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Overarching research question:

What policies/other factors have driven change/transformation
in heat delivery technologies, fuels and infrastructure?

What factors determine the success of the policy (barriers, other regulatory issues,
market structure and historical factors)?

What is the impact of external factors (fossil fuel prices, heat density, resources)?
Who are the agents of change (local/national govt., utilities, consumers, others)?

Would this policy (or aspects of the policy) work within the contemporary UK
energy market context?

What are the lessons for UK policy?



Rapid evidence review - method

Databases: Elsevier Science Direct and Google

Technology/infrastructure keywords were combined with policy, policy evaluation and
market deployment keywords to identify evidence. These items were then assigned
relevance ratings and information was extracted from the most relevant based on the
following fields (drawn from research objectives):

* Country

* Technology or technologies targeted

* Customer segment targeted (residential/commercial/public sector)

* Policy intervention(s), aims and details

* Agentsinvolved in policy delivery

e Study methodology

* Metrics to assess policy effectiveness

* Findings on policy effectiveness

* Factors influencing policy effectiveness (incl. contextual/external and historical
factors)

* Any thoughts on transferability to UK context



Findings on heat pumps
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Heat pump findings — contextual factors
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Heat pump case study: Sweden 1982-2013:
Oil prices, building codes, technology procurement, subsidies, information
campaigns, carbon tax, technical standards and quality assurance

Annual heat pump sales (units sold)
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Policy developments and change in heat pump production in Denmark, 1976-2014

R&D, HP test station, household subsidies, electricity taxes, low policy prioritisation, shifting policy support,
disincentivisation of / phasing out of heating oil
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Heat pumps - findings summary

In market leading European countries, policies to promote heat pumps, implement
information campaigns and increase technical standards have been successfully deployed in
combination with subsidies.

Low consumer awareness and confidence form a barrier to the uptake of heat pumps;
enhancing industry reputation through standards and regulations have been key in
overcoming this barrier in countries with high levels of uptake.

Heat pump deployment in Denmark affected by varying political support for the
environmental agenda, opposition to electric heating and heat pumps.

In several countries (e.g. Sweden and Denmark) there is evidence that presence of carbon
taxes on domestic fuels contributed strongly to heat pump adoption, particularly where this
combined with use of higher carbon oil-fired heating systems (in Denmark, recent subsidies
and regulation have encouraged and mandated phase out of oil burners).

Similarity between the UK and Denmark - in both countries subsidy programmes supporting
renewable heat technologies have been delayed or terminated, adversely impacting on
market confidence.



Findings on district heating



Country
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District heating findings — contextual factors
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Consumption of fuel used for gross production of district heating (G¥h)

Norway: key policy developments and changes in the
production of district heating by energy source, 1983 - 2015
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District heating - findings summary

Investment subsidies likely to be necessary to support district heating deployment in liberalised
markets. In Denmark and Sweden, investment subsidies not involved in extensive DH development
which took place before energy market liberalization.

Pre-liberalization examples: DH companies owned and/or controlled by municipalities, risk reduced
through planning and regulation of heat supply. Granting monopoly powers to DH companies led to
ability to access capital at very low rates, and willingness to invest for relatively low rates of return.

DH schemes may need to access a high proportion of the heat market in the area they supply to
operate economically. In UK, securing and growing a customer base is perceived as uncertain,
discouraging investment.

Policy stability is a key success factor: in Iceland and Denmark, perceived policy stability means
banks compete to loan to district heating projects

— UK: short-term abruptly changing policies relating to DH development have created uncertainty
and perceived risks for local government and commercial sector.

Carbon and energy taxes on alternative heating sources can also play an important role, e.g. heating
oil taxed from start of DH development in Denmark in 1970s, and this tax was raised after oil prices
fell in 1980s, allowing CHP systems to be run profitably.



Conclusions

Heat provision can be transformed - Denmark, Sweden and Finland: 50-60% of buildings supplied by DH.
France, Italy and Sweden: over 1 million heat pumps sold from 2005 to 2013.

Policy stability, continuity and support is a key success factor for both technologies. Heat system change
can be catalyzed by disruptive events, e.g. oil crisis, hydropower crisis in Norway.

Technical standards, quality of installation are key to heat pump progress — boom, bust and recovery...
subsidies, information, tax breaks won’t work if the consumer experience is poor.

Investment grants appear to be particularly important for heat networks where energy markets have
been liberalized.

Fossil fuel or carbon taxation has been successful in building stable low-carbon heat markets in Sweden
and Denmark. Subsidies for replacing oil and electric heating can also be effective in stimulating demand
both for heat pumps and heat networks.

Strong planning policy is a feature of most large-scale heat network development. Planning and regulatory
frameworks needed to give heat network developers confidence.

A group of ‘middle ground’ countries possess a more mixed portfolio of gas heating, heat pumps and heat
networks. Recent policy in Germany has explicit focus on replacing gas grids with heat networks.

Successful approach in UK likely to combine subsidies, carbon taxes, planning policy, regulation and
strong support for certification, skills and product standards.



