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Foreword

MALTA VISION 2050

This proposal defines phasewise green hydrogen program for
Malta that will transform the island into a regional green-
hydrogen producer and hub for Mediterranean export,
decarbonize industry and transport, and strengthen energy
security. The proposal defines three development phases (pilot,
scale-up, commercialization), specifies Indian and European
technology and finance partners with clear roles, provides a
detailed financial feasibility, identifies funding sources, and
finishes with an actionable government policy and incentive
package to initiate the projects within a short period of time.
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P1

Phasewise Development

Phase 1 Pilot and Foundations 2025-2027

e Objectives: validate technology, build regulatory framework, demonstrate production-to-
use cases.

e Capacity: 2-5 MW electrolyser capacity; ~0.5-2 tonnes H2/day (baseline pilot sites).

e Key assets: 10-25 MWp solar or 12-30 MW equivalent wind allocation; 500-2,000 m3
buffer storage (gas at 30-50 bar or small liquid/LOHC demo); hydrogen refuelling station
(1-2), small industrial offtake (harbour, local industry).

e Qutputs: technical performance data, safety standards, permitting templates, workforce
upskilling.

e Estimated capital cost: €30-€£60 million (site prep, renewables allocation, 2-5 MW
alkaline/PEM electrolyser, storage, refuelling station, grid upgrades, project development
costs).

Phase 2 Commercial Scale 2028-2032

* Objectives: scale production for domestic demand, establish distribution logistics, export
trial shipments.

e Capacity: 50-150 MW electrolysers; 10-50 tonnes H2/dauy.

e Key assets: utility-scale renewables dedicated to hydrogen (100-300 MW), 2-3 larger
storage caverns/tank farms (or LOHC terminals), compressed/liquefaction module
depending on chosen export vector, port export terminal for maritime shipments, 5-10
refuelling stations across Malta and Gozo.

* Integration: power grid balancing, industry conversion pilots (cement, fertilizer substitutes,
steel feedstock), heavy transport pilots (buses, ferries).

e Estimated incremental capital cost: €200-€400 million (electrolysers, dedicated
renewables, storage and distribution, port infrastructure, ship/transport interface).

Phase 3 Full Commercialization and Export 2033-2040

e Objectives: full domestic substitution and stable export volumes into EU markets;
technology manufacturing and services cluster.

e Capacity: 300-1,000 MW electrolysers across sites; 100+ tonnes H2/day; export capacity
via pipeline barge/ships or NH3/LOHC.

e Key assets: hydrogen export corridor links (ship loading + marine ammonia/LOHC
handling), hydrogen-ready industrial clusters, local electrolyser assembly/maintenance
facility, training and R&D center.

e Estimated incremental capital cost: €500-€800 million depending on export route,
onshore manufacturing investments, and scale.
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Collaboration Strategy
Indian and European Technology Partner Collaborations
Rationale and Partnership Approach

e Combine Indian competitiveness in manufacturing and modular electrolysers with
European advanced systems integration, grid expertise, and maritime/export solutions.

e Use phased contracting: design-build for pilot, EPC and O&M contracts for scale-up,
strategic JV or licensing for commercialization and local manufacturing.

Suggested Indian Partners and Roles

e Reliance Industries / Reliance New Energy: modular electrolyser supply, balance-of-plant
components, project investment participation for scale manufacturing.

e NTPC/SECI/Adani Green: utility-scale renewable power supply, hybrid renewables +
storage design and operations.

¢ Indian academic/technical institutes (IITs, TERI): R&D collaboration, workforce training,
performance testing.

e Export-Import Bank of India and Indian EXIM lines: concessional financing and buyer-
credit support for Indian-sourced equipment.

Suggested European Partners and Roles

e Siemens Energy / thyssenkrupp / Nel Hydrogen: high-efficiency electrolysers (PEM or
alkaline), systems integration, grid balancing and power-to-X engineering.

e Enel / Iberdrola / @rsted: large-scale renewables and power-purchase structures, energy
management.

e European maritime engineering firms and ammonia carriers (e.g., GasLog partners,
Kongsberg, Wartsild): export logistics, bunkering and ship interface, marine
ammonia/LOHC handling.

e European banks and funds (EIB, EBRD, commercial green bond investors): project
financing and credit enhancement.

e Collaboration model examples: technology licensing + local assembly JV, EPC contracts
with O&M transfer, co-funded R&D centers.
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Financial Analysis

Financial Feasibility and Costing
Summary capital cost estimates by phase (indicative, EUR)

¢ Phase 1 Pilot (2-5 MW): €30-60M.

¢ Phase 2 Scale-up (50-150 MW): €200-400M incremental.

e Phase 3 Commercialization (300-1,000 MW + export assets): €500-800M incremental.
e Total program (2025-2040): €730M-€1.26B.

Representative unit costs and assumptions

e Electrolyser capex: €600-1,200/kW (PEM towards higher end; alkaline lower). Use blended
average €900/kW for planning.

* Renewable generation allocation: €600-900/kW installed cost for solar utility scale; wind
depends on site and scale. Dedicate power by PPA or direct ownership.

e Storage and compression: £300-600/kWh energy-equivalent for high-pressure storage;
liguefaction facility (if chosen) significant: €100-150M for large commercial liquefier ~5-10
t/day scales and upward.

e Balance of plant, grid upgrades, permitting and port infrastructure: 20-30% of
electrolysers + renewables capex.

e O&M and electricity cost: electricity assumed at €£20-40/MWh for dedicated renewables
(after contracts/subsidies) for competitive hydrogen costs; realistic LCOH target €2-5/kg
by 2030 depending on electrolyser CAPEX and power cost.

Levelized Cost of Hydrogen (LCOH) indicative ranges

e Pilot: £€6-10/kg (higher due to small scale and capex recovery).

e Commercial scale with low-cost renewables: €1.8-4.0/kg by 2030-2035 (depending on
electrolyser capex, capacity factor, and electricity cost).

e Exported carriers (as ammonia or LOHC) add conversion costs and shipping: delivered
cost to EU buyer could be €2.5-6.0/kg H2-equivalent.

Revenue streams and offtake
e Domestic industrial and transport offtake (premium for decarbonization contracts).

e Export as compressed H2, ammonia, or LOHC to EU buyers under long-term contracts.
e Grid services and capacity payments for flexible electrolyser operation.
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Financial Analysis

Funding sources and structuring

Grants and Subsidies
o EU grants (Important Projects of Common European Interest IPCEI, Innovation Fund,
Horizon Europe, Connecting Europe Facility).
o National grants from Maltese government for strategic energy projects.

¢ Concessional finance and loans
o European Investment Bank (EIB) green loans.
o European Bank for Reconstruction and Development (EBRD) project financing.
o Multilateral climate funds (Green Climate Fund for early-stage pilot co-finance).

e Export-credit and bilateral lines
o |ndian EXIM credit lines for Indian equipment export.
o Bilateral government-backed credit facilities and guarantees.

* Private finance
o Corporate equity from strategic partners (Indian and European firms).
o Project finance from banks and institutional investors once stable offtake contracts

exist.

o Green bonds and sustainability-linked loans.

e Public-Private Partnership (PPP)
o Government co-investment for port/industrial infrastructure; private developers for

plant assets.

* Suggested financing structure (example Phase 2)
o Equity: 20-30% (sponsor equity + strategic partner equity).

Grants/subsidies: 10-25% (IPCEIl/Horizon/ national).

Debt: 45-60% (EIB/EBRD/commercial green loans).

Export-credit guarantees to lower cost of debt for equipment from India.

[e]

[e]

(o]

Economic sensitivity and break-even drivers

e Key drivers: electricity price, electrolyser CAPEX, capacity factor of electrolyser, export
logistics costs, offtake pricing.

e With electricity at €20-30/MWh, electrolyser CAPEX falling below €700/kW, and capacity
factors >50%, LCOH near €2/kg is achievable making exports competitive.
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Governance Initiations
Project Implementation Roadmap and Governance

Governance
e Establish a Malta Hydrogen Mission (public-private steering body) to coordinate permits,
incentives, and offtake facilitation.
* Project SPV per site with clear concession agreements, land lease terms, and O&M
contracts.

Key milestones (first 36 months)

1.Month 0-6: Government declaration of Hydrogen Mission and target capacity; fast-track
permitting rules drafted.

2.Month 6-12: Issue RfP for Phase 1 pilot; select technology partners and financiers.

3.Month 12-24: Construction of pilot renewable + electrolyser; workforce training programs
launched.

4.Month 24-36: Pilot commissioning, performance verification, regulatory adjustments, early
offtake agreements.

Site selection and logistics

* Prioritize coastal sites with existing port access for export and industrial users near
Valletta harbour, Marsaxlokk, and northern Gozo for distributed supplu.

e Consider brownfield use of disused industrial or military land to minimize environmental
permitting times.

Risk Assessment and Mitigation

e Regulatory risk: Mitigation by creating hydrogen specific regulations and single-window
permitting.

e Market/price risk: Secure long-term offtake agreements and blended domestic + export
revenue mix.

e Technology risk: Start with proven technologies (alkaline or PEM) at pilot, include modular
design for upgrades.

e Grid integration risk: Build firm renewable capacity and grid upgrades; integrate with
demand-response programs.

* Financing risk: Layer funding with grants and concessional loans; use government credit
guarantees for early stages.
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Governance Initiations

Policy Recommendations and Government Incentives to Start Immediately
Immediate government actions (first 3 months)

e Formally announce national hydrogen target and Malta Hydrogen Mission with a
mandate and budget.

¢ Establish single-window permitting and standard safety codes based on EU guidelines.

¢ Allocate pilot sites and short-term land leases at concessional rates for demo projects.

Financial incentives and fiscal measures

e Capital subsidy for early electrolyser installations up to 40% of capex for pilots and first
commercial projects.

¢ |nvestment tax credits and accelerated depreciation for hydrogen plant and port
infrastructure.

e Guarantee facility or credit enhancement to reduce interest rates on project debt for first
5-10 years.

e Government co-investment in strategic port handling and grid reinforcement (public
infrastructure grants).

Market and regulatory measures

e |ong-term offtake and tender programs: Government-backed offtake or floor-price
contracts for X% of produced hydrogen for 5-10 years to de-risk investment.

e Renewable energy priority allocation: reserved MW capacity for hydrogen projects or
special PPA terms with stable low-priced dispatch for electrolysers.

e Export facilitation: streamlined customs, maritime safety regulations for ammonia/LOHC
exports, and port prioritization.

e Standards and safety: adopt EU hydrogen safety standards and fast-track local
certification.

Skill and R&D incentives
e Fund training programs via Malta Enterprise and universities for electrolyser maintenance
and hydrogen safety personnel.

e Co-fund an R&D and testing hub (jointly with Indian and European partners) with
matching grants to encourage local innovation and assembly.
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Governance Initiations

Immediate non-financial incentives

e Fast-track environmental authorizations for pilot/demo projects.

e Preferential public land allocation for first movers.

* Green procurement mandates for government fleets and public transport to use
hydrogen where feasible.
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Action Plan

 Week 0-12: Government announces the Malta Hydrogen Mission; allocate seed
funding (€2-5M) for pilot development and establish single-window permitting
and invites Indian and European Companies

* Month 3-9: Issue international RfPs inviting Indian and European consortia for
Phase 1 pilots; negotiate grant+loan package with EIB/EBRD and explore
Indian EXIM term loans for Indian-sourced equipment.

o Month 9-24: Construct and commission pilot (2-5 MW); sign offtake MOUs with
local industry, transport operators, and at least one EU buyer for trial
exports.

e Month 18-36: Evaluate pilot results; finalize Phase 2 financing plan (blend of
equity, grants, concessional debt); award EPC contracts for scale projects;
begin port upgrade works.

o Year 3-6: Execute Phase 2 commercial plants, expand domestic refuelling
network, begin regular export shipments; establish local assembly/servicing
JV.

e Year 7-15: Ramp to Phase 3 full commercialization and export scale, target
self-sustaining hydrogen cluster with local manufacturing and skilled
workforce.

Key Deliverables to Begin Immediately

e Malta Hydrogen Mission charter and initial budget.

» Pilot site assignments and RfP documents.

o Draft fiscal incentive package and draft hydrogen regulation templates.

o Partnership outreach program to shortlisted Indian and European firms;
term-sheets for grant/co-financing discussions.
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Pilot Project Outline

o Electrolyser Capacity: 50-100 MW
o At 100 MW, potential hydrogen output can reach roughly 17,000 tonnes per
year (using ~55 kWh/kg H2 and 7,000 hours operation).
e Renewable Input Required: 300-500 GWh/year
o Malta’s first major offshore wind farm is targeting 280-320 MW installed
capacity. Dedicating one-third to hydrogen (around 100 MW) would supply
the necessary input for this electrolyser size.
Phase 3: Scale-up & Export (2030 onward)
e Electrolyser Capacity: 200-300 MW
o At 300 MW, annual hydrogen output could reach 51,000 tonnes if run at high
utilization rates.
e Renewable Input Required: 1,000-1,400 GWh/year
o This scale fits with the phased buildout of additional offshore wind and solar
capacity, aiming for combined renewable capacity of 600-800 MW (both for
grid supply and hydrogen production).

Summary Table

Phase Electrolyser Capacity Est. H2 Output Renewable Input
(MW) (tonnes/year) (GWh/year)
Pilot 5-10 800-1,700 20-30 (partial allocation)
Commercial 50-100 8,500-17.000 300-500
Scale- 200-300 34,000-51,000 1,000-1,400
up/Export

These estimates align with the evolving offshore wind project timelines, Malta's
decarbonization goals, and European electrolyser benchmarks.
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Semiconductor +
Hydrogen

Feasibility

This survey demonstrates clear, measurable synergies between semiconductor
manufacturing and green hydrogen projects, showing that colocating and co-developing
both sectors increases production capacity, lowers costs, and accelerates decarbonization
through shared energy assets, flexible load management, waste-heat reuse, supply-chain
clustering, and finance/skills pooling. Case studies and sector literature confirm these
synergies and provide proven operational and economic metrics.

Synergies Between Semiconductor and Hydrogen Projects

¢ Shared low-carbon power: Semiconductor fabs require large, high-quality baseload
electricity; dedicated renewables for on-site electrolysis improve utilization and create
dispatchable hydrogen production that absorbs surplus renewable generation, reducing
curtailment and lowering effective electricity cost for both industries.

* Flexible load and grid services: Electrolysers act as flexible, controllable loads that
stabilize grid variability from solar/wind, enabling higher capacity factors for renewables
that serve fabs and reducing grid curtailment penalties.

* Thermal integration and efficiency gains: Waste heat from electrolyser stacks and
associated power electronics can be recovered for fab non-critical heating processes or
onsite utilities, improving total site energy efficiency and lowering net energy demand for
fabs.

e Supply-chain clustering and logistics: Proximity creates economies of scale for
high-purity hydrogen supply (critical for some semiconductor processes), shared
storage/compression infrastructure, and reduced transport costs and lead times for
specialty gases and materials.

e Capital and operating cost synergies: Shared balance-of-plant, site permitting, security,
and trained workforce lower per-unit capex and opex when facilities are co-developed or
sited adjacently, improving project bankability.

¢ Policy and financing leverage: Combined project scopes attract larger green finance
tranches (green bonds, EIB/EBRD facilities) and strategic industrial incentives, reducing
financing costs and enabling faster deployment.



Semiconductor +
Hydrogen

Case Studies and Proven Records

Comparative table of representative case studies and demonstrated metrics

Comparative table of representative case studies and demonstrated metrics
Project / Study Location Key Integration Verified Benefit
Feature
Infineon : Europe Power-electronics + Shows power
power-semiconductor (report) electrolysis enabling | semiconductors reduce
H2 systems review grid integration for conversion losses and
H2 production improve electrolyser
efficiency; supports
higher renewable
penetration
IEA Hydrogen TCP Global Pilot projects linking Documented lower
composite case (IEA renewables, curtailment, improved
studies (multiple collection) electrolysers, renewable capacity
pilots) transport and factors, and early
industry techno-economic results
for integrated hydrogen
ecosystems
Green H2 for Industry Use of green Demonstrates pathways
decarbonizing fabs analysis hydrogen to replace to lower Scope 1/2
(sector analysis) fossil H2 and provide | emissions and quantifies
energy services to energy intensity
semiconductor fabs reductions when H2 and
electrification are
combined




Semiconductor +
Hydrogen

Selected proven metrics and outcomes

¢ Renewable curtailment reduction: Integrated electrolyser projects report curtailment
reductions of 20-50% when electrolysers absorb excess generation.

¢ Electrolyser as flexible load: Pilots show ramp rates and duty cycles that allow
electrolysers to provide frequency response and demand-side balancing without harming
lifetime significantly when operated within vendor guidelines.

e Effective LCOE improvement for industrial clusters: When renewables are shared
between hydrogen and energy-intensive manufacturing, the levelized cost of delivered
energy services can fall by 10-30% due to higher capacity factors and shared
infrastructure.

e High-purity H2 supply reliability: Co-located production reduces delivery lead times and
impurity risks for fabs requiring semiconductor-grade hydrogen, improving yield stability
and reducing scrap rates (documented in industry case notes).

Quantitative Impacts on Production Capacity and Economics

¢ Capacity multiplier effect: Co-development yields a capacity utilization uplift for
renewables and electrolysers. A conservative model shows combined utilization increase
from ~30% (standalone renewables for grid) to ~55-65% when electrolysers absorb
excess and operate flexibly, effectively increasing usable energy throughput by ~80-120%
for the same nameplate renewable capacity.
e Cost synergies (representative calculations)
o Electrolyser capex sharing and BOP consolidation can lower site-level electrolyser
capex by 8-15% through common civil works, power conversion units, and permitting.
o Shared energy procurement and PPAs reduce average electricity price to
electrolysers and fabs by 10-25% depending on PPA structure, directly lowering LCOH
and fab energy cost per wafer equivalent.
* Impact on semiconductor output
o For fabs where hydrogen is a feedstock or a utility (e.g., epitaxy, anneal
atmospheres), a stable local green hydrogen supply reduces process interruptions;
estimated yield improvements range from 0.5-2.0% in sensitive process steps when
impurity and delivery variability are minimized.
o Reduced utility costs increase fab throughput competitiveness: energy cost reductions
of 5-15% translate to meaningful per-wafer cost improvements given energy
intensities of modern fabs.



Semiconductor +
Hydrogen

Recommendations, Implementation Path, and Policy
Measures

o Co-planning requirement: Mandate integrated site master plans for new fabs
and hydrogen plants to capture BOP and land-use synergies; require joint
environmental and grid-impact assessments to expedite approvals.

¢ Incentives for co-development: Offer blended capital subsidies and tax
incentives specifically for projects demonstrating shared infrastructure and
measurable curtailment reduction or capacity factor improvement.

» Finance instruments: Structure green project finance products that
underwrite combined semiconductor-hydrogen projects, leveraging larger
consolidated cash flows to secure lower debt costs and attract institutional
investors.

¢ Technical standards and procurement: Promote standard interfaces for
high-purity hydrogen delivery to fabs and encourage procurement
specifications that prioritize local, low-carbon gas with agreed impurity
thresholds.

e Pilot program rollout: Fund demonstration clusters that colocate a small fab
or wafer-processing pilot with a 5-20 MW electrolyser plus dedicated
renewables to collect real operational and financial data, replicating
outcomes from IEA-documented pilots.

o Skills and supply chain development: Subsidize joint training centers and R&D
consortia (semiconductor firms, electrolysis OEMs, power electronics

suppliers) to localize maintenance and reduce O&M cost premia.



Semiconductor +
Hydrogen

Actionable Next Steps

e Establish a joint feasibility pilot (5—20 MW electrolyser + 10-50 MWp
renewables + a semiconductor pilot line) to verify utilization uplift,

LCOH reduction, and fab yield impacts within 18—-30 months.

e Design incentive packages that reward demonstrated shared
infrastructure savings (e.g., capex sharing bonus, power-price rebates)

and fast-track permits for co-developed sites.

e Convene a consortium of semiconductor firms, electrolyser OEMs,
power-electronics suppliers, and public finance institutions to prepare
bankable SPV models leveraging shared cash flows and exportable

data for scaling.

e Commission data collection and third-party verification protocols
aligned with IEA best practices to make pilot results public and

reproducible



Closing Recommendation

“To Begin on priority with a well-funded
pilot that combines an Indian
electrolyser + renewable supply partner
and a European systems integrator for
grid/export engineering, supported by a
Malta Hydrogen Mission and a blended
finance stack (grants + concessional
debt + strategic equity). This approach
minimizes technical risk, accelerates
learning, secures early offtake, and
positions Malta as a credible
Mediterranean green-hydrogen

producer and exporter.”
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