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1 INTRODUCTION

This Appendix is part of the IEA DHC Annex TS3 guidebook. The full guidebook is available
at https://www.iea-dhc.org/the-research/annexes/2017-2021-annex-ts3

Author: Nicolas Marx, Ralf-Roman Schmidt, AIT

1.1 COLOUR CODE
This document gives insides into some more detailed results and comments of the SWOT
survey done within the IEA DHC Annex TS3.

Each aspect of the SWOT analysis was rated by the participants, and they were able to
comment on each aspect (optional). Each of the comments was colorized depending on the
corresponding rating. Every factor was rated from the participants between 1 star (little to no
relevance) and 5 stars (maximum relevance).

The colour code for the comments is displayed in the table below.

Table 1: Color code for comments

Not evaluated

2 Stars
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2 RESULTS

2.1 STRENGTHS

S a) Higher degree of freedom for planning/operation I |

S b) Higher security of supply, resilience [ |

S c) Higher system flexibility [ |

S d) New business models (ancillary services, markets) I |

S e) economic added value (investment in coupling points) I {

S f) Counteract limitations of the electricity network I {

S g) Reduce electricity grid losses I {

S h) Decarbonization of DHC network I |

S i) manage various T-Levels => use (booster) HPs +
integrate low temp. heat sources

Figure 1: Average rating for strengths

In Figure 1 the average ratings for each strength including the standard deviation are shown.
Participants rank higher system flexibility and the decarbonization of the heat network among
the most important strengths. The reduction of electricity grid losses is viewed as the least
important.
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S b) Higher security of supply, resilience I
S c) Higher system flexibility I
S d) New business models (ancillary services, markets) IEEEE——
S e) economic added value (investment in coupling points) I
S f) Counteract limitations of the electricity network I
S g) Reduce electricity grid losses  I—————

S h) Decarbonization of DHC network I

S i) manage various T-Levels => use (booster) HPs +

. |
integrate low temp. heat sources

Figure 2: Number of comments per strength

Below the comments for each strength can be found colorized according to the rating. Some
comments have been shortened and similar comments have been summarized.
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STRENGTH a) A higher degree of freedom for planning and operation of the energy system,
including multiple options for energy transformation and storage, i.e. PtH plants can make low
temperatur...
e Hybrid networks can be achieved as well by smart hybrid appliances such as hybrid heat
pumps or cogeneration.
This type of hybrid Energy Network, by a smart integration of existing electricity and gas
grids, present several advantages :
- low investment costs (existing grids) thus avoiding the high investment in a district
heating when the energy needs will decrease thanks to the improvement of building
envelop insulation.
- low coordination costs (can be achieved progressively, by individual decision).
Hybridation can be done by replacing the existing boiler or by adding a small heat pump
on the existing system. the hybrid heating solution can be adapted to each building
characteristic (High/Low temp HP/ micro-cogeneration)
e This depends on the value that is seen by the other networks, who may be able to obtain
the same services from other sources

e | think there might in practice be a counteracting increase in complecity for planners and
operators, because of more actors and technical issues to consider, even thought the
technical solutions are there.
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STRENGTH b) A high level of security of supply and system stability due to multiple and
distributed options for covering energy demand between the networks in combination with
storages on differen...

e Electric and gas coupling by hybrid heating solutions (smart hybrid heat pumps and
cogeneration) are very resilient solutions, each house can rely on two energy carrier to
ensure its heating needs. The flexibility given by the sector coupling by hybrid
appliances allows to get all the 3 benefits from demand flexibility, as this flexibility isn't
limited in its duration :

- maximise the renewable energy integration, renewable electricity when available,
complemented by renewable gas, (locally produced biomethane from biowaste and
residues, or H2,) if needed.

- improve system efficiency in case of a transmission line of local power production
breakdown

- ensure resource adequacy thanks to its capacity to shave peak demand when the
power grid is saturated, or when the power production capacity isn't enough to meet
the demand, for any duration required.

e Alesser strength in my opinion, since for any given energy vector there is "always" a

non-renewable source available or a storage option in order to ensure supply.
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STRENGTH c) A higher level of system flexibility enables one to manage and mitigate
temporal imbalances of intermittent electricity production and demand support the
containment and restoration...
e Electric and gas coupling by hybrid heating solutions (smart hybrid heat pumps and
cogeneration) give the energy system a very level of flexibility
The flexibility given by the sector coupling by hybrid allow to get all the 3 benefits from
demand flexibility, as this flexibility isn't limited in its duration :
- maximise the renewable energy integration, renewable electricity when available,
complemented by renewable gas, (locally produced biomethane from biowaste and
residues, or H2,) if needed.
- improve system efficiency in case of a transmission line of local power production
breakdown
- ensure ressource adequacy thanks to its capacity to shave peak demand when the
power grid is saturated, or when the power production capacity isn't enough to meet
the demand, for any duration required.
e Needs to be shown that this is cost-effective (and relaibly and quickly available) for
future energy systems

f =R

IEA DHC ANNEX TS3 HYBRID ENERGY NETWORKS GUIDEBOOK M

I




IEADHC

IEA DHC ANNEX TS3

HYBRI

12



2=

IEADHC

STRENGTH d) Options for innovative and adapted business models and new revenue streams
including new services (e.g. ancillary services), increasing the self-sufficiency by maximizing own
consumpti...

The hybrid heating solutions (hybrid heat pumps or cogeneration) will be the future "smart
grid tool". These equipement creates value for the energy system (renewable integration,
resilience, ressource adequacy), but the present economic model isn't really adapted to
maximise this value. The value stream is to be organised, will it be via DSO, aggregators,
solutions manufacturers, energy suplliers ? There is there an open ground for innovation
and new business models.

A simpel thing.

"increasing the self-sufficiency by maximizing own consumption, ..." should be assessed
with a wide system perspective. Too narrow approach may lead to sub-optimization and

the risk of lock in effect since infrastucture has a long-term lifetime.
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STRENGTH e) An increased economic added value i.e. by creating jobs due to the investment
in coupling points
e Electric and gas coupling by hybrid heating solutions (smart hybrid heat pumps and
cogeneration) will create value by reducing the use of fossil energy, increasing
resilience and facilitating ressource adequacy. A share of this value have to go back to
the customer, to pay back for the equipment and finance the building renovation.
Renovation and hybrid heating will create jobs in the building sector.
e | guess | misunderstand this question. In my opinion more investments (technologies
or people/jobs) imply higher capital costs and risks.

e This strength is shared also with other solutions, while valuable not specific of hybrid
networks
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STRENGTH f) The options to counteract limitations of the electricity network transfer capacity
and thus to avoid investments into grid reinforcement by
local utilization of excess electricity (e.g...

e Electric and gas coupling by hybrid heating solutions (smart hybrid heat pumps and
cogeneration) will help maximising and optimising the use of all decentralised renewable
energy (solar, wind, biomethane from waste and residues), thus boosting the local circular
economy. Local smart cogeneration can help solve this problem but smart (slow) charging
of electric vehicule is the right way to manage charging demand, studies have shown that
most electric car owners (98%) do not need an immédiate charging. Even a district heating
cogeneration will not solve the electric distribution grid constraint to charge electric
vehicle, it will only lift it for the transmission system.

e Cold spells occur in large areas coincidentally. When heat buffers run out, power-to-heat

solutions will place a very high demand on the electricity grid.
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STRENGTH g) A reduction of electricity grid losses by maximizing local consumption of
(renewable) electricity sources instead of transporting the electricity to remote demand
locations

e Electric and gas coupling by hybrid heating solutions (smart hybrid heat pumps and
cogeneration) will minimise electric and heat losses, as the heat generated will
contribute to the building heating needs.

e Losses increase or decrease with distributed generation (DG) depending of the
penetration levels.

Moreover, more DG can incrase the cost of distribution systems to integrate them

YTy IEmrYYTTYEY™Y ey T Y
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STRENGTH h) A decarbonization and diversification of the DHC networks, if using renewable
electricity and thus to increase the stability in operation of the heating (and cooling) plants, the
fuel ...
e Electric and gas coupling by hybrid heating solutions (smart hybrid heat pumps and
cogeneration) give the energy system a very level of flexibility
The flexibility given by the sector coupling by hybrid allow to get all the 3 benefits from
demand flexibility, as this flexibility isn't limited in its duration :
- maximise the renewable energy integration, renewable electricity when available,
complemented by renewable gas, (locally produced biomethane from biowaste and
residues, or H2,) if needed.
- improve system efficiency in case of a transmission line of local power production
breakdown
- ensure resource adequacy thanks to its capacity to shave peak demand when the power
grid is saturated, or when the power production capacity isn't enough to meet the
demand, for any duration required.

3 HYBRID
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STRENGTH i) The option to efficiently manage various levels of temperatures, i.e. low
temperature heat sources by using (booster) HPs and/ or electric boilers for (locally) adapting
the temperatur...

e Electric and gas coupling by hybrid heating solutions (smart hybrid heat pumps and
cogeneration) allow for a household per household approach, managing all type of
buillding specificities and further evolution. To give an example, an hybrid heat pump
combine an heat pump optimised for its heat supply (often obout 1/4th of the peak
demand capacity) which will provide over 60% or more of the building heating needs. A
further improvement of the building envelop will further increase the share of heat
provided by the heat pump, without efficiency loss. This makes this type of coupling more
easy to associate with a step by step deep renovation.

https://cordis.europa.eu/project/id/649820

e A question of technology and optimization. No big deal.
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2.2 WEAKNESSES

W a) Increasing level of complexity [ |

W b) Reconversion HtP has low efficiency + only efficient
at high temperatures

W c) Additional investments into coupling points I |

W d) Cybersecurity needed => Multiple Gateways in highly
integrated system

W e) Present electricity tariffs and taxes are a barrier [

W f) Regulatory restrictions for electricity grid operators I |

W g) Price signals do not yet take the grid situation into
account

W h) Seasonality of the heat demand I |

W i) supply competition in DHC (especially in summer) [

W j) Only renewable, if fossil - free electricity is used I |

W k) Availability and condition of DHC infrastructure I

Figure 3: Average rating for weaknesses

Many view the increasing level of complexity and the fact that price signals do not yet take the
grid situation into account as the greatest weakness.
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I

W k) Availability and condition of DHC infrastructure

Figure 4: Number of comments per weakness

Even though ranked as the lowest, the supply competition in DHC, especially in summer,
sparked the most comments.

Below the comments for each weakness can be found colorized according to the rating. Some
comments have been shortened and similar comments have been summarized.
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WEAKNESS a) An increasing level of system integration results in an increasing level of
complexity for planning, designing and operating, due to a higher number of optimization
parameters and stak...

e Sector coupling at the consumers level, via hybrid heating solutions (hybrid heat pump or
cogeneration) do not have this drawback, as there is no subsystem.

e for the local solutions such danger is reduced
e Shouldn't be a major issue. The remedies are good planning and robust systems.
e Itis something that must be overcome in new systems

IEA DHC ANNEX TS3 HYBRID ENERGY NETWORKS GUIDEBOOK
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WEAKNESS b) Once electricity is transformed into heat, the re-conversion into electricity
(Heat-to-Power, HtP) has a very low round trip efficiency and can only be cost-efficient at
high temperatures.

e Sector coupling at the consumers level, via smart hybrid heating solutions (hybrid
heat pump or cogeneration) do not have this drawback, as there are not massive
storage of heat. The storage is ensure by renewable gas which can easily be used to

produce electricity when needed

e it can be managed and avoided

e For the planning of the interconnection this is not important.
Typically when transformed into heat, energy is not converted back into electricity

e just don't use this

. I I I v I v i I[ I I\I - I . I I I v I v i I[ I I\I - I . I I I T I 7 i I[ I I\I - I
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WEAKNESS c) The requirement of additional investments into coupling points
e Sector coupling at the consumers level, via smart hybrid heating solutions (hybrid
heat pump or cogeneration) do not have this drawback, as an hybrid heat pump is
more affordable than an electric heat pump (smaller HP size as the unfrequent peak
demand will be met by the boiler part) and not additional investments are required,
neither in the house, nor on the grids.
|« With low operation costs and other benefits such as decarbonization it pays off
e The additional investments will be heavily outweighed by the advantages gained by
sector coupling.
e This is a question of the financial market. There are enough investments for such a
good business.
e f there is a return, investments are not an issue
e Part of the equation when evaluering feasibility of making the link.
e This is relevant, but not su huge compared to the costs of the whole system, or even
low compared to the needed reinforcements if they were not interconected

e Life cycle costs can still be lower than the alternatives.
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WEAKNESS d) A highly integrated and interdependent system offers multiple gateways for
attacks thus resulting in a threat to cybersecurity
e Sector coupling at the consumers level, via smart hybrid heating solutions (hybrid heat
pump or cogeneration) may have this drawback, but effect would be limited to
individual houses and manual overide can be easily provided.

e I'm not an expert in this field and don't want to give an answer

e s this not so already? a couple of channels more do not seem to change the scenario.
On the contrary, increasing awareness may bring to overall benefits

e You have to be aware of this but it will likely not hold back a feasible solution (?)

e Thisis a common threat for smart grid that make an intensive use of communications
sytems. This could be somewhat increased by the interconnected systems

e depending on the integration level. Sinle operator is easier to secured.

e not expert in this field.. but don't think that situation will drastically changes

comparing with current systems.
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WEAKNESS e) Present electricity tariffs and taxes are a barriers to exploiting the potential
of hybrid energy networks
e Yes, this is as well a weakness for sector coupling at the consumers level, via smart
hybrid heating solutions (hybrid heat pump or cogeneration). Some existing tariffs
are emerging to reflect the renewable intermittency and peak constraints (dynamic
tariffs for supply or peak demand), but there are not developped enough to give a
clear signal. An adaptation of the building codes, to favorise long duration demand
flexiblity, would be required as well.

e We would need more clarification on this point

e it's not the electricity tariff, it is the costs of your system. If they are higher, then
please don't blame anybody, or ask for subsidies. Just work on cost reduction.
e Isn't this rather a threat than a weakness?

PLLET  JmoefBedm L EET ] S el DL LT 1 e ff S
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WEAKNESS f) electricity grid operators currently have regulatory restrictions (mainly due to
unbundling) for the co-optimizing the distribution and generation of energy investment
and ownership...

e Sector coupling at the consumers level, via smart hybrid heating solutions (hybrid
heat pump or cogeneration) do not have this drawback, as the tariffs can reflect the
positive externalities (dynamic tariff for renewable electricity and gas availability,
dynamic tariff for grid constraints.

e all these can be resolved as soon as your technology is competitive.
e needs to be addressed also in other areas of the energy system, less related to
hybrid networks only

. I - ‘I“» I . i [ I l I ‘I.w I . I W‘I“» I . i [ I l I ‘I.w I . I - ‘I“» I . i [ I l I ‘I.w I
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WEAKNESS g) price signals provided by the wholesale markets for electricity in Europe do
not yet take the grid situation into account, such as localized grid constrains and the
location of generat...

e Yes, this is as well a weakness for sector coupling at the consumers level, via smart
hybrid heating solutions (hybrid heat pump or cogeneration). Futhermore, once the
hybrid solutions are installed, the solution owner will not get any reward for the
savings he allowed by avoiding reinforcement investments. This savings should be
share thanks to upfront subsidies.

We strengthen grid reliability by facilitating electrical load reductions

"Il ; !‘L wyey I 3 I > J i L . =.=' 2 "Il L !‘L wyey I 3 I > J i L . =.=' 2 "Il L !‘L wyey I 3 I > J i1 L . =.=' 2
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WEAKNESS h) the seasonality of the heat (or cold) demand may lead to price surges on the
electricity market

e Sector coupling at the consumers level, via smart hybrid heating solutions (hybrid
heat pump or cogeneration) do will help reduce these surges as the heating solution
owner may shift to gas heating or even cogeneration if the price of electricity become
to expensive.

e Must be solved by central optimization and control - no problem.

e should be avoided

e Dynamic pricing models should be able to adjust that.

e Only if we rely on inflexible solutions like individual heat pumps. Large scale heat
pumps, electrical boilers and CHP units in DHC systems are highly flexible and can
adapt to the supply (price) of electricity.

YTy IEmrYYTTYEY™Y ey T Y
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WEAKNESS i) Additional heat supply units (i.e. HPs) in the DHC network result in an
increasing supply competition among each other and to other renewables (e.g. solar- and
geothermal energy) espec...

o Needs balancing and proper design - geothermal is a baseload, where as RES are
volatile - balancing is key but can be done. Investments must be done in a holsitic
approach, avoiding the competition between sources - supplementary sources are
the objective, storage to balance - also very large scale (cheap).

e Competition exists always. Appropriate governance models and operation control
should be able to manage that.

e The use of heat-driven cooling technologies (e.g. absorption chillers) can relieve such
tentions

YTy IEmrYYTTYEY™Y ey T Y
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WEAKNESS j) The CO2 emissions will only decrease if fossil-free electricity is used in the PtH
processes, however, currently, the electricity mix in many countries is still dominated by
fossil fue...

e Sector coupling at the consumers level, via smart hybrid heating solutions (hybrid
heat pump or cogeneration) will allow to make the best of all renewable energy
available, wether it is electricity or renewable gas.

e The deployment of subsurface waterprovides a ThermalBank contingency, an energy

store that compensates for inter seasonal load disparity.

e seasonality is definitely an issue, but using (and storing) heat is part of the solution

e Presumably PtH would only be used at times when there is surplus renewable
electricity? (Which could mean low load factors for PtH)
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WEAKNESS k) DHC infrastructures for efficient sector coupling might not be available or be
in a bad condition
e Sector coupling at the consumers level, via smart hybrid heating solutions (hybrid
heat pump or cogeneration) do not have this drawback, as there are no need for a
dedicated infrastructure.

e Can be solved. Regulation is key.

YTy IEmrYYTTYEY™Y ey T Y
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2.3 OPPORTUNITIES

O a) More research, products, demo projects, trainings etc. I |

O b) Digitalization supports handling of the complexity I {

O c) improved performance of coupling points/controls [ |

0 d) Green financing options [ |

O e) Decarbonization incentives can support sector
integration

O f) Tendency for the reduction of DHC temperatures I {

0 g) Increasing PV and Wind => More flexibility required [ |

O h) Acknowledgment and support by policy makers for
integrated energy systems

Figure 5: Average rating for opportunities

Most participants view digitalization as a great opportunity to handle the increasing complexity.
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Figure 6: Number of comments per opportunity

Below the comments for each opportunity can be found colorized according to the rating. Some
comments have been shortened and similar comments have been summarized.
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OPPORTUNITY a) An increased focus on sector integration in research and industry as well
as an increasing number of trainings and education programs
e the massive uptake of hybrid heating appliances, and the real time management
required to maximise their benefits for the energy system and the customer open a
solvable demand for R&D, for equipement and predictive management.

e Not sure what this means
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OPPORTUNITY b) Digitalization together with a higher penetration of sensors and other data
collectors could open many opportunities in network design and operation
e No specials extra sensors a required in addition to the heating appliances usual ones
and the smart meter ones.

e Needs demonstration

3 HYBRID
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OPPORTUNITY c) More research and development can lead to improved performance of
coupling points, smart controls and integrated planning and implementation processes
e Predictive management of the smart heating building stock and related energy grids
can be optimised thanks to the data collected by smart meters and smarts hybrid
heat pumps, for a more efficient dynamic management.

e This is perhaps more of a development need than an obvious commercial
opportunity

YTy IEmrYYTTYEY™Y ey T Y
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OPPORTUNITY d) Green financing options and many investors favoring investments into
renewable energy projects as well as accepting higher CAPEX and long-term amortization
periods.

e The main investors are going to be the end-users. They will invests if the tariffs and
incentive scheme reflect enough the positive externalities generated for the energy
system by the hybrid heating systems. There is as well a risk management
dimension, the flexibility of hybrid allow for a coverage of energy price volatility,
which is likely to become more frequent (cf. recent events) and give a means to the

customer to alway have accesss to the more affordable energy vector.

I I ) RS, [ [ T dh ) i, [ 1 Badfh
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OPPORTUNITY e) Current and future decarbonization incentives and measures can directly
or indirectly support the sector integration

e The main investors are going to be the end-users. They will invest if the tariffs and
incentive scheme reflect enough the positive externalities generated for the energy
system by the hybrid heating systems.

o Not necessarily. For instance, France relies heavily on nuclear power and leaves wind
energy aside. Decarbonization incentives may not be sufficient.
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OPPORTUNITY f) A general tendency for the transformation of the DHC networks towards
lower temperatures, higher thermal storage capacities as well as decentralized structures
support the integrati...
e  What is the Question???
Using lower temperatures braodens the scope of works which increases costs and
disruption
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OPPORTUNITY g) higher shares of (fluctuating) renewable electricity sources such as wind
and PV lead to more incentives for flexibility services and thus support the sector
integration
o Yes, flexibilitity can generate serveral type of gains :
- better intermittent renewable integration
- better local system resilience (in case of a breakdown of a transmission line or
power source)
- better ressource adequacy (matching demand-supply and infrastructure capacity)
But all type of flexibilities can't generate all these gains. There are two types of
flexbility :
- storage flexiblity : by temporarily storing the energy in a hot water balloon,
batteries, ...
- sector coupling : by transfering the demand to another energy vector
For heating, the design peak demand (exceptionnal cold weather) can last several
days in a row. Most storages are not large enough, and it is very unlikely that they
will be always full enough to meet this criteria. Thus, only sector coupling can
garanty enough flexibility to ensure ressource adequacy services (and reduction of
investments in the grid and peak power production).

e Great diversity of renewables is a good thing

e The systems will never adapt to the real situation. A diversified mix is more
secured.

e Only an opportunity if the system can supply the flexibility.

o Not necessarily. Flexibility is classically achieved through storage. As much as | like
the concept of hybrid networks, | have trouble seeing how stakeholders will prefer
a whole different source, a conversion process and a reworked network instead of
classical storage.

e It'sincreasing the need for waste 'renewable energy' oversizing renewable

electricity production against renewable heat and energy saving.
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OPPORTUNITY h) The European Commission is acknowledging the role of an integrated
energy system and upcoming regulations for energy communities / self-consumption can
support sector integration me...

e Sector coupling with hybrid heating appliances, such as hybrid heat pumps or
cogeneration, is the MVP (Minimum Viable Product) of district heating. Local
circumstances (energy community, opportunity of waste heat) can help expand this
MVP over a larger perimeter.

e  TELESIS supports system integration and merges this with deploying Natural Capital.
This is the future

e Not quite sure how to understand this. The EU systems seems to have finally
discovered the benefits of DHC solutions. At the same time, however, there seems to
be an obsession with buildings that produce their own energy. The point is, that it
shouldn't matter, where the (renewable) energy is produced, and collective solutions
like DHC are often more cost effective than single building solutions.

e Regulation is absolute key - whether from EU, nations or local is irrelevant.
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2.4 THREATS

T a) A possible disruption of existing business models [ |

T b) Overall higher electricity demand I |

T c) Risk of stranded investments in coupling points due to
uncertainties

Figure 7: Average rating for threats

Most participants viewed the disruption of existing business models as the greatest threat.

# of comments

0 2 4 6 8 10 12 14 16 18 20

T a) A possible disruption of existing business models I

T b) Overall higher electricity demand I —

T c) Risk of stranded investments in coupling points
due to uncertainties

Figure 8: Number of comments per threat

Below the comments for each threat can be found colorized according to the rating. Some
comments have been shortened and similar comments have been summarized.
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THREAT a) Silo thinking of many actors and stakeholders and a possible disruptions of
existing business models
e Yes, plus the fact that present energy tariffication hasn't been designed to encourage
end users to participate to a dynamic market, both for the energy supply and the
infrastructure load.
e | don’t see the link between the two points.
Unable to answer.
The threat is the silo thinking, not the disruption.

e Doesn't really seem to be a problem - on the contrary, there seems to be a big
appetite for sector coupling.
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THREAT b) PtH and PtG units can lead to an overall higher electricity demand
e Market regulation and dynamic price will help regulating this factor and valorising the
cogeneration capacities to meet this higher demand.

e If higher demands are a probable outcome - the project should never have
commenced in the first place

e Only if they operate at high load factors?

e | see no additional disadvantag of hybrid networks for this compared to individual
networks

e true, but also renewables are mostly producing electricity; the threat is in the

capacity limit of the electricity infrastructure
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THREAT c) Risk of stranded investments in coupling points due to uncertainties of the
future development of key enabling factors such as
Political situation, regulatory framework and market desi...
e Yes, the main threat is the acceleration of deep renovation which will reduce the
energy volumes required by household, making it harder to get a payback for
invested assets (partially stranded).

e Good, professional development management / Master planning will preclude this
risk.

e taxonomie should help

e Muli-source production and common distribution infrastructures give a robust
(most robust) setup and will allways be able to behave 'one of the best in class'
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2.5 MAJOR REGIONAL DISPARITIES

In this section aspects of the SWOT analysis that show strong disparities among the European
regions are discussed. The four participants from outside Europe (United States, Turkey,
China, India) have been excluded in this part for a greater focus on Europe. The countries
have been classified according to the figure below. For the regions a weighted average was
calculated based on the participants from each country.

B Central
B West

East

South
B North

Figure 9: European regions

Participants per country
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Figure 10: Participants per country
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In this allocation the region northern Europe has 12 participants, western Europe also 12,
southern Europe 11 and eastern Europe 4.

Strength) The option to efficiently manage various levels of temperatures

Per Country Per Region

Rating Rating
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Figure 11: Rating

Names,

The strength, the option to efficiently manage various levels of temperatures has a visible
North-South gradient.

Opportunity) Higher shares of (fluctuating) renewable electricity sources lead to more
incentives for flexibility services and thus support the sector integration

Per Country Per Region
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Figure 12: Rating

The opportunity, that higher shares of (fluctuating) renewable electricity sources lead to more
incentives for flexibility services and thus support sector integration is not seen as important in
western Europe compared to the rest of Europe.

Weakness) Once electricity is transformed into heat, the re-conversion into electricity
(Heat-to-Power, HtP) has a very low round trip efficiency and can only be cost-efficient

at high temperatures
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Figure 13: Rating
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The weakness, that once electricity is transformed into heat, the re-conversion into electricity
has a very low round trip efficiency and can only be cost efficient at high temperatures, is seen

as very important especially in eastern Europe, while it is not such an important factor in

northern Europe.

Weakness) DHC infrastructures for efficient sector coupling might not be available or

be in a bad condition
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Figure 14: Rating
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The weakness, that DHC infrastructure for efficient sector coupling might not be available or
be in bad condition, is viewed much more important in Eastern Europe compared to the rest
of Europe.
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