Abstract

This document examines Italy’s steel industry research and innovation policy as a sig-
nificant European Union producer with distinctive characteristics. Italy’s 20 million tonnes
annual production combines Europe’s highest share of electric arc furnace (EAF) steelmaking
(60%) with the complex challenge of transforming the

Taranto integrated plant, one of Europe’s largest and most controversial steel facilities.
This analysis explores Italy’s dual reality: on one hand, a highly efficient scrap-based steel
sector led by innovative companies like Arvedi, Feralpi, and the Riva Group; on the other,
the long-standing environmental and economic crisis surrounding former Ilva, now Acciaierie
d’Italia. The document examines Italy’s positioning within EU steel policy frameworks, the
National Recovery and Resilience Plan (PNRR) provisions for steel decarbonization, regional
disparities between Northern entrepreneurial dynamism and Southern industrial challenges,
and Italy’s unique strengths in specialty long products and innovative process technologies
like Arvedi’s ESP (Endless Strip Production). The analysis highlights how Italian steel
exemplifies both the opportunities and challenges of European industrial transformation.
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1 Strategic Context and Industry Structure

1.1 Ttaly’s Position in European Steel

Italy ranks as the European Union’s second-largest steel producer after Germany, with approxi-

mately 20 million tonnes of crude steel production in 2024. However, Italy’s steel industry differs

fundamentally from German and French integrated producers in several key dimensions:
Technological composition:

60% EAF production (highest share among major EU producers)

40% integrated BF-BOF production (essentially one facility: Taranto)
Strong specialization in long products (rebar, sections, wire rod)

Niche excellence in specialty flat products (electrical steel, high-strength)

Geographic distribution:

Northern Italy: Concentrated EAF production in Lombardy, Veneto, Friuli-Venezia Giulia
Southern Italy: Taranto integrated plant dominating regional steel sector

Coastal locations enabling scrap imports and product exports

Regional clusters with supporting supply chains and technical services

Ownership structure:

Predominantly family-owned medium-sized companies

Arvedi, Riva, Feralpi families as major players

Acciaierie d’Ttalia (formerly Ilva): State involvement following repeated crises
Limited presence of international steel majors

1.2 Historical Development

1.2.1 Post-War Industrial Miracle

Italy’s steel industry expanded dramatically during the 1950s-1970s economic boom:
State-owned IRI (Institute for Industrial Reconstruction) developing integrated capacity
Taranto plant (Italsider) inaugurated 1960s as showcase of Southern development policy

Private sector mini-mills proliferating in Northern Italy’s industrial districts
Brescia emerging as EAF capital of Europe

1.2.2 Crisis and Restructuring (1980s-2000s)

State steel sector crisis and privatization waves

Ilva privatization to Riva Group (1995)

EAF sector continuous technological upgrading

Geographic specialization: North (EAF), South (integrated)
Consolidation creating regional champions

1.2.3 The Ilva Tragedy and Ongoing Crisis

2012: Judicial seizure over environmental damage and health impacts

2015-present: Revolving door of ownership, state intervention, production curtailments
Tens of thousands of deaths attributed to emissions (epidemiological studies)

Symbol of conflict between industry, environment, and employment

Ongoing negotiations on transformation and financial viability



1.3 Current Production Landscape
1.3.1 Major Producers
Acciaierie d’Italia (AdI) - Taranto:

Capacity: 8-10 million tonnes (currently operating 4-6 million tonnes)

Technology: Integrated BF-BOF with modern hot strip mill

Products: Flat products for automotive, appliances, construction

Ownership: ArcelorMittal (minority) + Italian government majority control

Status: Under extraordinary administration, transformation plan under development

Arvedi Group:

Capacity: 2.5 million tonnes

Locations: Cremona (ESP technology), Trieste (long products)
Innovation: Proprietary ESP (Endless Strip Production) technology
Products: High-quality flat products, special bars

Status: Private, profitable, technology export success

Feralpi Group:

Capacity: 2.5 million tonnes

Locations: Lonato del Garda, Riesa (Germany), others across Europe
Specialization: Reinforcement steel (rebar) for construction
Innovation: Advanced automation, energy efficiency, circular economy
Status: Private, family-owned, expansion-oriented

Riva Group (Riva Acciaio):

Capacity: 1.5 million tonnes Italy, additional international capacity
Locations: Lesegno, Caronno Pertusella, international sites
Products: Wire rod, drawn wire, merchant bars

Status: Private, family-owned, international presence

Danieli Group:

Primarily equipment manufacturer and engineering services
Operates demonstration and pilot plants

Technology innovation leader for global steel industry
Buttrio (Udine) headquarters and research center

1.3.2 Production by Technology

Technology Capacity (Mt) Share (%)
Electric Arc Furnace 12.0 60
Blast Furnace-BOF 8.0 40
Total 20.0 100

Table 1: Ttaly Steel Production by Technology (2024)



1.4 Economic and Employment Profile

Direct employment: Approximately 25,000 workers in steel production

e Taranto plant: 10,000 employees (declining from historical >20,000)
e Northern EAF sector: 15,000 distributed across multiple companies
e Geographic concentration: Brescia, Bergamo, Udine, Treviso provinces

Indirect employment: Estimated 100,000-150,000 in supply chain

Steel service centers and processing

Raw materials handling (scrap collection, trading)
Maintenance and engineering services

Logistics and transportation

Economic significance:

e Steel and downstream sectors: 2% of Italian GDP

e Major customer for Italian manufacturing (automotive, appliances, machinery)
e Export orientation: 40% of production exported

e Trade balance: Net importer of flat products, net exporter of long products

2 Research and Development Framework

2.1 Institutional Landscape
2.1.1 Federacciai (Italian Steel Federation)

Italy’s steel industry association provides collective representation and research coordination:
Activities:

Statistical data collection and sector analysis

EU and national policy advocacy

Technical committees on environmental, energy, and innovation issues
Liaison with Furopean steel associations and EUROFER

Public communication and sector promotion

Research initiatives:

e Pre-competitive research project coordination

e EU RFCS project participation facilitation

e Best practice sharing among member companies
e Technical training and knowledge dissemination

2.1.2 University Research Centers

Politecnico di Milano:

e Department of Mechanical Engineering: Materials and metallurgy research
e Energy Department: Industrial energy efficiency and process integration

e Management FEngineering: Industry 4.0 and digital transformation

e Strong industry partnerships with major steel companies

University of Padova:

e Department of Industrial Engineering: Process engineering and energy systems
e Materials Engineering: Advanced steel characterization



e Partnerships with Veneto region steel companies
University of Brescia:

e Geographic proximity to EAF steel cluster
e Focus on EAF process optimization, emissions control
e Direct industry collaboration with local producers

University of Udine (DPIA):

e Proximity to Danieli Group and Arvedi Trieste facility
e Steel industry engineering and architecture specialization
e Regional innovation ecosystem participation

2.1.3 National Research Council (CNR)
Institute of Condensed Matter Chemistry and Technologies for Energy (ICMATE):

e Materials science and electrochemistry research
e Hydrogen production and storage technologies
e Advanced materials for energy applications

Institute for Technologies Applied to Cultural Heritage (ITABC):

e Historical metallurgy and traditional steelmaking techniques
e Cultural heritage preservation using modern steel analysis

2.1.4 Private Company R&D

Danieli Research Center:

e One of world’s leading steel technology developers

Focus: Revolutionary process technologies (ESP, thin strip casting, compact plants)
Business model: Technology development for sale/license to global steel producers
Annual R&D investment: Significant percentage of revenue

Patents: Extensive portfolio of steelmaking and processing innovations

Arvedi:

e Proprietary ESP technology continuous development
e Process optimization and quality improvement
e Collaboration with Politecnico di Milano and international research centers

Feralpi:

e Focus on circular economy and resource efficiency

e Digital technologies for process control

e Partnerships with universities on specific technical challenges
2.2 Funding Mechanisms
2.2.1 EU Research Fund for Coal and Steel (RFCS)

Italian participation in RFCS programs:
Project involvement:

e Regular participation in multi-country consortia
e Federacciai coordinating member company participation



e Universities as research partners
e Focus areas: EAF efficiency, scrap quality, emissions reduction

Funding levels:

e [talian participants receive €5-10 million annually across multiple projects
e Smaller share than Germany or France reflecting industry structure
e Co-funding requirements typically 40-50% from industry

2.2.2 National Recovery and Resilience Plan (PNRR)

Italy’s €191.5 billion PNRR includes provisions for industrial decarbonization:
Mission 2 - Green Revolution and Ecological Transition:

e Component 1: Circular economy and sustainable agriculture

e Component 2: Renewable energy, hydrogen, sustainable mobility
e Component 3: Energy efficiency and building renovation

e Component 4: Protecting land and water resources

Steel-relevant allocations:

Industrial decarbonization: €300 million for energy-intensive industries
Hydrogen: €3.19 billion for hydrogen economy development

Circular economy: €2.1 billion including scrap and recycling infrastructure
Research infrastructure: €1.58 billion for advanced technology development

Eligibility and access:

Competitive tender processes

Emphasis on Southern Italy investments (territorial rebalancing requirement)
Strict timeline: Funds must be committed by 2026, spent by 2026

EU monitoring and milestone achievement requirements

2.2.3 Transition 4.0 Plan

Successor to Industry 4.0, Transition 4.0 provides tax incentives for investments:
Automatic tax credits:

Capital investments in new machinery and equipment: 20-50% tax credit
R&D investments: 10-20% tax credit

Training and skills development: 50% tax credit

Environmental and energy efficiency investments: enhanced rates

Utilization by steel sector:

e EAF companies leveraging credits for continuous modernization
e Investment in automation, digitalization, energy efficiency
e Challenges: Complex administrative requirements, working capital constraints

2.2.4 Regional and Local Programs

Regional operational programs:

e Lombardy: Innovation support for manufacturing clusters

e Veneto: Environmental technology adoption incentives

e Friuli-Venezia Giulia: Research collaboration grants

e Puglia: Economic diversification and industrial transition (Taranto focus)



Local development agencies:

e Technical assistance for accessing national/EU funding
e Networking and cluster development facilitation
e Skills development and training programs

3 Decarbonization Strategy and Technology Pathways

3.1 The EAF Advantage and Remaining Challenges
3.1.1 Current Emissions Profile

Italy’s high EAF share provides significant decarbonization advantage:
Emissions breakdown:

BF-BOF (Taranto): 2.0 tonnes COz per tonne steel produced
EAF (Northern Italy): 0.4-0.5 tonnes COg per tonne steel
Weighted average: 1.0-1.2 tonnes COs per tonne steel
Comparison: EU average 1.6 tonnes COs per tonne steel

Total sectoral emissions:

e Approximately 20-24 million tonnes CO2 annually
e 12% of Italian industrial emissions
e 3.5% of total national emissions

3.1.2 EAF Decarbonization Pathways

Despite lower baseline emissions, EAF sector pursues further reductions:
Renewable electricity:

Current electricity grid mix: 40% renewable (hydro, solar, wind)
Steel companies increasingly purchasing direct renewable PPAs
Target: 60-70% renewable electricity for EAF by 2030
Challenges: Grid capacity constraints, intermittency management
Innovations: Demand response, battery storage integration

Energy efficiency improvements:

Oxy-fuel burners reducing natural gas consumption

Waste heat recovery and utilization

Advanced process control optimizing electricity use

Target: 10-15% reduction in specific energy consumption by 2030

Scrap quality and substitution:

Cleaner scrap reducing impurities and remelting energy

Alternative iron units (DRI, HBI) for quality dilution-sensitive products
Italy importing 5 million tonnes scrap annually, exporting 2 million tonnes
Domestic scrap generation increasing with manufacturing activity

Bioenergy and alternative fuels:

e Biogas and biomethane injection for auxiliary heating
e Limited availability constrains scale
e Waste-derived fuels (carefully managed for environmental compliance)



3.2 The Taranto Challenge: Integrated Plant Transformation
3.2.1 Historical Context and Current Crisis

Taranto represents Italy’s most complex steel decarbonization challenge:
Capacity and technology:

Five blast furnaces (currently 2-3 operational)

Rated capacity: 10 million tonnes (operating 4-6 million tonnes recently)
Significant overcapacity relative to Italian flat steel demand

Technology: 1960s-1980s vintage with partial modernization
Environmental controls: Inadequate for decades, partial upgrades ongoing

Environmental and health impacts:

Epidemiological studies linking plant emissions to elevated disease and mortality
Dioxin, PAH, heavy metal contamination of surrounding areas

Judicial proceedings against former management for environmental disaster
Ongoing judicial oversight and imposed environmental prescriptions

Economic and social dimensions:

10,000 direct jobs, estimated 50,000+ indirect dependence
Taranto economy heavily reliant on steel sector

Regional unemployment concerns constraining closure options
Stigma: “Jobs vs. health” framing dominating public discourse

3.2.2 Transformation Scenarios

Multiple pathways debated for Taranto’s future:
Scenario 1: Phased BF Retirement and DRI-EAF Conversion:
Technical approach:

Phase 1 (2025-2028): Decommission 3 blast furnaces, retain 2 modernized units
Phase 2 (2028-2033): Build DRI plants and EAF capacity

Phase 3 (2033-2040): Complete transition to DRI-EAF, decommission remaining BFs
Final capacity: 4-6 million tonnes green steel production

Investment requirements:

Total: €4-5 billion through 2040

DRI plants: €2 billion (2 units, 2.5 million tonnes each)
EAF capacity: €1 billion (2 units)

Infrastructure and environmental remediation: €1-2 billion

Funding sources:

EU Innovation Fund: €750 million grant application (pending)
Italian PNRR: €500 million industrial decarbonization allocation
ArcelorMittal equity: €1-1.5 billion

State support (loans, guarantees): €1-2 billion

Employment implications:

Direct employment declining to 6,000-7,000 (more productive operations)
Job losses concentrated 2025-2030 during transition

Skills retraining and early retirement packages required

Regional economic diversification programs essential
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Scenario 2: Full Closure and Regional Reconversion:
Rationale:

o [talian flat steel demand insufficient to justify 4+ million tonnes Taranto capacity
e Imports can meet remaining demand (from Germany, France, other EU sources)
e Massive transformation costs versus uncertain economic viability

e Opportunity for complete regional economic restructuring

Implementation:

e Phased production wind-down over 3-5 years

o Worker support packages: Retraining, early retirement, relocation assistance
e Regional development fund: €2-3 billion for economic diversification

e Site remediation and redevelopment for alternative industrial uses

Challenges:

Political feasibility: Closure extremely controversial

Social impacts: Massive unemployment in already disadvantaged region

Regional development track record: Previous interventions had limited success
EU flat steel capacity: Closure contributes to overall EU capacity reduction needs

Scenario 3: Minimal Intervention and Continued Operation:
Approach:

e Environmental upgrades to meet compliance requirements

e Capacity reduction to 4-6 million tonnes (from rated 10 million tonnes)
e Continued BF-BOF operation with incremental efficiency improvements
e Delayed major transformation pending technology and market clarity

Implications:

e Continued high emissions incompatible with 2050 climate neutrality
e Stranded asset risk as carbon pricing and regulations tighten

e Perpetuation of health and environmental concerns

e Essentially “kicking the can down the road” on fundamental decisions

3.2.3 Current Status (November 2025)
Ownership and governance:

e Italian government increased stake to majority control (2024)

e ArcelorMittal Italia retains minority stake and operational management role
e Extraordinary administration with government-appointed commissioners

e Negotiations ongoing on transformation plan and financial commitments

Near-term actions:

e Environmental compliance investments: €1.5 billion committed through 2026
e Blast furnace refractory repairs enabling continued operation

e Workforce reduction through incentivized voluntary departures

e Exploration of partnerships for DRI technology and hydrogen supply

Key uncertainties:

e ArcelorMittal long-term commitment ambiguous

e EU funding (Innovation Fund) approval and timing uncertain
e Market outlook for flat steel demand in Italy /Mediterranean
e Political stability and sustained government support

11



3.3 Innovative Technologies and Italian Excellence
3.3.1 Arvedi ESP (Endless Strip Production)

Italy’s most significant steel technology innovation:
Technical principles:

Inline thin slab casting and rolling process

Continuous production from liquid steel to finished coil without interruption
Eliminates traditional reheating furnace (major energy savings)

Produces thin strip (1-12mm) directly from scrap-EAF route

Product quality comparable to conventional hot strip mill products

Advantages:

30-40% lower capital cost than conventional hot strip mill

40-50% lower energy consumption (no reheating)

Smaller physical footprint enabling retrofits in constrained locations
Faster production cycles and improved flexibility

Lower emissions per tonne product

Commercial deployment:

Original plant: Arvedi Cremona, Italy (commissioned 2009)

Subsequent installations: Riyadh (Saudi Steel), JSW India (Vijayanagar), others
Technology licensed to multiple producers globally

Continued refinement and performance improvements

Implications for decarbonization:

Enables high-quality flat product production via EAF route

Reduces dependency on BF-BOF for flat products

Particularly attractive for regions with scrap availability and electricity access
Italian innovation contributing to global steel decarbonization

3.3.2 Danieli Technologies

Danieli Group’s innovations span steelmaking and downstream processing;:
Q-One®) System:

Ultra-compact DRI-EAF solution

Modules scalable from 0.5 to 2+ million tonnes capacity
Target market: Regions with natural gas or hydrogen access
Lower capital intensity than traditional integrated mills

HYteMP (Hydrogen Tempering and Mechanical Properties):

Hydrogen-based heat treatment for enhanced steel properties
Alternative to conventional furnace atmospheres

Reduces emissions and improves quality control

Applicable to various steel grades

Digital technologies:

e (Q-Melt: Al-based EAF process optimization

o Q-Energy: Integrated energy management system

e (Q-Robot: Automation solutions for hazardous operations
e Industry 4.0 integration platforms
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3.3.3 Circular Economy Leadership

Italian EAF sector demonstrates best practices in resource efficiency:
Scrap utilization:

>95% of EAF feedstock from recycled scrap
Sophisticated scrap sorting and quality control
Partnerships with scrap dealers and metal processors
Development of domestic end-of-life vehicle processing

Slag utilization:

EAF slag used extensively in road construction and cement

100% utilization rate for black slag

Development of value-added applications (soil conditioning, aggregate)
Closed-loop systems minimizing waste disposal

Energy recovery:

Off-gas capture and utilization

Waste heat recovery for district heating (where feasible)
Combined heat and power systems

Integration with industrial parks for energy exchange

4 Policy Support and Governance

4.1 National Industrial Strategy
4.1.1 Competitiveness and Sustainability

Italian steel policy balances multiple objectives:
Maintaining industrial capacity:

Steel viewed as strategic sector for manufacturing competitiveness

Downstream industries (automotive, appliances, machinery) reliant on domestic supply
Employment preservation particularly in economically disadvantaged regions
Resistance to further de-industrialization following decades of manufacturing decline

Environmental compliance:

EU directives requiring emissions reductions and environmental standards
Domestic public pressure particularly strong post-Taranto revelations
Integration of environmental objectives into industrial policy

Circular economy principles embedded in policy frameworks

Energy transition:

Alignment with EU climate targets (55% reduction by 2030, neutrality by 2050)
National Integrated Energy and Climate Plan (PNIEC) sectoral pathways
Hydrogen economy development with steel as priority application

Renewable energy expansion creating opportunities for green steel

13



4.1.2 Ministry Responsibilities
Ministry of Environment and Energy Security (MASE):

Overall climate policy leadership

Environmental permitting and compliance monitoring
Renewable energy policy and hydrogen strategy

EU policy coordination (Green Deal, CBAM implementation)

Ministry of Enterprise and Made in Italy (MIMIT):

e Industrial policy and competitiveness

e Innovation and research funding programs

e Crisis management for strategic enterprises (Taranto interventions)
e Trade policy and support for exports

Ministry of Economy and Finance (MEF):

PNRR implementation and monitoring

Tax policy including Transition 4.0 credits
State aid and financial support for industries
EU funding negotiation and management

4.2 Regional Governance and North-South Dynamics
4.2.1 Northern Regions
Lombardy:

Most developed regional innovation ecosystem

Active support for manufacturing clusters

Investment attraction and business-friendly environment
Strong universities and research centers

High administrative capacity for program implementation

Veneto, Friuli-Venezia Giulia, Emilia-Romagna:

Similar entrepreneurial culture and industrial districts
Regional programs supporting technological upgrading
Proximity to Central European markets

Port infrastructure (Trieste, Venice, Ravenna) enabling trade

4.2.2 Southern Regions
Puglia (Taranto location):

Economic dependence on steel sector creating policy constraints

Weaker administrative capacity for complex industrial transformation programs
Access to special development funds (Mezzogiorno initiatives)

Strategic location for Mediterranean trade

Renewable energy potential (solar, wind) for green steel

Territorial rebalancing requirement:

e PNRR mandates 40% of investments in Southern Italy

e Opportunity to direct decarbonization funds to Taranto transformation
e Risk: Capacity and absorption challenges in Southern regions

e Need for technical assistance and institutional strengthening

14



4.3 EU Policy Integration
4.3.1 Carbon Border Adjustment Mechanism (CBAM)

Italian steel industry perspectives on CBAM:
Support elements:

e Protection against unfair competition from countries without carbon pricing
e Particularly important for flat steel sector competing with imports

e Recognition that EAF producers already have lower carbon intensity

e Potential for Italian steel to gain competitive advantage

Concerns:

Administrative complexity for small and medium enterprises
Impact on export competitiveness outside EU

Relationship with phase-out of free ETS allowances

Need for clear certification and accounting methodologies

4.3.2 Innovation Fund and State Aid
Access to EU funding:

Taranto DRI-EAF project seeking Innovation Fund support
Italian projects competing with German, French initiatives
Challenges: Lower project development capacity relative to Northern European competi-

tors
Need for technical assistance in proposal preparation

State aid rules:

EU approval required for large-scale government support

Temporary crisis frameworks providing flexibility

Important Projects of Common European Interest (IPCEI) as pathway for Taranto
Balance between supporting industry and avoiding market distortions

4.4 Social Partnership and Labor Relations
4.4.1 Trade Union Role

Major unions in steel sector:

FIOM-CGIL (metalworkers, left orientation)
FIM-CISL (metalworkers, centrist)
UILM-UIL (metalworkers, centrist)

USB (grassroots union, strong in Taranto)

Union positions on transformation:

Priority: Employment protection and job security guarantees

Support for environmental improvements (learning from Taranto tragedy)
Demand for worker participation in transformation planning

Concern about job losses during technology transitions

Emphasis on training and skills development for new technologies
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4.4.2 Social Conflict and Negotiation

Taranto specific dynamics:

e Divided community: Workers/unions vs. environmental activists

“Jobs vs. health” framing creating false dichotomy

Judicial interventions complicating management and union negotiations
Government mediation role in resolving conflicts

Agreements on gradual transformation with social safeguards

Northern EAF sector:

Generally collaborative labor relations

Company-level agreements on flexibility and modernization
Training programs jointly managed by companies and unions
Profit-sharing and productivity bonuses common

Less confrontational atmosphere than Taranto

5 Challenges and Critical Assessment

5.1 The Taranto Paralysis
5.1.1 Political Deadlock

Factors preventing decisive action:

e Frequent government changes undermining policy continuity
National vs. regional vs. local government conflicts
Electoral calculations preventing unpopular decisions
Judicial oversight constraining management autonomy
Stakeholder groups with irreconcilable positions

Consequences:

Continued deterioration of plant competitiveness
Uncertainty deterring investment by potential partners
Workforce demoralization and skills erosion
Environmental improvements inadequate and delayed
Regional economy in extended limbo

5.1.2 The False Choice Paradigm

“Jobs vs. Environment” framing;:

e Presents employment and health as mutually exclusive
Ignores examples of successful green industrial transformation
Prevents constructive dialogue on transition pathways
Exploited by various actors for political advantage

Needs reframing: “Jobs AND health through transformation”

Economic viability questions:

Can transformed Taranto be competitive in global steel markets?

Is Italian/Mediterranean flat steel demand sufficient to justify capacity?
Will customers pay premium for green steel to offset costs?

Alternative: Accept capacity reduction as part of EU-wide rebalancing?
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5.2 Competitiveness Pressures
5.2.1 Energy Costs

Electricity prices:

Italian industrial electricity: €100-130 per MWh (2024-2025)

Among highest in Europe, significantly above Germany

Renewable PPAs providing lower costs (€60-80 per MWh) where available
Grid constraints limiting renewable energy access in some regions

Impact on EAF competitiveness:

e Energy costs representing 20-30% of EAF production costs

e Competitive disadvantage vs. countries with cheaper electricity
e Pressure for government compensation schemes

e Innovation imperative: Energy efficiency as survival strategy

5.2.2 Scrap Market Dynamics
Supply challenges:

e Italy net importer of scrap (5 million tonnes annually)

e Domestic generation insufficient for 12 million tonnes EAF production
e Competition with Turkish and other Mediterranean producers for scrap
e Price volatility creating input cost uncertainty

Quality issues:

e Tramp elements (copper, tin) in scrap limiting applications

e Need for blending with cleaner iron units (DRI, pig iron) for some products
e [taly importing premium scrap and HBI for quality-sensitive applications

e Scrap processing and sorting infrastructure investment needed

5.2.3 Global Competition

Import pressure:

e Chinese overcapacity and below-cost exports

e Turkish competition in long products (rebar, merchant bars)

e German and French competition in flat products

e North African capacity expansion targeting Mediterranean markets

Export challenges:

Italian specialty products face competition in traditional markets
Currency exchange rate fluctuations affecting competitiveness
Trade barriers in some non-EU markets

Need for value differentiation (quality, service, sustainability)

5.3 Innovation and Technology Gaps
5.3.1 Limited R&D Investment

Compared to major competitors:

e [talian steel companies spend lower percentage of revenue on R&D
e Exceptions: Danieli (technology vendor) and Arvedi invest substantially
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e Most EAF producers focus on incremental improvements vs. breakthrough innovation
e Reliance on equipment suppliers (Danieli, Primetals, others) for major innovations

Structural factors:

e Family-owned companies with conservative financial strategies
e Smaller firm size limiting R&D scale

e Focus on operational excellence over innovation

e Risk-averse culture in traditional manufacturing

5.3.2 University-Industry Collaboration Gaps
Barriers to collaboration:

Geographic distance between some companies and major research universities
Cultural differences between academic and industry environments
Intellectual property concerns limiting information sharing

Misalignment of research timelines (academic vs. industrial)

Administrative bureaucracy complicating joint projects

Successful models:

e Danieli-University of Udine collaboration

e Arvedi-Politecnico di Milano partnerships

e Feralpi engagement with University of Brescia

e Need to scale successful models to broader industry

5.4 Institutional and Governance Challenges
5.4.1 Administrative Capacity
Program implementation:

e PNRR implementation challenges: Delays, procedural complexity
e Regional disparities in capacity to design and execute projects

e Technical assistance needs for smaller companies accessing funding
e Risk: Fund reversion to EU if not spent within deadlines

Regulatory environment:

e Permitting processes lengthy and unpredictable

e Overlapping jurisdictions (national, regional, local)

e Judicial interventions creating uncertainty

e Need for regulatory modernization to support rapid transformation

5.4.2 Policy Coordination

Fragmentation challenges:

e Multiple ministries with overlapping responsibilities

e National-regional coordination weaknesses

e Sectoral policies lacking integration (steel, energy, environment)
e Political instability undermining long-term planning

Improvement opportunities:

e Interministerial coordination mechanisms for steel transformation
e Regional-national pacts for major projects (Taranto model)

e Multi-year policy frameworks transcending electoral cycles

e Stakeholder platforms including industry, labor, civil society
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6 Regional Innovation Ecosystems

6.1 Northern Italy Steel Clusters
6.1.1 Brescia-Bergamo EAF Cluster

Geographic concentration:

Highest density of EAF producers in Europe

Specialized supply chains (refractories, electrodes, scrap processing)
Engineering services and consulting firms

Equipment and spare parts suppliers

Innovation dynamics:

Knowledge spillovers between proximate firms

Labor mobility facilitating best practice diffusion
University of Brescia as regional knowledge hub
Industry associations coordinating collective initiatives

Competitive advantages:

Operational efficiency through continuous benchmarking
Rapid technology adoption and adaptation

Specialized workforce with deep technical skills
Reputation for quality in long products

6.1.2 Trieste-Udine Corridor

Distinctive features:

Arvedi ESP technology pioneering

Danieli Group global technology leadership

Port of Trieste logistics advantages

University of Udine engineering strength

Proximity to Central European markets (Austria, Slovenia)

Technology transfer potential:

Danieli’s global equipment sales spreading Italian innovations

Arvedi licensing ESP technology worldwide

Potential for technology park/incubator focused on steel innovations
Opportunity to become European center for green steel technology development

6.2 Southern Italy Development Challenges
6.2.1 Taranto Regional Economy

Steel dependency:

e Single-industry economy with limited diversification

e Supplier network almost entirely dependent on steel plant
e Regional services sector reliant on steel worker spending
e Limited alternative employment opportunities

Structural weaknesses:

e Education and skills levels below national average
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e Infrastructure deficits (transport, digital connectivity)
e Limited entrepreneurial culture and startup activity
o Weak institutional capacity for economic development planning

Transformation requirements:

Economic diversification strategy beyond steel
Investment in human capital and education
Infrastructure modernization

Attraction of new industries and investments
Long-term commitment and sustained funding

6.2.2 Broader Mezzogiorno Context
Historical interventions:

e Post-war Southern development programs (Cassa per il Mezzogiorno)
e State-owned enterprise investments (IRI, ENI)

e Mixed results: Some successes, many failures and waste

e Lessons: Need for institutional development, not just capital infusion

Contemporary approaches:

EU cohesion policy funds

Special Economic Zones (ZES) with tax incentives

PNRR territorial rebalancing requirements

Focus on digital infrastructure, education, public services
Recognition: Economic development requires comprehensive approach

7 Future Outlook and Strategic Directions

7.1 Scenarios for Italian Steel (2025-2045)
7.1.1 Scenario 1: EAF Excellence with Taranto Transformation
Pathway:

Northern EAF sector continues efficiency leadership

Taranto successfully transforms to 4-6 million tonnes DRI-EAF green steel
Italian specialty steel reputation enhanced by sustainability leadership
ESP technology adoption globally generates technology export revenue
Total capacity: 16-18 million tonnes (from current 20 million tonnes)

Enabling conditions:

Decisive government action and sustained funding for Taranto

EU Innovation Fund and CBAM providing protection and support
Customer willingness to pay premium for green specialty steel
Hydrogen and renewable energy availability at competitive costs
Social consensus and labor support for transformation

Outcomes by 2045:

90%-+ emissions reduction from 2020 baseline

Employment maintained at 20,000-22,000 (declining from 25,000)
Italy positioned as European leader in green specialty steel
Technology exports complementing steel production

Taranto successfully reconverted with diversified economy
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7.1.2 Scenario 2: Northern Excellence with Taranto Closure

Pathway:

e EAF sector consolidates position in long products and niche flat products
Taranto closes over 5-10 year period

Italy becomes net importer of commodity flat steel

Specialization in high-value products where sustainability valued

Total capacity: 10-12 million tonnes

Enabling conditions:

Political acceptance of capacity reduction

Successful regional economic diversification in Taranto area

EU flat steel capacity reduction coordinated across member states
Italian manufacturing sectors adapt supply chains to import dependency
Green public procurement offsetting loss of domestic flat capacity

Outcomes by 2045:

95%-+ emissions reduction (smaller sector, nearly all EAF)

Employment declining to 15,000-18,000

Higher value-added per employee and per tonne

Reduced trade competitiveness concerns in remaining niches

Southern Italy challenge unresolved or requiring major public investment

7.1.3 Scenario 3: Managed Decline
Pathway:

Taranto transformation delayed indefinitely, eventually forced closure
Some EAF producers unable to compete, exit industry

Capacity declines to 8-10 million tonnes

Italy becomes largely dependent on steel imports

Loss of technology leadership and export opportunities

Risk factors:

e Political paralysis preventing decisive action on Taranto

e Energy cost competitiveness deteriorates

e Insufficient carbon border protection allowing unfair competition
e Underinvestment in innovation and modernization

e Regional economic crises overwhelming policy responses

Consequences by 2045:

Massive job losses (declining to 10,000 or fewer)

Downstream manufacturing sectors impacted by supply disruptions
Loss of technological capabilities and knowledge base

Regions formerly dependent on steel face economic crisis

Italy marginalized in European steel industry

7.2 Strategic Priorities
7.2.1 For Government and Policymakers

Immediate actions (2025-2027):
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Resolve Taranto ownership and transformation plan decisively

Accelerate PNRR fund deployment for steel decarbonization

Implement energy cost compensation for European competitiveness parity
Strengthen regulatory capacity for rapid permitting

Build social consensus through transparent stakeholder engagement

Medium-term priorities (2027-2035):

Execute Taranto transformation with strict milestone accountability
Support EAF sector energy efficiency and renewable energy access
Develop scrap collection and processing infrastructure

Implement green public procurement systematically

Build regional economic diversification capacity in steel-dependent areas

Long-term imperatives (2035-2045):

e Ensure hydrogen availability and affordability for steel sector
Position Italy as green specialty steel technology leader
Maintain research and innovation capacity

Integrate steel sector into broader circular economy

Preserve critical steelmaking capabilities for national security

7.2.2 For Industry

EAF sector strategies:

e Continuous energy efficiency improvement and renewable PPAs
Invest in scrap quality improvement and alternative iron units
Embrace digitalization and Industry 4.0 technologies

Develop green steel branding and customer partnerships
Participate in pre-competitive research collaborations

Explore consolidation opportunities for scale advantages

Technology innovators (Danieli, Arvedi):

Accelerate green steel technology development

Expand international licensing and technology export

Collaborate with research institutions on breakthrough innovations
Demonstrate technologies at Italian facilities

Build ecosystem of suppliers and partners

7.2.3 For Research and Academia

Priority research areas:

EAF process optimization for maximum efficiency

Scrap quality assessment and contamination management
Hydrogen integration pathways for Italian context

Circular economy and industrial symbiosis

Digital technologies for steel production and quality

Life cycle assessment and environmental impact quantification

Collaboration enhancement:

Develop industry-sponsored research chairs

Create joint laboratories at company sites

Facilitate student internships and doctoral industrial placements
Streamline IP agreements to encourage industry partnership
Organize regular industry-academia forums
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7.3 International Collaboration Opportunities
7.3.1 European Partnerships

Technology cooperation:

German-Italian collaboration on hydrogen steelmaking
French-Italian research consortia on specialty steels
Nordic-Italian exchange on renewable energy integration
Cross-border projects under Horizon Europe

Policy learning;:

Study German CCfD implementation for potential Italian adaptation
Learn from Swedish SSAB transformation experience

Share Italian EAF best practices with European partners

Coordinate on CBAM implementation and green steel standards

7.3.2 Mediterranean and Global Engagement
Regional leadership:

Position Italy as Mediterranean green steel hub

Technology transfer to North African emerging producers

ESP and compact steelmaking solutions for developing countries
Training and capacity building programs

Global technology export:

e Danieli equipment sales to Asian, American, Middle Eastern markets
e Arvedi ESP licensing expansion

e Consulting services for steel plant modernization globally

e Italian engineering excellence as national competitive advantage

8 Conclusions

Italy’s steel industry embodies paradoxes characteristic of the country’s broader industrial land-
scape: remarkable excellence coexisting with profound challenges; innovative entrepreneurship
alongside institutional paralysis; regional dynamism contrasting with territorial disparities.

8.1 Distinctive Strengths

EAF technological leadership: Italy’s 60% EAF share and operational excellence position
the sector favorably for decarbonization transitions.

Technological innovation: Arvedi ESP and Danieli technologies demonstrate Italian ca-
pacity for breakthrough innovation with global impact.

Entrepreneurial vitality: Northern Italian steel companies exemplify adaptive, innovative
manufacturing culture.

Circular economy practices: High scrap utilization and resource efficiency demonstrate
sustainability leadership.
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8.2 Ciritical Challenges

Taranto paralysis: Unresolved crisis threatening credibility of Italian industrial policy and
regional economic viability.

Governance and institutional capacity: Fragmented decision-making and implementa-
tion weaknesses undermining transformation efforts.

Competitiveness pressures: Energy costs, global competition, and market dynamics
threatening industry viability.

Regional disparities: North-South divide complicating uniform policy approaches and
resource allocation.

8.3 Path Forward

Success requires confronting difficult realities:

Taranto decisive action: Political courage to make and implement clear choices, accepting
trade-offs.

Sustained commitment: Long-term policy stability and funding across electoral cycles.

Realistic expectations: Acknowledge limits of domestic steel capacity needs and global
competition.

Comprehensive approach: Integrate industrial, environmental, social, and regional devel-
opment policies.

International engagement: Leverage European and global partnerships for technology,
markets, and knowledge.

Italian steel can successfully navigate decarbonization while maintaining significant produc-
tive capacity and technological leadership. However, this positive scenario depends on resolving
longstanding governance challenges and making strategic commitments that have thus far proven
elusive. The coming years will determine whether Italy realizes its potential or succumbs to
paralysis and decline.
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