The €26 Billion
Thermal Dividend

A 30-Nation Strategic Assessment
and Investment Playbook for Europe’s
Industrial Waste Heat Opportunity




From Operational Liability to
Sovereign Strategic Asset

Europe possesses a viable, underutilised industrial
waste heat potential exceeding 650 TWh annually.

Benchmarked against a conservative €40/MWh “\Q\

wholesale natural gas price, this domestic resource ) ) )

commands a harmonised value of over €26 billion Industrial
er year.

st Waste Heat

Decarbonisation Energy Security | Industrial Competitiveness

Direct, gigawatt-for-gigawatt A fully domestic, indigenous Transforms a wasted byproduct into
displacement of fossil fuels in resource completely insulated from | a new, stable revenue stream while
urban heating. \ geopolitical gas market volatility. / radically reducing Scope 1 emissions

| for heavy industry.
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The Integration Chasm Blocks the Thermal Dividend

The primary obstacle to unlocking this €26 billion market is not technological feasibility, but a
systemic governance and infrastructure gap between heat sources and demand centres.

The Italian Paradox:
Over 99% of Italy's high-grade waste heat
sits within 10 km of viable urban demand.
Yet, less than 5% is located near existing
district heating pipes.
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Industrial Source

) (Massive Potential) < Missing Infrastructure
(Lack of DH networks)

>

Policy Vacuum

(Absence of mandatory
local heat planning)

High Upfront CAPEX

(Prohibitive transmission costs)



District Heating is the Essential Integration Vector

Industrial waste heat cannot be economically delivered to thousands of individual buildings.
District Heating (DH) networks act as the indispensable market-maker, aggregating massive

industrial supply and distributing it efficiently.

The Failed Model The Successful Model
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Economically unviable point-to-point delivery. The Aggregation Vector.

Insight: Nations with mature DH networks are already integrating IWH.

Nations without them are struggling to begin, regardless of their domestic resource scale.




The Pan-European Market Readiness Landscape

Mapping the 30 surveyed nations reveals profound heterogeneity. Strategic capital
allocation requires matching investment models to specific market readiness profiles.
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Five Archetypes of the European Heat Transition

A portfolio-level view of the continent dictates entirely different capital and policy
strategies based on existing infrastructure and governance.

Archetype

Defining Characteristic

Investment Thesis

Key Example Nations

Giants of Potential

Macroeconomic scale
resources

Top-down, federally driven
infrastructure strategies

Germany, France, UK

Mature Leaders

Highly developed DH grids

Advanced system optimiz-
zation and grid balancing

Denmark, Sweden

Infrastructure-Rich
Transitioners

Extensive but fossil-reliant
legacy DH networks

Vast brownfield fuel-
switching opportunities

Poland, Czechia, Romania

High-Potential Greenfields

Massive stranded assets
blocked by absence of DH

Foundational market
creation and anchor loads

Spain, Belgium, Ireland

Policy-Constrained &
Fragmented

Stalled by policy vacuums
or technology lock-in

Assertive spatial planning
for collective networks

Austria, Netherlands,
Bulgaria




Archetype 1: The Giants of Potential T z

In these nations, industrial waste heat is a resource of national strategic magnitude, ) 1 [
capable of fundamentally altering the sovereign energy balance. o B )
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- Germany

352.7 TWh viable potential

Equivalent to 1.8x the total heating/cooling demand ‘
of the entire residential and tertiary sectors. |

« Lausson

- France

.
118.0 TWh potential |

Sufficient to cover over 25% of the total heating
demand of the nation’s entire building stock.
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Strategic Imperative: Policy requires multi-billion-euro

national infrastructure planning integrated directly into
National Energy and Climate Plans (NECPs).




Archetype 2: The Mature Leaders

For nations with mature, highly decarbonised district heating systems, the strategic focus shifts from
foundational infrastructure to high-tech system optimisation and electricity grid balancing.

Activation Curve

Electricity Grid Peak Demand
(Unmitigated)

Avoided Grid Strain /
Peak-Shaving

: Smoothed Demand
e G ——— (Thermal Integration)

24-Hour Timeline

Denmark Metric The Norwegian Challenge ' The Investment Thesis

>66% DH market penetration. A world- Having successfully electrified heating, Integrating Norway's 20 TWh of IWH into
leading cooperative utility model deeply Norway faces severe winter grid strain DH networks acts as a massive peak-shaving
integrating heat, climate, and spatial planning. | and extreme spot price volatility. asset, displacing peak electricity demand.




Archetype 3: Infrastructure-Rich Transitioners

These nations possess extensive centrally-planned legacy networks. The primary barrier is not building
new grids, but modernizing aging assets and executing a massive brownfield fuel switch.

35% network heat Municipal pipeline
losses (Romania)

Fossil reliance:
Slovakia (88%),
Czechia (38% brown

coal)

‘Retrofitted Integration of
Zero-Carbon IWH

q The Asset: Existing primary distribution vectors. q The Catalyst: Regulatory reform to decouple heat tariffs

Poland (52% DH share), Slovakia (53%), Czechia (40%). | from fossil fuel prices and reward clean integration. |




Archetype 4: High-Potential Greenfields

A profound mismatch exists between vast industrial heat resources and a near-total absence of
district heating infrastructure. These are stranded assets awaiting market creation.

Urban Center

et UK: 391 TWh potential,
mEEs <3% DH penetration.
@ Isolated g
@ Inﬂ;ﬁg 2 Spain: Up to 42 TWh
o potential, effectively 0% DH.
. mEERn ‘ .
o T Belgium: €516M annual
HH Y W value locked by total
Hme infrastructure deficit.

Strategic Imperative: Assertive, government-led market creation. IWH sources must act as
low-cost anchor loads to make greenfield network builds financially viable.




Archetype 5: Policy-Constrained & Fragmented

Progress in these markets is stalled by regulatory fragmentation, policy vacuums, or competing
strategic pathways that threaten systemic efficiency.

Uncoordinated individual [P 2 [ Technology Lock-In
electric heat pumps. ) (Erosion of high-density
& O demand required for
() 0 collective thermal grids. e.g.,
a Netherlands, Switzerland).

Decarbonisation
Pathway

Assertive Spatial Planning
& Mandated Zones. Efficient Collective
Networks

(District Heating).




The Twin Catalysts Unlocking the European Market

The €26 billion thermal dividend has remained locked due to the integration gap.
Two interlocking catalysts are now forcing the market open simultaneously.

Strategic

\ 4 ~

/ TheEU Recast |\

modernization B T
District Heating | | | | (Regulatory)

\ Directive (EED). |
networks. \
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The Trigger: EED Article 25.6

Places a legally binding mandate on all municipalities >45,000 population

| todevelop comprehensive local heating/cooling plans by September 2025.
' Compels laggard nations to map immediate project pipelines.
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Legislating a Resource: The German Model

A resource only becomes bankable when it is quantified and visible. Germany's symbiotic
policy loop demonstrates how to transform theoretical potential into a catalogued asset class.
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| Supply Transparency
Energy Efficiency Act forces

industry to report waste heat data
| (quantity, temp) to public database.
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. The Data Marketplace
The Plattform fiir Abwarme (PFA)
| acts as a public, granular, geo-
located database of tangible
energy streams.

Result

A self-reinforcing cycle
producing a heavily de-risked,
highly visible pipeline of
| bankable infrastructure projects.
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Demand Mandates

| The Heat Planning Act mandates
& municipalities to designate zones for |
|  DH expansion, utilizing PFA data.




Bridging the CAPEX Gap

The universal economic barrier across all 30 markets is the high upfront capital expenditure
required for long-distance transmission pipelines and large-scale industrial heat pumps.
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')  (Fonds Chaleur) | Model (BEW) g A (Austria)
¢l  Dedicated, long-term Federal funding Rtd L% Adocumented lack of
§~‘ national heat fund providing direct ti' ‘o dedicated, long-term
- providing targeted capital grants and 1 '/ & funding for crucial
27 financial support for low-interest loans for ~ #°  {; .5 planning phases stalls
DH expansion. first-mover projects. ¢« 4 " 250 development despite
.\ &, vasttechnical potential.
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The Stakeholder Action Matrix

Unlocking the European Thermal Dividend requires coordinated,
archetype-specific action across public and private sectors.

Investors & Developers

National Policymakers

Tactical checklist

» Adopt a tiered market entry
strategy (Tier 1 Optimisation vs
Tier 3 Greenfield).

. *» Prioritize deep Public-Private
. Partnerships (PPPs) with
municipal operators.

* Monitor September 2025 EED

- Monitor September 2025 EED

. compliance as the primary

. trigger for new project pipelines.

Tactical checklist

« Execute ambitious EED
transposition—treat it as
strategic infrastructure
planning, not just compliance.

 Establish national “Waste Heat
Atlases"” with mandatory
industrial reporting.

» Reform legacy heat tariffs to
explicitly reward low-carbon
integration.

Tactical checklist

 Re-evaluate waste

neat as a

core ESG and revenue asset,

not an operational

iability.

 Proactively engage with
municipalities now to shape
Sept 2025 local heat plans.

 Secure a central role in
regional decarbonization to
future-proof operations.
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