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Why Focus on Decarbonising Heat?

• Essential to Scottish 2030 target and Net Zero 2045 
• AND lack of progress

• Around half of energy consumption & one third UK CO2e emissions

• Reliance on fossil fuel gas

Over ten years after the Climate 
Change Act was passed, there is 
still no serious plan for 
decarbonising UK heating 
systems and no large-scale trials 
have begun for either heat 
pumps or hydrogen. 

UK CCC, 2019



No straightforward replicable solution

• Options centre on electrification v hydrogen, with or 
without district heating

• Comparing alternatives is value-laden
– Contested performance and cost

• Political champions and economic interests slow to 
emerge
– Reproduces sense of intractability

• Whose problem? 
– Multi-level governments, markets, civil society

Heat supply and heat 
demand, there are so 
many local considerations; 
it’s about countries, 
locations, behaviours; it’s a 
bigger beast. And you 
can’t just build up a 
modelling tool and sell it, 
or build a new bit of kit 
and solve the problem

Common start point: solutions should cost same or less 
than fossil fuel

Modelling - cost optimal pathways
All options generally assessed as more expensive

UK Gov Official

Change of this scale 
and breadth will 
require a level of 
coordination beyond 
most public policy 
change programmes 

UK Gov BEIS, 2018



Electrification v hydrogen? Lowes et al 2018

• Much cost-optimal modelling shows electrifying a 
large proportion of UK heating is cost-effective.

• UKERC research investigated the strategy of 
‘incumbent’ heating industry
– Including wide ranging review of business practices, 

innovation and political activity (lobbying).

• Existing industries were promoting heat pathways 
that suited their interests.
– Gas networks and boiler manufacturers strongly 

promoting hydrogen.

• Political activity.
– Reports showing benefits of hydrogen

– Direct political engagement.

• Innovation activities supported maintenance of 
gas system
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Hydrogen is uncertain but appeals to policy makers 
(Lowes et al 2018; Ketsopoulou et al, 2019)

• Heavy influencing around hydrogen and low carbon 
gas 
– Hydrogen option risen rapidly up the policy agenda
– Is in UK and Scottish energy strategies as potential pathway

• Policy makers view heat decarbonisation as 
uncertain and disruptive whatever approach is 
taken

• But hydrogen appeals because it is perceived to 
reduce disruption.
– However uncertainties are significant

• Hydrogen for heat currently reliant on CCS at a very large 
scale; can this be delivered

• Domestic hydrogen boilers are not on the market
• Conversion programme at major geographic scale appears to 

be a requirement
• There are questions over internal and external pipework. 



Hydrogen - short term policy priorities - Lowes et al 
2018

• Policy makers should be sceptical towards solutions 
proposed by industries threatened by decarbonisation.

• Further research and development could reduce 
uncertainty over hydrogen.

• In the meantime, existing and known technologies need 
to be deployed.

– Energy efficiency 

– Ending fossil fuel use for heating off-gas grid

– District heating in urban areas.



District Heating - ‘low-regrets’ infrastructure

Source agnostic

Needs heat density and diversity
Appropriately sited, low carbon heat 
networks are one of the 'low regrets' 
heat decarbonisation solutions that 
can support Scotland to meet our 
ambitious carbon reduction targets.  
EES Consultation 2019

Uncertain heat loads and future heat policy 
make it financially risky to develop future-proofed systems 
for scale economies 

– leads to ‘cherry picking’



Decarbonising Heat: on the To Do List?

Urgently needs 
working consensus 
on when, where 
and how

• Cross sector & intra-
government

Who pays for what, 
when? 

• To what extent should 
infrastructure costs be 
socialised, given 
differential rates & forms 
of benefit in different 
places?

Creating trust 

• Independent 
coordinating body

• Advisory, Standards, 
Quality Assurance, 
Enforcement

Key starting points:

Intensive building stock 
retrofit

Larger scale ‘whole 
system’ demonstrators

Open access  evaluation
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District Energy Vanguards

Scottish Heat Network Partnership

IEE Stratego heating and cooling plans

www.heatandthecity.org.uk
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