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Disclaimer notice (IEA DHC):

This project has been independently carried out within the framework of the International
Energy Agency Technology Collaboration Programme on District Heating and Cooling (IEA
DHC).

Any views expressed in this publication are not necessarily those of IEA DHC. IEA DHC can
take no responsibility for the use of the information within this publication, nor for any errors or
omissions it may contain.

Information contained herein has been compiled or arrived from sources believed to be
reliable. Nevertheless, the authors or their organizations do not accept liability for any loss or
damage arising from the use thereof. Using the given information is strictly your responsibility.

Disclaimer Notice (Authors, Experts, Reviewers, Members):

This publication has been compiled with reasonable skill and care. However, neither the
authors, the involved experts and reviewers nor the DHC Contracting Parties (of the
International Energy Agency Technology Collaboration Programme on District Heating and
Cooling) make any representation as to the adequacy or accuracy of the information contained
herein, or as to its suitability for any particular application, and accept no responsibility or
liability arising out of the use of this publication. The information contained herein does not
supersede the requirements given in any national codes, regulations or standards, and should
not be regarded as a substitute.

Copyright:

All property rights, including copyright, are vested in IEA DHC. In particular, all parts of this
publication may be reproduced, or transmitted in any form or by any means, electronic,
mechanical, photocopying, recording or otherwise only by crediting IEA DHC as the original
source. Republishing of this report in another format or storing the report in a public retrieval
system is prohibited unless explicitly permitted by the IEA DHC Programme Manager in
writing.
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THE FINDH PROJECT IN A NUTSHELL

Europe needs €144-300 billion by 2030 to scale district heating (DH) and meet climate goals,
but current deployment is “not on track”, according to IEA. This report reveals why: a financial
viability gap is a barrier to investments. Scaling DH requires policymakers to derisk or take the
lead, investors to adjust thresholds, and operators to innovate.

The FinDH Project (IEA DHC Annex X1V Project 03 - Financial frameworks’ impact on district
heating) provides a foundational study for understanding finance’s role in DH deployment. We
do so through interviews with 38 experts in DH and finance, literature studies, energy system
modelling of financial impacts on DH deployment in a case city, and GIS analysis of the wider
European implications. This improved understanding of DH in financial terms, i.e. as an
asset/asset class, bridges the investor and DH sector communities.

The focus in this study is how to understand DH as an asset — or asset class. We find that DH
is an attractive — but somewhat overlooked — sub-class of (sustainable) infrastructure:

¢ High upfront costs and investment volumes: Requires long-term capital (e.g., pension
funds, municipal bonds)

e Two classes - Greenfield and brownfield: New projects are riskier, while established
systems can offer stable, inflation-linked returns

e Complex: Variation in technologies, regulation and availability of energy sources.

Investors will benefit from both looking at the “forest” (standardised) and the “trees”
(customised) in DH financing: standardized frameworks help assess DH risk-return profiles at
volume, while a customised approach is useful for heterogeneous DH projects.

NEED FOR SPEED — NEED FOR MONEY

Two European studies indicate an increase in deployment speed from approx. 1%-
point/decade to 1-2%-points/year in Europe towards 2050, to achieve potential DH shares.

60%
£ o 50% 8%
T 2 40%
22 30%
_g (xLU 20% e 25%
2 2 10% 3

0%

2020 2050
—Billerbeck et al. 2023 Mathiesen et al. 2023




=y

IEADHC

Matching the large-scale and fast-paced deployment, substantial funds are estimated to be
needed for DH in Europe: by 2030, €144-300 billion and by 2050 €541-2 000 billion. While
these numbers — like other future market estimates — should be taken with caution, they
illustrate the need for better understanding of the financial aspects of DH.

FINANCIAL VIABILITY GAP FOR DISTRICT HEATING

A financial viability gap is blocking DH expansion: Depending on the lifecycle-stage, the related
risk and the type of capital (e.g, equity vs. debt), investors may require more than 10% returns
(our study averaged 11%), but unsubsidised DH projects we analysed yield single-digit returns.
This mismatch limits deployment, even where DH is socially and environmentally beneficial.
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While there is wide variation in these numbers, and some cases show single digit returns
requirements, one thing is clear: higher returns requirements mean lower DH deployment. In
the example below, our modelling of a new (greenfield) DH system shows that DH market
share drops as the hurdle rate for generation assets increase. The results are conservative,
as the hurdle rate is only applied to generation assets. Inclusion of network assets would mean
even stronger impact of increasing hurdle rates (less DH deployment). Hurdle rate is the
minimum required return of an investment and is used as a decision threshold. It can be the
same as the weighted average cost of capital —i.e. the cost of capital for financing a project.

DH share — 2050
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Hurdle rates are make-or-break for DH deployment:
e At a4% hurdle rate, DH could cover 28% of heat demand by 2050
o At 12%, coverage drops to 16% - almost halving potential deployment

e Subsidies fall short: Even at 50% support, DH IRR barely meets investors’ ~11%
required return (figure - blue line). Lower required returns (e.g. derisked) are critical to

scale DH.
Investment subsidy in % for DH production assets
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Extrapolating the city case to a European scale, and assuming a greenfield “start from scratch”
(i.e. no existing DH), the difference between 4% (red) and 12% hurdle rate (blue) corresponds
to a drop from 53% to 47% DH market share. These results are moderate, but as noted above,
inclusion of network assets in the hurdle rate-thresholds would mean less DH deployment, as

hurdle rates increase.
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RECOMMENDATIONS

While our study is concerned with the financial aspects of DH, we start the recommendations
around macro-finance (i.e. the relation between asset financing and the wider economy).
Macro-financial regimes here define the different financial conditions under which states
operate and intervene in the financing of assets. These may range from pure market-based
(where historical development has not provided examples of widespread deployment of DH),
over various levels of derisking and support, to the mostly publicly driven deployment and
financing of DH (where wider deployment of DH has been seen historically). All things equal,
expecting wide deployment of DH based on financial incentives is unlikely to be successful.

TWO TRENDS: STANDARDISE AND BUNDLE — OR CUSTOMISE IT

While there are very competent financial stakeholders globally, some investors remain
unfamiliar with DH as an asset, e.g. in transitioning markets like the UK, with unproven
concepts such as sector coupling and waste heat recovery, or in distinguishing between riskier
greenfield projects and safer brownfield projects. Standardizing regulatory frameworks —
including municipal guarantees and project proposal methods — can clarify DH'’s financial
potential, alongside tools like risk registers and metrics (e.g., sustainability scorecards).
Bundling DH projects across geographies can attract large investors, though the diversity of
DH systems often limits this to large utilities with scalable models. While standardization aids
bundling, customised solutions may still be needed, benefiting from specialized investors or
public funding channels like Denmark’s KommuneKredit. Authorities may also mandate
bundling of e.g. neighbourhoods to prevent cherry-picking, balancing returns and fostering
stable investments aligned with societal needs and local acceptance.

CLOSING THE FINANCIAL VIABILITY GAP — OR BYPASSING IT

Against the backdrop of high risk, especially during the early stages of the project life cycle,
the rate of return may fail to meet investors’ expectations, creating a financing gap. To address
this, measures include blended finance, loan guarantees and revenue guarantees to reduce
risks and/or to boost returns. Additional strategies include publicly funding feasibility studies,
and regulatory tools such as mandated customer connections. Securing anchor customers can
stabilize cash flow, while leveraging existing assets can improve project viability. If derisking is
insufficient, concessional finance may relax return requirements but still necessitate regulatory
oversight. If public support is provided, it should follow the principle of transformative impact,
to channel scarce financial resources where they achieve the highest impact.
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ALWAYS RELEVANT: POLICY AND REGULATORY CERTAINTY

Derisking and stable investment conditions are intertwined and regulatory and policy clarity is
crucial. Stable policies must prioritize widespread deployment of DH to avoid reliance on
market forces or election cycles, e.g. through robust heating plans under the EU’s Energy
Efficiency Directive. Also, aligning regulations to avoid mixed signals (in e.g., balancing
profitability, affordability and security of supply — and in EU directives), and carefully
implementing price regulation. A level playing field should be created between technologies,
such as DH and heat pumps, e.g. by taxing externalities.

SUSTAINABLE FINANCE AS A DRIVER, NOT A BARRIER

Meeting sustainability thresholds for incremental decarbonization can be challenging, even
when efforts are substantial. Finance can achieve high impact by funding low-carbon assets
replacing less sustainable technologies. Regulatory improvements should recognize
decarbonization progress across all portfolios and simplify compliance for small DH companies
with limited staff. If regulatory frameworks provide proper incentives for involved stakeholders,
financial resources can be re-channelled from unsustainable to sustainable assets via financial
markets, where financial institutions organize the process. Against the background of high
public debt and deficits, mobilising private capital is pivotal.

CUSTOMERS = CASHFLOW, SO ACCEPTANCE IS KEY

DH tends to benefit from economies of scale as a growing customer base reduces costs and
boosts cash flow. However, end-user acceptance is critical and can be hindered by distrust,
resistance to home modifications, and scepticism from intermediaries like housebuilders — or
simply lacking competitiveness. Strengthening the customer base requires raising awareness
about DH'’s benefits, competent regulation and customer protection, while incentivizing the
construction sector through education and regulations. Historically, these measures and DH'’s
cost savings have driven moderate adoption, while higher uptake may require zoning and
mandated connections — if prices remain competitive. Balancing customer and societal
benefits, such as affordability, with financial returns is key, as lower required returns — and
thereby heat prices — can expand DH adoption, justified by its long-term, stable investment

profile.




