOF 2.5 25
Total 10.0 100

Table 1: Egypt Steel Production by Technology (2024)

1.4 Economic and Employment Profile

Direct employment: Approximately 50,000 workers in steel production
e Alexandria and Suez complexes: 15,000 employees
e Multiple EAF and rolling mills: 35,000 distributed across sites
e Geographic concentration: Cairo-Alexandria-Suez corridor
Indirect employment: Estimated 200,000-300,000 in supply chain
e Steel service centers and construction material distribution
e Scrap collection, trading, and processing networks
e Equipment maintenance and engineering services
e Logistics, transportation, and port operations

Economic significance:

Steel and downstream sectors: 4-5% of Egyptian GDP

Critical supplier to construction boom (housing, infrastructure)

Export potential to African and Middle Eastern markets

Trade balance: Net importer of scrap and some specialty products

Employment multiplier particularly important for youth unemployment



2 Research and Development Framework

2.1 Institutional Landscape
2.1.1 Egyptian Iron and Steel Federation

Egypt’s steel industry association provides collective representation:
Activities:

e Statistical data collection and market analysis

e Government policy advocacy and regulatory dialogue

e Trade promotion and export facilitation

e Technical standards development and quality assurance

e International liaison with Arab and African steel associations
Challenges:

e Limited resources compared to international counterparts

e Coordination challenges among diverse membership

e Capacity gaps in technical research support

e Need for stronger pre-competitive research facilitation

2.1.2 University Research Centers
Cairo University:
e Faculty of Engineering: Metallurgy and materials departments
e Traditional strength in extractive metallurgy
e Limited industry collaboration compared to potential
e Equipment and funding constraints limiting research scope
Ain Shams University:
e Engineering faculty with materials specialization
e Research on steel properties and applications
e Growing partnerships with industry
American University in Cairo (AUC):
e Materials science research with international standards
e Potential bridge to international research networks
e Limited direct engagement with Egyptian steel producers
German University in Cairo:
e Engineering programs with German institutional links
e Opportunity for technology transfer from European partners

e Emerging industry partnerships



2.1.3 National Research Institutions

Central Metallurgical Research and Development Institute (CMRDI):

e Government research organization under Ministry of Scientific Research
e Focus on mining, metallurgy, and materials development

e Pilot facilities for process development

e Consulting services for industry

e Funding constraints limiting research ambitions
Academy of Scientific Research and Technology:

e National science policy coordination
e International collaboration facilitation

e Limited direct steel industry engagement

2.1.4 Private Company R&D
Ezz Steel:

e (QQuality control laboratories at production sites

e Process optimization and efficiency improvements
e International technology licensing and adaptation
e Limited fundamental research capacity

e Collaboration with equipment suppliers (SMS, Danieli)
Other producers:

e Focus on operational improvements vs. innovation
e Technology adoption from international suppliers
e Limited internal R&D staff and budgets

e Need for collective research mechanisms

2.2 Funding Mechanisms
2.2.1 Government Industrial Development Programs

Ministry of Trade and Industry initiatives:

e Industrial Modernization Program grants
e Export development and market access support
e Quality certification and standards compliance

e Technology upgrade subsidized financing
Challenges:

e Limited scale relative to industry needs
e Administrative complexity and slow disbursement
e Preference for established companies over innovators

e Lack of dedicated steel sector innovation funding



2.2.2 Banking Sector and Private Finance

Industrial Development Bank:
e Medium and long-term financing for expansion projects
e Machinery and equipment financing programs
e Interest rate subsidies for strategic sectors
Commercial banks:
e Project financing for major expansions
o Working capital facilities for operations

e Risk aversion limiting innovation financing

2.2.3 International Development Partners

European Bank for Reconstruction and Development (EBRD):
e Private sector development financing
e Technical assistance for environmental upgrades
e Support for energy efficiency improvements
International Finance Corporation (IFC):
e Long-term project financing for expansions
e Environmental and social standards implementation
e Advisory services for corporate governance
African Development Bank:
e Infrastructure and industrial financing
e Regional integration support

e Climate finance for emissions reduction

3 Decarbonization Strategy and Technology Pathways

3.1 Current Emissions Profile and Baseline
3.1.1 Emissions Breakdown

Egypt’s steel sector emissions reflect its technology mix:
Current emissions by technology:

e BF-BOF (Alexandria, Suez): 2.2 tonnes CO3 per tonne steel
e EAF (multiple sites): 0.6-0.8 tonnes CO2 per tonne steel
o Weighted average: 1.0-1.2 tonnes CO2 per tonne steel

e Comparison: Global average 1.85 tonnes COg per tonne steel



Total sectoral emissions:

e Approximately 10-12 million tonnes CO2 annually
e 8-10% of Egyptian industrial emissions

e 4-5% of total national emissions

e Moderate intensity due to high EAF share

3.1.2 National Climate Context
Egypt’s Updated Nationally Determined Contribution (NDC):

e Commitment to reduce GHG emissions by 33% by 2030
e Focus on energy sector transition and efficiency

e Industrial sector targets under development

e Emphasis on renewable energy expansion

e Conditional targets dependent on international support
COP27 Legacy (Sharm El-Sheikh, 2022):

e Egypt elevated climate agenda domestically

e Pressure for concrete industrial decarbonization actions
e Opportunities for international climate finance access

e Need to demonstrate leadership in African context

3.2 Decarbonization Pathways for Egyptian Steel
3.2.1 EAF Decarbonization Strategy

Grid decarbonization leverage:

e Current electricity grid: 90% fossil fuels (natural gas dominant)

Planned renewable expansion: Target 42% by 2030

Wind: Significant potential in Gulf of Suez and Western Desert

Solar: Excellent solar resources in southern regions

Steel sector as potential anchor customer for renewable projects
Energy efficiency improvements:

e Modern EAF technology adoption replacing aging furnaces

Oxy-fuel burners and foamy slag practices

Waste heat recovery systems

Advanced process control and automation

Target: 15-20% reduction in specific energy consumption by 2035
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Scrap quality management:

e Egypt generates limited domestic scrap (3 million tonnes annually)
e Imports from Europe, North America for high-quality feedstock

e Development of domestic scrap collection and sorting infrastructure

e Recycling culture promotion for end-of-life products

3.2.2 Integrated Plant Transformation Options

Natural Gas-Based DRI Pathway:
Technical approach:

e Replace blast furnaces with natural gas-based DRI units

e Egypt’s natural gas availability as strategic advantage

e Combination with EAF for steelmaking

e Lower capital cost than hydrogen-based DRI

e Emissions reduction: 30-40% vs. conventional BF-BOF
Implementation timeline:

e Phase 1 (2025-2030): Feasibility and pilot demonstration

e Phase 2 (2030-2035): Commercial scale DRI-EAF installation
e Phase 3 (2035-2045): Phase out remaining blast furnaces
Challenges:

e Natural gas supply reliability and pricing

e Competition with domestic consumption and LNG exports
e Limited emissions reduction compared to hydrogen pathway
e Technology risk and capital investment requirements

Hydrogen Readiness - Long-term Vision:
FEgypt’s hydrogen potential:

e Exceptional renewable energy resources for green hydrogen

e Suez Canal region as strategic production and export hub

e Multiple international partnerships under development

e National Hydrogen Strategy targeting major producer status
Steel sector implications:

e Hydrogen-based DRI as ultimate decarbonization solution

e Timeline: Post-2040 commercial deployment for steel

e Near-term: Natural gas DRI with hydrogen co-injection pilots

e Requires massive scale-up of hydrogen production and infrastructure
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3.3 Innovation Opportunities and Technology Needs
3.3.1 Compact and Modular Steel Technologies
Rationale for Egypt:

e Lower capital intensity suitable for emerging market context

e Modular capacity expansion matching demand growth

e Potential for distribution closer to raw materials and markets

e Technology providers: Danieli, Primetals, local adaptation potential
Applications:

e Mini-mills for long products in Upper Egypt regions

e Compact DRI-EAF combinations

e Thin slab casting for flat products (potential ESP technology adoption)

3.3.2 Circular Economy and Resource Efficiency

Scrap value chain development:
e Formal scrap collection networks replacing informal sector
e Automated sorting facilities for quality improvement
e Regional scrap trading hub leveraging Suez Canal position
e Job creation in waste management and recycling
By-product utilization:
e Steel slag for road construction and cement
e Currently underutilized, significant potential
e Standards development for slag applications
e Partnership with construction and cement industries
Industrial symbiosis opportunities:
e Co-location of steel with cement, chemicals
o Waste gas utilization
e Combined infrastructure reducing costs

e Suez Canal Economic Zone as potential demonstration
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4 Policy Support and Governance

4.1 National Industrial and Climate Policy Integration
4.1.1 Vision 2030 and Industrial Development
Egypt’s Vision 2030 objectives:

e Diversified, knowledge-based economy

e Competitive industrial sector with technology leadership

e Employment generation, particularly for youth

e Environmental sustainability integration

Steel sector role:

e Anchor industry for broader manufacturing ecosystem

e Export potential to African and Arab markets

e Technology and management capacity development

e Infrastructure enabler (construction steel supply)

4.1.2 Ministry Responsibilities and Coordination
Ministry of Trade and Industry:
e Industrial policy leadership and sector strategies
e Investment promotion and licensing
e Trade policy and export development
e Quality standards and market regulation
Ministry of Environment:
e Environmental compliance and permitting
e Emissions monitoring and reporting
e National Climate Strategy implementation
e International environmental commitments
Ministry of Electricity and Renewable Energy:
e Energy supply planning and infrastructure
e Renewable energy development programs
e Tariff policy and industrial energy pricing
e Grid capacity and connection policies
Ministry of Petroleum and Mineral Resources:
e Natural gas supply and allocation

e Pricing policies for industrial feedstocks
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e Hydrogen strategy development

e Coordination with steel sector energy needs
Coordination challenges:

e Overlapping jurisdictions and unclear responsibilities
e Limited systematic inter-ministerial coordination
e Policy conflicts (e.g., energy exports vs. industrial supply)

e Need for integrated industrial-energy-climate planning

4.2 Regional Development and Geographic Disparities
4.2.1 Greater Cairo and Suez Canal Zone

Established industrial concentration:

e Existing infrastructure and supply chains
e Skilled labor availability
e Port access for imports and exports

e Proximity to major domestic markets
Challenges:

e Urban congestion and environmental pressures
e Land availability and cost constraints

e Competition for energy and water resources

4.2.2 Upper Egypt Development Priorities

Government objectives:

e Regional development and employment generation
e Reducing urban migration pressures
e Utilizing natural resources in remote regions

e Infrastructure investment in underdeveloped areas
Steel sector opportunities:

e New production sites in Beni Suef, Assiut, Qena
e Proximity to limestone resources for DRI
e Available land and lower costs

e Renewable energy potential (solar especially)
Implementation challenges:

e Limited infrastructure (transport, utilities)
e Skilled workforce scarcity
e Distance from major markets and ports

e Need for comprehensive regional development plans
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4.3 Trade Policy and Market Access
4.3.1 Domestic Market Protection
Trade measures:
o Tariffs on steel imports (15-25% depending on product)
e Anti-dumping measures against specific countries
e Temporary safeguards during market disruptions
e Quality and standards requirements favoring domestic producers
Rationale:
e Infant industry protection for growing sector
e Employment preservation during transitions
e Strategic industrial capacity maintenance
e Revenue generation for government
Criticisms and trade-offs:
e Higher costs for construction and manufacturing downstream users
e Reduced competitive pressure limiting efficiency improvements
e Trade tensions with partners

e Potential WTO compliance issues

4.3.2 Export Promotion and Market Diversification
Target markets:
e African markets: Sudan, Libya, East African countries
e Arab region: Syria, Iraq (reconstruction demand)
e Southern Europe: Opportunistic exports during EU shortages
Export support mechanisms:
e Export financing and credit insurance
e Trade missions and market information
e Trade agreements within AfCFTA and Arab frameworks
e Quality certification for international markets
Competitiveness challenges:
e Higher energy costs than some competitors (Turkey, Gulf states)
e Logistics and port efficiency issues
e Quality perception gaps for premium markets

e Need for international standards compliance
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4.4 Investment Policy and FDI Attraction
4.4.1 Investment Incentives
General Investment Law provisions:
e Tax holidays for new investments (5-10 years)
e Customs exemptions for imported equipment
e Land allocation in industrial zones at preferential rates
e Streamlined licensing for strategic projects
Special Economic Zones:
e Suez Canal Economic Zone: Flagship project
e Preferential terms for industrial development
e One-stop shop for permits and services

e Potential for steel production and export-oriented facilities

4.4.2 Barriers to FDI in Steel
Structural challenges:
e Bureaucratic complexity despite reform efforts

e Energy supply reliability concerns

Infrastructure bottlenecks (ports, rail)

e Currency volatility and capital controls

e Political and security risk perceptions
Sector-specific issues:

e Domestic market dominated by established players

e Uncertain long-term decarbonization policy direction
e Environmental permitting complexity

e Limited technology partnership opportunities

5 Challenges and Critical Assessment

5.1 Energy Security and Cost Competitiveness
5.1.1 Natural Gas Supply Dynamics
Current situation:
e Egypt transitioned to gas surplus after major offshore discoveries (Zohr field)
e Domestic production: 5-7 bef/day
e Industrial allocation: Competition with power generation, LNG exports, domestic con-

sumption
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e Pricing: Industrial gas prices ~$6-8/MMBtu (2024)

Steel sector implications:

e Natural gas as primary energy source for DRI and power generation

e Supply interruptions historically forced production curtailments

e Government prioritization of LNG exports (revenue) vs. industrial supply

e Long-term contractual arrangements needed for investment certainty

5.1.2 Electricity Costs and Reliability

Cost structure:
e Industrial electricity tariff: $0.08-0.10 per kWh (2024)
e Among lowest in region but higher than global low-cost producers
e Subsidy reform pressures gradually increasing real costs
e Renewable energy tariffs potentially competitive with grid power
Reliability challenges:
e Summer peak demand strains causing brownouts
e Grid infrastructure aging, requiring modernization
e Voltage fluctuations affecting sensitive equipment

e Need for backup generation increasing costs

5.2 Technology and Innovation Gaps
5.2.1 Limited Indigenous R&D Capacity

Manifestations:
e Reliance on imported technology and equipment
o Weak university-industry research linkages
e Limited process innovation vs. operational improvements
e Small R&D workforce and budgets
e Brain drain of technical talent to Gulf states and beyond
Consequences:

e Technology dependence on foreign suppliers

Slower adoption of best available technologies

Higher technology acquisition costs (markup, licensing)

Limited capacity to adapt technologies to local conditions

Vulnerability to technology embargoes or restrictions
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5.2.2 Quality and Productivity Gaps

Comparative challenges:
e Egyptian steel productivity: ~200-300 tonnes per employee-year
e International leaders: 800-1000+ tonnes per employee-year
e Quality consistency issues affecting premium market access
e Yield losses higher than international benchmarks
Underlying factors:
e Workforce skills and training insufficiency
e Management and organizational practices
e Maintenance and equipment availability

e Process control and automation levels

5.3 Environmental Compliance and Permitting
5.3.1 Regulatory Framework Evolution
Traditional approach:

e Permissive environmental regulations prioritizing industrial growth
e Limited enforcement capacity

e Minimal emissions monitoring

e Reactive approach to pollution incidents

Recent tightening:

e Environmental Law 4/1994 and amendments

e Emissions limits aligned with international standards
e Environmental Impact Assessment requirements

e Monitoring and reporting obligations

e Penalties for non-compliance

Implementation challenges:

e Inconsistent enforcement across facilities

e Limited technical capacity in environmental agencies
e Retrofitting costs for existing plants

e Balance between environmental and economic objectives
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5.3.2 Local Community and Urban Pressures
Urban encroachment:
e Steel plants originally in industrial zones now surrounded by residential areas
e Alexandria and Cairo facilities facing air quality complaints
e Pressure for relocation or closure
e High costs of urban land and environmental controls

Community relations:

e Employment benefits vs. environmental impacts
e Need for transparent communication and engagement
e Health impact assessments and monitoring

e Corporate social responsibility initiatives

5.4 Financial and Investment Constraints
5.4.1 Capital Access Challenges
Domestic capital market limitations:
e Relatively shallow equity markets
e Short-term orientation of banking sector
e Limited project finance experience
e Crowding out by government borrowing
International financing barriers:
e Country risk premiums increasing borrowing costs
e Foreign exchange risk deterring long-term investment
e Limited access to green finance mechanisms

e Due diligence complexity for environmental and social issues

5.4.2 Currency and Macro-economic Volatility
Exchange rate pressures:
e Egyptian pound devaluations increasing import costs
e Equipment and spare parts priced in foreign currency
e Hedging costs reducing competitiveness
e Deterrent to long-term capital investment
Inflation impacts:
e Cost escalation for local inputs (labor, services)
e Uncertainty complicating project planning

o Working capital pressures
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6 Regional Innovation Ecosystems and Clusters

6.1 Cairo-Suez Industrial Corridor
6.1.1 Established Steel Cluster
Geographic concentration advantages:
e Multiple steel producers enabling supply chain development
e Specialized services and equipment suppliers
e Skilled labor pool with sector experience
e Technical training and vocational education facilities
e Port of Suez and Ain Sokhna access
Knowledge spillovers and collaboration:
e Labor mobility between companies
e Best practice diffusion (though limited by competition)
e Shared infrastructure (industrial zones, utilities)
e Industry association coordination
Constraints on cluster development:
e Limited formal collaboration mechanisms
e Competition limiting information sharing
e Weak university-industry research partnerships

e Congestion and infrastructure saturation

6.2 Suez Canal Economic Zone - Future Potential
6.2.1 Strategic Vision
Government objectives:

e World-class industrial and logistics hub

e Export-oriented manufacturing

Foreign direct investment attraction

Technology transfer and modernization
e Employment generation (target: 1 million jobs by 2030)
Steel sector opportunities:

e Modern greenfield facilities with latest technology

Access to imported scrap and DRI from global sources

Export logistics advantages (Suez Canal)

Potential for steel service centers and downstream processing

Integration with shipbuilding, machinery, automotive clusters
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6.2.2 Implementation Status and Challenges

Progress to date:
e Infrastructure development (roads, utilities, ports)
e Some manufacturing investments in non-steel sectors
e Free zone benefits attracting international interest
e Marketing and promotion efforts
Remaining barriers:
e Competition with established UAE and Saudi Arabian zones

e Need for anchor tenants to catalyze cluster formation

Skilled workforce availability requiring training investments

Administrative capacity to deliver promised services

Global economic uncertainty affecting investment decisions

6.3 Upper Egypt - Emerging Opportunities
6.3.1 Regional Development Imperatives

Socio-economic challenges:
e Poverty rates significantly above national average

e Youth unemployment driving urban migration

Limited industrial employment opportunities

Underdeveloped infrastructure

e Historical underinvestment

Steel sector potential contribution:

e Large-scale industrial employment generation

e Skills development and human capital formation

e Backward and forward linkages stimulating regional economy

e Tax revenues for local government services

6.3.2 Natural Resource Advantages

Raw materials:
e Limestone deposits suitable for DRI flux
e Potential iron ore resources (though limited quality)
e Proximity to Red Sea ports for imported feedstocks

Renewable energy:
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e Exceptional solar irradiation (among world’s highest)

e Wind resources in certain corridors

e Land availability for large-scale projects

e Potential for green hydrogen production long-term
Challenges:

e Water scarcity constraining industrial operations

e Distance from major domestic markets (Cairo, Alexandria)
e Limited logistics infrastructure (rail capacity especially)

e Need for substantial public infrastructure investment

7 Future Outlook and Strategic Directions

7.1 Scenarios for Egyptian Steel (2025-2045)
7.1.1 Scenario 1: Modernization and Regional Leadership
Pathway:

e Capacity expansion to 15-18 million tonnes by 2045

Technology modernization: DRI-EAF replacing aging BF-BOF

Integration with renewable energy and eventual green hydrogen

Export growth to African and Arab markets leveraging strategic position

Development of specialty products and value-added applications
e Research and innovation capacity building

Enabling conditions:

e Political stability and consistent policy framework

e Energy security maintained through domestic gas and renewables

Infrastructure investments (ports, rail, electricity grid)

Skills development and technical training programs

International partnerships for technology and finance

e Effective carbon border protection for exports to Europe
Outcomes by 2045:

e 40-50% emissions reduction from 2025 baseline

e Employment growing to 70,000 direct jobs

e Egypt as North Africa’s steel technology hub

Export revenues contributing to trade balance

Downstream manufacturing competitiveness enhanced
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7.1.2 Scenario 2: Selective Modernization with Import Dependence
Pathway:
e Limited capacity growth to 12-13 million tonnes

e Modernization of most competitive facilities

Closure of high-cost, obsolete plants

Increasing imports of specialty and flat products

e Focus on rebar and construction steel for domestic market
e Minimal export orientation

Risk factors:

e Insufficient capital for comprehensive modernization

e Energy supply constraints or cost escalation

e Competition from subsidized imports

e Slow progress on infrastructure and skills development
e Limited international technology partnerships
Consequences by 2045:

e Emissions reduction limited to 20-30%

e Employment stagnant at 50,000-55,000

e Growing trade deficit in specialty steels

e Vulnerability to import disruptions

e Missed opportunity for regional leadership

7.1.3 Scenario 3: Stagnation and Competitive Decline
Pathway:

e Capacity declining to 8-10 million tonnes

e Aging facilities unable to compete

e Investment flight to more attractive locations

e Import penetration increasing across product categories

e Loss of technology and human capital

Causative factors:

e Prolonged political or economic instability

e Energy crisis recurrence

e Policy inconsistency and regulatory unpredictability

e Failure to address competitiveness fundamentals
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e Global oversupply and price depression
Consequences by 2045:
e Employment declining to 30,000-35,000

e Downstream manufacturing competitiveness impaired

Industrial capacity losses difficult to reverse

Social and regional economic impacts

Strategic vulnerability in critical material supply

7.2 Strategic Priorities
7.2.1 For Government and Policymakers

Immediate actions (2025-2027):

e Develop comprehensive National Steel Strategy integrating industrial, climate, and energy
policies

e Secure long-term natural gas supply commitments for industrial sector
e Accelerate renewable energy expansion with priority industrial access
e Establish dedicated innovation fund for steel decarbonization

e Streamline environmental permitting while maintaining standards

e Launch skills development program targeting steel sector needs
Medium-term priorities (2027-2035):

e Facilitate pilot DRI-EAF projects with public-private partnerships

Develop scrap collection and processing infrastructure nationwide

Implement green public procurement for low-carbon steel

Build research capacity through university-industry consortia

Negotiate trade agreements securing market access for exports

Invest in logistics infrastructure reducing costs
Long-term imperatives (2035-2045):

e Position Egypt as green hydrogen production hub

Deploy hydrogen-based DRI at commercial scale

Establish Egypt as North Africa’s steel R&D center

Achieve full circular economy integration

Maintain strategic steel production capacity

Develop high-value specialty steel capabilities
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7.2.2 For Industry

Operational excellence:
e Continuous improvement in energy efficiency and productivity
e Quality management systems achieving international standards
e Workforce training and skills development investments
e Maintenance excellence extending equipment life
e Digital technologies for process optimization
Strategic investments:

e Modernization prioritizing decarbonization-compatible technologies

Renewable energy procurement (PPAs or self-generation)

e Environmental compliance proactively exceeding requirements

Research partnerships with universities and international centers
e Product diversification toward higher value-added applications
Collaboration and collective action:

e Strengthen industry association technical and research functions

e Pre-competitive collaboration on common challenges

Joint advocacy for supportive policy environment

Supply chain partnerships for quality and reliability

International partnerships for technology access

7.2.3 For Research and Academia
Priority research areas:

e Natural gas-based DRI optimization for Egyptian conditions

Scrap quality assessment and beneficiation technologies

Renewable energy integration with steel processes

Water efficiency in arid climate steelmaking

By-product utilization and circular economy

Digital technologies and Industry 4.0 applications

e Life cycle assessment of Egyptian steel pathways
Capacity building:

e Develop specialized graduate programs in steel technology
e Build pilot-scale research facilities

e Send researchers for training at international centers
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e Recruit expatriate Egyptian steel experts for knowledge transfer
e Establish industry-sponsored research chairs

Collaboration mechanisms:

e Create joint industry-university research centers

e Facilitate student internships and industry placements

e Organize regular technical conferences and workshops

Simplify IP agreements encouraging industry partnerships

e Develop consulting services for industry technical challenges

7.3 International Collaboration Opportunities
7.3.1 Regional Partnerships
African Continental Free Trade Area (AfCFTA):

e Market access to 1.3 billion person continental market

e Egypt as potential supply hub for African construction boom

e Technology and knowledge transfer to emerging African producers
e Regional value chains in steel and downstream products

e Coordination on trade remedies and standards

Arab regional integration:

e Greater Arab Free Trade Area opportunities

Reconstruction demand in conflict-affected countries

Technology collaboration with Gulf producers

Scrap trading networks

Joint research initiatives on region-specific challenges

7.3.2 European and International Engagement

EU partnership potential:
e Association Agreement leveraging for market access
e CBAM mechanisms and green steel certification
e Technology partnerships for decarbonization
e Access to EU research programs (Horizon Europe associate status)
e Investment from European steel companies
Technology partnerships:

e German engineering companies (SMS, Primetals)
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e Italian equipment suppliers (Danieli) for ESP and compact technologies
e Japanese technology licensing (JFE, Nippon Steel)

e Korean partnerships (POSCO) for operational excellence

e Chinese collaboration on cost-effective solutions

Development finance:

e African Development Bank for regional projects

e EBRD for private sector development

e [FC for environmental and social standards

e Green Climate Fund for decarbonization projects

e Bilateral development agencies (Germany, France, others)

7.3.3 South-South Cooperation

Peer learning opportunities:
e India: Low-cost innovation and compact technologies
e Brazil: DRI experience and operational practices
e South Africa: Regional market strategies
e Turkey: Export orientation and competitiveness
e Vietnam: Rapid industrialization lessons
Knowledge exchange mechanisms:
e Staff exchanges and study visits
e Joint training programs
e Technical cooperation projects

e Regional industry associations and networks

8 Conclusions

Egypt’s steel industry stands at a critical juncture, with pathways toward modernization and
regional leadership available but requiring decisive action and sustained commitment across
multiple dimensions.
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8.1 Distinctive Strengths

Strategic geographic position: Egypt’s location at the crossroads of Africa, Asia, and Eu-
rope provides unparalleled access to growing markets and global supply chains, with the Suez
Canal as strategic asset.

Natural resource advantages: Natural gas availability positions Egypt favorably for
DRI-based steelmaking, while exceptional renewable energy resources create long-term green
steel potential.

Domestic market growth: Egypt’s large and growing population, urbanization, and
infrastructure development create robust demand supporting industry expansion.

EAF technology base: Majority EAF production provides lower emissions baseline and
technological foundation for further decarbonization.

Human capital potential: Large, young, trainable workforce provides opportunity for
competitive advantage through skills development.

8.2 Ciritical Challenges

Energy security and cost competitiveness: Recurring energy supply constraints and costs
above global low-cost producers threaten competitiveness and deter investment.

Technology and innovation gaps: Limited indigenous R&D capacity and dependence
on imported technology constrain adaptation and innovation speed.

Infrastructure bottlenecks: Ports, rail, and electricity grid limitations increase costs and
reduce reliability.

Policy and institutional weaknesses: Fragmented governance, inconsistent policy im-
plementation, and regulatory unpredictability create investment uncertainty.

Financial constraints: Limited access to long-term capital, currency volatility, and coun-
try risk premiums impede major modernization investments.

Skills and productivity gaps: Workforce capabilities below international standards lim-
iting quality and efficiency.

8.3 Path Forward

Egypt’s steel industry can achieve modernization and regional leadership through integrated
strategy:

Energy transition integration: Steel sector decarbonization must be coordinated with
national energy strategy, ensuring reliable, affordable, low-carbon energy access as fundamental
enabler.

Technology roadmap with realistic pathways: Near-term focus on efficiency and nat-
ural gas-based DRI, with long-term hydrogen readiness as aspirational goal requiring sustained
development.

Innovation ecosystem development: Build research capacity through university-industry
partnerships, international collaboration, and dedicated funding mechanisms.

Infrastructure as catalyst: Prioritize logistics, energy, and industrial infrastructure in-
vestments as prerequisites for competitive steel sector.

Skills as strategic asset: Comprehensive workforce development recognizing human cap-
ital as Egypt’s ultimate competitive advantage.

Regional market strategy: Leverage strategic position and AfCFTA to establish Egypt
as North Africa’s steel hub serving continental demand.

Pragmatic environmental approach: Balance emissions reduction with development
imperatives, pursuing efficient pathways rather than premature technologies.

Success requires moving beyond declaratory strategies to implementation with clear ac-
countability, adequate resources, and sustained political commitment transcending short-term
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pressures. Egypt’s steel industry potential is significant, but realization depends on choices and
actions in the coming critical years.

The convergence of domestic demand growth, regional market opportunities, energy re-
sources, and decarbonization imperatives creates a unique window for Egyptian steel transfor-
mation. Whether this opportunity is seized or squandered will substantially influence Egypt’s
broader industrial trajectory and economic development prospects for decades to come.
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