Catalysing £80bn in
Net-Zero Infrastructure

The strategic role of industrial waste
heat in the United Kingdom’s thermal

energy transition.
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Executive Synthesis: The Strategic Thermal Framework

760 TWh

The Demand Scale

The UK's annual thermal energy demand,
overwhelmingly met by natural gas. Heat
currently accounts for ~37% of total
L national greenhouse gas emissions.

s

< 3%

The Infrastructure Deficit

Current UK market penetration of District
Heating networks. Reaching the 2050 target
target of 20% requires a £60-80 billion
capital infrastructure injection.

The Hidden Catalyst

The immediately investable potential of UK
industrial waste heat. A modest volume that
serves as the vital financial ‘anchor load’

s to de-risk and unlock network expansion. e




The Scale of the Challenge: Dominance of Thermal Demand

UK Final Energy Consumption

ELECTRICITY (~24%)

760 TWh

Total Annual
Heating Demand

HEAT (48%) ——

TRANSPORT (~28%)

Residential Dominance
434 TWh (57%)
Driven by space heating (61% of

household use) and water heating
(179%).

Industrial Processing
~18% of final energy

Highly carbon-intensive manufacturing
and heavy industry processes.

Commercial & Public
~14% of final energy

HVAC systems account for 50% of all
commercial building energy use.




The Fossil Fuel Entrenchment: A Decentralised Crisis

The UK's thermal infrastructure is overwhelmingly reliant on the point-of-use combustion of natural gas,
bypassing the efficiencies of centralised generation.

Structural Dependencies:

- > 70% of all heat consumed
across domestic, industrial, and
service sectors is generated by
direct natural gas combustion.

- 84% of all UK homes are

- Natural gas accounts for 62% of
the residential sector’s total final
energy consumption.

- Energy is converted inefficiently
at the point of consumption in
millions of individual boilers.

connected to the national gas grid.
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The Infrastructure Deficit: A European Comparison

United Kingdom

I

United Kingdom: < 3%
District Heating Market Penetration. Consists largely of small,

isolated communal systems. Historic dominance of the gas grid
has stifled private investment in thermal networks.

European Leaders

European Leaders: 53% - 64%

Denmark (64%) and Sweden (53%). Characterised by city-scale
strategic infrastructure, regulated monopoly models, and treatment
of heat as a managed service rather than a raw commodity.

¢ Investment Gap

Requires £60-80 Billion Capital Injection

Current State

2050 Ambition:
20% Penetration




Unlocking the Resource: The Waste Heat Gap

391 TWh 48 TWh 11 TWh 8 TWh o TWh

Theoretical Maximum Identified Sources Technical Potential Economic Core Commercial Potential
Total thermodynamic Bottom-up analysis of 73 Filtered for temperature Projects with positive NPV Strictly filtered for < 2-year
inefficiency (Durham University  major industrial sites across compatibility, recovery (3.5% discount rate). The simple payback.

proxy). A long-term strategic 8 heat-intensive sectors. efficiency, and physical immediately investable

prize, not an immediate resource. distance limits. “low-hanging fruit”.



The Balance Sheet:
Heating Reality vs. Cooling Opportunity

THE HEATING REALITY

760 TWh (Total National Heating Demand)

8 TWh Supply

Economically recoverable waste heat

meets only ~1.1% of national heating
demand. It cannot function as a bulk 1:1

replacement for natural gas.

THE COOLING OPPORTUNITY

6.2 TWh (Total National Cooling Demand)

129% Surplus

The 8 TWh su ppl?/ represents a
massive surplus tor the UK's current
cooling demand. As cooling needs
double by 2100, waste heat can
power absorption chillers without
overloading the electrical grid.




The Paradigm Shift:

The Anchor Load Catalyst

1. The Standalone Barrier

2. The Anchor Load

3. Marginal Addition

1. The Standalone Barrier

A residential zone unconnected to a
network. High capital costs make laying
dedicated pipe infrastructure too risky to
finance as a standalone project.

2. The Anchor Load

An industrial facility connects to a primary
pipeline. Its 8 TWh of waste heat provides a
guaranteed, low-cost baseload via a
long-term Heat Purchase Agreement,
securing project financing.

3. Marginal Addition

With the core £80bn infrastructure de-risked
and funded by the industrial anchor,
expanding the network to connect homes
becomes a highly viable, marginal cost
addition.




Source Typology Matrix: Beyond Heavy Industry

Source Type Heat Grade (Temp) [ Urban Proximity | Strategic Advantage

Heavy Industry High Grade Low / Medium Offers massive thermal volume, but requires

(Refining, Steel) specific geographical co-location and
transmission infrastructure.

Energy from Waste | Medium / High High Growing urban fleet (e.g., Viridor Runcorn).

(EfW) Provides highly stable, continuous baseload
heat directly adjacent to demand.

Data Centres Low Grade Very High Fastest-growing electricity consumer. Ideal

(25-40°C) for modern low-temperature networks using

large-scale heat pumps.

Urban Ambient Low Grade Maximum Deep tunnels (London Underground) and

(Metro / Effluent) wastewater provide constant ambient heat

perfectly suited for local water-source heat pumps.




Geographic Synergy:

The Spatial Reality of Heat
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The 10-20km Rule

Heat is expensive and thermodynamically inefficient
to transport over long distances. The economic
viability of a district heating network declines sharply
when transmission distances between source and
sink exceed 10 to 20 kilometres.

(]

The Geography of Heat

Unlike electricity, the viability of thermal networks
relies entirely on spatial synergy—the strict co-
location of supply (industrial plant) and demand
(urban density).

UK Opportunity Zones

The UK's industrial heritage provides a natural
geographic advantage. Major industrial clusters feature
large point sources of heat within highly viable

proximity to dense, heat-demanding urban populations.

B Tees Valley

@ Industrial Anchor Mode

@ Zone of Viability (10-20km)




The Policy Imperative:
Unlocking the Catalyst

Accelerated Network Deployment & £80bn Private Investment
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Integrated Heat National Thermal Local Authority
Network Zoning Data Infrastructure Empowerment
The 2025 introduction of The UK requires a public, Central government must

equip regional authorities
with the legal mandate,
long-term financial support,
and technical engineering
expertise required to lead
spatial planning and
execution.

granular platform (similar to
the European PETA 4), It must
mandate the reporting of
waste heat availability from
major industrial sites to
enable transparent investor
planning.

zoning must not rely on heat
demand density alone.
Zones must explicitly
prioritise areas where high
urban demand overlaps with
a viable, low-cost industrial
‘anchor’ heat source.

i




Strategic Conclusion:
A New Infrastructure Paradigm

A Commodity Model An Infrastructure Service

The UK historically treated heat as a decentralised commodity— Achieving a net-zero thermal sector requires shifting to an
selling natural gas to millions of individual combustion points. infrastructure-based model—distributing heat as a centralised
This system has hit its decarbonisation limit. service via District Heating and Cooling.

Industrial waste heat is the foundational asset in this transition. By systematically harnessing the 8 TWh of economic potential

as financial anchor loads, the UK can de-risk the £80 billion infrastructure deficit, connect millions of homes, and build a
resilient, low-carbon thermal grid.




