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Many waste heat sources in Europe are not yet used. To make some visible, ReUseHeat has created a web-based vis-

ualisation tool with real information about the potential of urban excess heat Source ReUseHeat 

Barriers to Waste Heat Recovery 
and How to Ove come them 
The EU produces more waste heat than the demand of its entire building stock. Without 
adequate recover[d solutions, in particular district heating, that waste heat is released 
unused into the atmosphere. However, waste heat recoverld is far from reaching its full 
potential due to a multitude of barriers. The authors identifld the keld challenges and 
possible solutions to boost waste heat recover[d. 

The present article1) focuses on 
unavoidable waste heat sources 
form e.g. energy intensive indus
tries after all reasonable energy ef
ficiency measures have been imple
mented. Here, still large potentials 

1) The article summarizes a discussion 
paper, that was developed in the context 
of the Urban Agenda Energy Transition 
Partnership. It is a result of a literature 
study and an experts review involving 
stakeholders from different back
grounds and is free to download togeth
er with a successional recommendation 
paper: www.euroheat.org/news/poli
cy-updates/recommendations-waste
heat-recovery-urban-agenda-energy
transition-partnership/ 
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are expected on an EU level2
)_ Fur

thermore, unconventional waste 
heat sources such as data centres, 
tunnels, cooling from buildings, 
power-to-gas processes as well as 
sewage systems move into the 
centre of attention. The following 
main barriers for waste heat utilisa
tion from conventional and uncon
ventional waste heat sources to
gether with possible solutions and 

2
) Further on there are still unexploited 

waste heat potentials from waste in
cineration and electricity generation. 
However, the article focuses on more 
difficult to recover waste heat sources. 

some positive prospects can be 
summarized. 

General barriers 

General barriers include the limited 
availability of district heating (DH) 
networks in some countries. Fur
ther on, the proper identification 
and quantification of waste heat 
potentials can be very difficult, es
pecially for unconventional sources 
and smaller industries. In this 
context, the "Comprehensive As
sessment of the potential for Effi
cient Heating and Cooling" plays an 
important role, also some waste 
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heat databases/maps have been 
created3l, also using innovative ap
proaches such as gamification4l_ 
Another general barrier are often a 
low interest and know-how of the 
"waste heat owners". However, an 
increasing number of companies 
try to mitigate their CO2 footprints 
and waste heat recovery can im
prove the sustainability credential 
of waste heat owners. Therefore, 
the benefits from waste heat re
covery should be better communi
cated. 

Technical barriers 

Technical barriers can be distin
guished in a temporal mismatch of 
the waste heat availability and heat 
demand, including the supply com
petition to most of the renewable 
heat sources in summer times. 
Here, a couple of solutions exists, 
beginning with seasonal thermal 
energy storages that can store the 
surplus heat in summer times for 
transition or winter times (figure 1). 

3
) E.g. the Pan-European Thermal Atlas 

https://heatroadmap.eu/peta4/, the Re
UseHeat project www.reuseheat.eu/, 
the projects Memphis http://cities.ait. 
ac.at/uilab/udb/home/memphis/ 

4l The HotCity project https://cities.ait. 
ac.at/projects/hotcity/ 

However, relatively large storage 
volumes are required resulting in 
high investment costs. Here, an 
operational optimization and mul
ti-use of the storage can reduce 
payback periods5l, also new types of 
seasonal storages can be consid
ered, e.g. using caverns including 
abandoned mine galleries or tun
nels. Another solution would be to 
use the summer surplus heat, e.g. 
by fostering district cooling via 
thermally driven chillers and/or 
electricity generation via ORC pro
cesses. 

Locational mismatch 
A locational mismatch is related to 
the missing proximity of the OH 
network to the location of some 
waste heat sources. However, long 
heat transport networks can spread 
over distances up to 30-50 km and 
more, whereas multiple supplier/ 
consumer networks have a lower 
risk of stranded investments com
pared to single supplier/consumer 
networks. 

5
) Kiifmger, M.; Schmidt, RR. et al.: Simu

lation based evaluation of large scale 
waste heat utilization in urban district 
heating networks: Optimized integra
tion and operation of a seasonal stor
age. https://doi.org/10.1016/j.energy. 
2018.06.192 

Quality mismatch 
There is a quality mismatch, espe
cially between the temperature 
levels of the waste heat and the OH 
network The standard solution 
would be to use a heat pump, result
ing in additional investments and 
operational costs. Alternatively, the 
temperatures of DH networks can 
be reduced by applying different 
technical solutions and business 
models (e.g. motivation tariffs6l) , 
figure 2. Another option would be to 
change the processes that are gen
erating the waste heat, e.g. high 
temperature cooling of data cen
tres7l. Finally, for new build areas or 
major retrofitting projects, low 
temperature OH networks can be 
established8l, matching most of the 
available waste heat sources. A 
further reduction towards "ambi
ent" temperatures together with 
consumer-side heat pumps can 

6l Diget, T: Motivation tariff - the key to a 
low temperature district heating net
work. HOTICOOL, 1 (2019) E.g. Tempo 
www.tempo-dhc.eu/; T2LowEx https:// 
doi.org/10.1016/j.energy2020.116963 

7
) E.g. https://en.wikipedia.org/wiki/Aq

uasar 

B) Lund, H. et al: 4th Generation District 
Heating (4GDH) Integrating smart 
thermal grids into future sustainable 
energy systems. https://doi. 
org/10.1016/j.energy.2014.02.089 

Renewable fuels to cover extreme 
peaks in winter times 

f Shifting the summer Surplus heat from cooling and solar 
-o surplus into winter times thermal energy 
~ using seasonal storages Power-to-heat/heat pump using excess 

~ / renewable electricity 
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Figure 1. Shifting the summer surplus into winter times using seasonal storages Source: AIT 
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Figure 2. a) the vicious circle of high S\,jstem temperatures, b) the added value of low S\,jstem temperatures Source: AIT 

guarantee to match all possible 
waste heat sources9l 

The mentioned solutions to the 
technical challenges impose addi
tional investment costs, thus re
sulting in financial challenges. 

Econom,c and financial 
barriers 

Economic and financial barriers 
concern mainly long payback peri
ods due to potentially high invest
ment costs, together with rather 
low revenues from heat sales. Here, 
direct and indirect subsidies for 
waste heat extraction can make 
investments more attractive. On 
the other hand, there is an increas
ing trend for sustainable and long
term investments. However, miss
ing long-term guarantees regarding 
the future availability of the waste 
heat are imposing a significant risk. 
Further on, if using a heat pump, a 
dependency on the electricity mar
kets is created thus increases the 
uncertainty of the future develop
ment. To scope with these risks, the 
idea of a credit facility was devel
oped10l. 

9l Simone Buffa et al, 5th generation dis
trict heating and cooling systems: A re
view of existing cases in Europe, Re
newable and Sustainable https://doi. 
org/10.1016/j.rser. 2018.12.059 
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Another financial challenge are 
diverging views on the value of 
the waste heat and acceptable 
amortization periods, i.e. industries 
require often between two and 
three years, whereas DH compa
nies can accept amortization peri
ods of up to 20 years. To tackle 
these challenges, there a couple of 
business models have been suc
cessful tested, ranking from single 
to mixed ownership and opera
tion11l Another challenge concerns 
the limited standardisations of 
waste heat utilization from a con
tractual point of view, sometimes 
concurrent with a higher number 
of stakeholders to be involved. 
However, by clustering typical 
waste heat situations, contractual 
standards could be drawn12l_ 

ioJ Giorg io Bonvicini: ReUseHeat proposal 
for a Credit Facility for Urban Waste 
Heat Recovery Projects. www.euroheat 
org/wp-content/uploads/2019/09/Cred
it-Facility __ Giorgio-Bonvicini. pdf 

n) Inspirationskatalog 10 eksempler pa 
samarbejde mellem fjernvarme og in
dustri; www.danskfjernvarme.dk/ ·/ 
media/danskfjernvarme/gronenergi/ 
proj ekter/inspirationskatalog- · -f ebru · 
ar-2020.pdf 

12) Kristina Lygnerud etal: Contracts, 
Business Models and Barriers to In
vesting in Low Temperature District 
Heating Projects; https://doi:10. 3390/ 
app9153142 

The waste heat and cold definition 
of the Renewable Energy Directive: 
"Waste heat and cold" means una
voidable heat or cold generated as 
by-product in industrial or power 
generation installations, or in the 
tertiary sector, which would be dis
sipated unused in air or water 
without access to a district heat
ing or cooling system, where a co
generation process has been used 
or will be used or where cogenera
tion is not feasible. 

Source: https://eur-lex.europa.eu/ le
gal-content/EN/TXT/?un=uriserv:O
J.L_.2018.328.010082.0lENG&toc=O· 
J :L:2018:328:TOC 

Legislative and regulatory 
barriers 

Although there are no regulatory 
restrictions for the supply of waste 
heat into DH networks, the market 
situation of DH is contrasted across 
Europe. Recently, the EU legisla-tion 
has started to incentivise member 
states to recognise the role of waste 
heat, i.e. following the EU strategy 
on energy system integration13

)_ 

However, in the Renewable Ener
gy Directive, waste heat is not con-

13
) https://ec.europa.eu/energy/topics/ 

energy-system-integration/eu-strate
gy-energy-system-integration __ en 
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sidered on par with renewable ener
gy sources, e.g. waste heat from 
tunnels and subway stations as 
well as power-to-gas processes is 
not mentioned directly at all. Also 
waste heat cannot be accounted 
towards national renewable targets, 
and this might result in an unbal
anced treatment 

Furthermore, the term "unavoida
ble" in the waste heat definition is 
difficult to define since it could relate 
to technical or economic feasibility 
The Energy Performance of Build
ings Directive foresees minimum 
requirements for the primary energy 
factor (PEF) for new and renovated 
buildings, however, this factor is set 
by the member states and some
times are unfavourable for waste 
heat Moreover, when waste heat 
temperature is upgraded using a 
heat pump, there can be an impact 
due to non-differentiated electricity 
grid tariffs. Here, changes would be 
required, i.e. to consider that waste 
heat is based on the energy efficien
cy principle and thus emission-free 
as well as to allocate renewable 
electricity to heat pumps for waste 
heat utilization, and in turn match
ing the energy performance require
ments. 

Furthermore, waste heat recovery 
often lacks attractiveness due to 
support in favour of fossil fuels and 
the absence of a level playing field 

within the heating sector. Here, re
inforcing the EU framework, i.e. a 
uniform CO2 price or an extension 
of the scope of the EU Emissions 
Trading System to buildings could 
support waste heat recovery Also, 
the visibility and the use of the re
sults of the Energy Efficiency Direc
tive's Comprehensive Assessments 
as well as best practices should be 
promoted. Finally, the EU should 
incentivise member states to adopt 
measures to promote waste heat 
recovery and initiate a cooperation 
between the different governance 
levels. 

Societal and cognitive 
barriers 

One important barrier is the little 
awareness of the (potential) role of 
waste heat in national decarbonisa
tion strategies, since they often 
have an electricity and gas centred 
view. Further on, it is sometimes 
difficult to sell waste heat as a sus
tainable product to end-users and 
customers. For operators, integrat
ing waste heat might result in extra 
costs that are difficult to pass to the 
customer. 

Finally, there is also a lack of un
derstanding from one party to the 
other party's business and circum
stances. Here, a closer customer 
dialogue can build trust and long-

Figure 3. Multi-metal company Aurubis delivers CO2-free heat from its plant: 
Installation of an intermediate absorber in which the heat is generated that is 
used to supply a district in Hamburg Source: Aurubis 
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term engagement, which can create 
a competitive advantage for DH 
providers. For example, many Dan
ish DH systems are operated as co
operatives promoting their com
mon interests. 

It is also important that the bene
fits from waste heat are better com
municated to potential waste heat 
owners. Helpful are also local fo
rums for match-making and facili
tating contacts and exchange be
tween waste heat owners and DH 
operators, including the spread of 
know-how and good practices, 
training and awareness as well as to 
empower cities to find the right tools 
and expertise. 

Summary 

Waste heat utilization is an estab
lished process for reaching a sus
tainable DH supply in many coun
tries. However, there is still a largely 
unused potential, especially from 
unconventional sources. For foster
ing an increasing waste heat recov
ery, various barriers have to be 
overcome, including general, tech
nical, economic and financial, leg
islative and regulatory as well as 
societal and cognitive barriers. On 
the other hand, various solutions 
for the listed barriers and many 
best practices examples (figure 3) 
for waste heat utilization are avail
able, giving a positive perspective. 
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