Catalysing £80bn in
Net-Zero Infrastructure

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

energy transition.

A Quantitative Techno-Economic Briefing | Based on data from The Heat Vault Company



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.



















