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Introduction

Buildings account for nearly 40% of energy consumption and carbon emissions in the
European Union (EU). Because of their significant impact on energy and climate policy goals,
the EU is aiming to improve the energy efficiency of buildings and bring positive sustainable
outcomes to its citizens.! The European Green Deal is a set of policy initiatives by the
European Commission with the overarching aim of making Europe the first climate-neutral
continent by 2050. Since 75% of the existing building stock in the EU is energy inefficient by
current building standards, building refurbishments will be a crucial element to achieve the
net zero emissions goal by 2050.*

The residential building sector presents their own challenges, considering individual
dwellings have different personal consumption behaviours and multifamily dwellings have
limited individual efficiency opportunities. The various factors that complicate the housing
sector’s decarbonisation translate to the need to accurately model the ambitious energy
and climate policies’ effect on the residential sector. To achieve this, the EU-funded H2020
project, WHY, aims to improve the assessment of energy consumption trends and policies

on households by including causal models in large-scale Energy System Models (ESMs).
Realisation of this key objective is essential, because until now, energy models have lacked
accuracy when simulating the effects of ambitious climate policies on the residential sector.

However, designing and integrating causal models into the ESMs is not a trivial task. It
requires a careful selection process to decide what kind of elements should be included
while modelling the residential sector. It concerns the technical aspects of energy transition
as well as behavioural elements of energy consumers and specific policy interventions,
which will determine energy demand, fuel mix and low-carbon technology uptake in the
medium- and long-time perspectives.

To address this challenge, we organised a participatory online workshop “Improving
Demand-side Modelling to Inform Ambitious Climate Policies in the European Union”. We
invited several stakeholders dealing with the European Union’s climate and energy policies
to investigate what issues, in their opinion, should be considered when modelling the
energy demand and what policy measures are the most important to drive the transition in
the EU buildings sector. Moreover, by engaging external stakeholders, we wanted not only
to learn about current trends and challenges from the practitioners’ perspective, but also
to increase the transparency and outreach of our research. This report presents the key
findings from the workshop, based on the knowledge and expertise of the participating
climate and energy experts, but they do not necessarily reflect the positions of the
organisations, which they represent.

! Energy Performance of Buildings Directive (EPBD), 2019.
2 COM(2020) 662 final on ‘A Renovation Wave for Europe — greening our buildings, creating jobs, improving
lives’ (2020).


https://www.why-h2020.eu/

Stakeholder Engagement Approach and Workshop Agenda

Stakeholder engagement constitutes an essential component of the WHY project. From the
project’s beginning external partners provided input to determine their requirements from
the WHY modelling toolkit. The event organised on the 19" of May served a different purpose
— since the WHY tools will be validated in five different Use Cases, the workshop “Improving
Demand-side Modelling to Inform Ambitious Climate Policies in the European Union” aimed
at determining technical, behavioural and policy components, which should specifically be
included in the EU’s Use Case.

At the initial stage of planning, the event was planned to be a physical meeting. However,
the ongoing COVID-19 pandemic required to organise the meeting in an online format using
Zoom. To provide an insightful discussion and guarantee that each stakeholder will have the
chance to share its opinion, we invited a selected group of European experts representing
various domains related to residential energy demand. All stakeholders agreed to join the
event voluntarily, and we pointed out that their inputs will be used only for the sole purpose
of research and publication of the results will not disclose personal information that would
allow to identify their insights. The list of participants of this workshop, including the WHY
consortium participants, can be found at the end of this report.

You are the European experts active in the energy policy field.

Let us discuss together what elements should be included in the
scenario applied in the WHY's EU Use Case!

Figure 1: Screenshot with some of the workshop’s participants.

The workshop was divided into four main parts: (1) Opening plenary session, (2) Parallel
thematic sessions — round 1, (3) Parallel thematic sessions — round 2 and (4) Closing plenary
session. The topics of the thematic sessions can be found in the table below. Such structure
allowed to give to the stakeholders the opportunity to share their perspectives concerning
the themes of technical energy services and policy interventions. Table 1 displays the
workshop’s agenda.

One week before the workshop, we contacted the experts and shared a document
describing, what objectives are behind each of the thematic session. We also asked them
about their preferences regarding the session that they would like to join as the first one.
Both sessions were designed in a collaborative way by the WHY consortium members. We
structured them in the Miro whiteboards, trying to deliver an easy-to-use tool to work online
and in a collaborative, engaging way. We guided the stakeholders through all prepared Miro
frames, which allowed to collect their insights in a transparent, easy and structured way. Each
performed task in Miro was accompanied by a discussion on selected aspects. The following
pages present the findings of each of the thematic sessions.


https://www.why-h2020.eu/use-cases

Time Agenda item

Opening plenary session

Session 1: Energy transition: Things to consider when modelling
the demand side

9:55- Parallel thematic
11:00 sessions —round 1

Session 2: Policy Interventions: Things to consider when
modelling the effects of political decision on the energy demand

11:00-

11:15 Coffee break

Session 1: Energy transition: Things to consider when modelling

11:15- | Parallel thematic the demand side

12:15 sessions — round 2

Session 2: Policy Interventions: Things to consider when
modelling the effects of political decision on the energy demand

12:15-

12:30 Closing plenary session

Table 1: Workshop Agenda for "Improving Demand-side Modelling to Inform Ambitious Climate Policies in the
European Union".



Session 1: Energy Transition: Things to Consider when Modelling the
Demand Side

The first session of the workshop was dedicated to the technical aspects of the demand
side modelling. The main objective was to discuss with invited energy experts, which
components relevant to household energy consumption should be included and prioritised
in the WHY-toolkit, considering the European Use Case. We grouped these components
into four different discussion themes: in round 1 we focused on elements related to
Building Performance and Mobility, whereas in round 2 we discussed aspects concerning
Flexibility and Smart Appliances.

The proceedings underpinning the exchange on those themes were the same in each round.
First, we introduced the concept of scenarios, divided into: a base, a minimum, a probable,
a plausible and an ideal scenario. Figure 2 illustrates® the main features of the scenarios
mentioned above, which were presented to the stakeholders, and provides their general
description.

These scenarios try to reflect the actual status of the aspects.
They try to be a general description of reality in Europe.

In this case these scenarios include the minimum effort required
to improve the situation towards the decarbonization of the
particular aspect. Mostly led by a change of behaviour rather than
a monetary investment decision.

These scenarios are the most likely description of the reality in
Europe several years from now.

These scenarios are less probable than the previous one, but
could be the incubators of innovation in Europe

Ideal These are the ideal scenarios but highly improbable to happen
due to the massive social innovation needed.

Figure 2: The scenarios applied in Session 1 one of the workshop — “Energy Transition: Things to Consider when
Modelling the Demand Side”.

As the next step, the stakeholders read five different scenarios related to the Building
Performance aspects (a similar task concerned also other main themes), to get acquainted
with the visions of the potential developments in the European demand sector (as shown
in Figure 3). Afterwards, the participants of this session were asked to classify those
scenarios as a base, minimum, probable, plausible, and ideal (as introduced in the previous
step). Each evaluation was supposed to be done in the context of the three next decades
(covering the 2020-2050 period). This is depicted in Figure 4.

® For a better overview on the frames and figures regarding Session 1 created in Miro, please follow this link.


https://miro.com/app/board/o9J_l5murBA=/
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Please read the following scenarios related to the building aspects:

You live in an old house with poor insulation and a heating system based on fossil fuels. It has no energy
generation or storage mechanisms (except for a small thermal storage tank for DHW). The appliances in the
house are not very efficient, and it does not have any energy management system. The electricity tariff of the
dwelling does not contemplate periods, and of course, you do not worry about the moment to put the appliances
on; you plug them in and use them when needed.

At the last residents’ meeting, the neighborhood decided to renovate the building entirely. The facade will be
insulated, the roof will be waterproofed, and all the windows will be replaced with more efficient ones. In
addition, a lift is going to be installed.

54

You are environmental and economic aware. Therefare this awareness has stimulated adopting energy-efficient

= behavier at home. Consequently, the thermostat is set following the actual legislation at all times; the dressing is
2 2 appropriate according to the weather, you have fixed any cracks inside and weather-stripped the windows,
among others. One day you realize that the window dees not fit properly. The carpenter says that you have two
000 alternatives: fixing the window or installing a new window that will allow gaining in efficiency, energy-saving and

sustainability, and having a better thermal sensation throughout the year. Either alternative should maintain the
building's aesthetics and should be applied, if possible, to all the windows in the dwelling.

thermostat is lower/higher than it should be, and you try to optimize energy consumption.
Your property is part of a block of flats. At the last community meeting, several urgent works were discussed. The
first is the need to repair the facade, as water leaks are affecting different neighbors, the second is to change the
oil heating system for a more efficient gas one (although it does not de-carbonize 100%, there will be a reduction
in emissions and probably saving on the bill) and the third one is to undertake works to install a lift.

You live in a new passive house. In addition to having first-class facade, roof and window insulation, an intelligent
geothermal heat pump supplies the dwelling with low heating needs and hot water. An energy management
system controls the heat pump and some other devices; therefore, the system can exchange thermal energy with
the neighbors. You are very environmentally conscious and may sacrifice some comfort to save energy, so the
m Unfortunately, only one of them could be made due to budget constrains.

Figure 3: The qualitative description of the scenarios applied in the task dedicated to the Building Performance
aspects.
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Figure 4: Classification of specific scenarios as a base, minimum, probable, plausible, and ideal in the context
of the Building Performance aspects by 2030, 2040 and 2050.




At first, the realisation of this task brought ambiguous results. Stakeholders were not
unanimous in estimating the character of possible scenarios to be taking place in the
upcoming decades, resulting in different colours of the dots placed in the matrix. The
strongest unanimity considered the fact, that the weakest decarbonisation scenarios would
not be sufficient at the household level in 2040 and 2050. In general, the overall trend
showed that the longer-oriented time perspective, the more agreeable stakeholders were.

In the next task, we asked the participants to write down specific technologies on the sticky
notes, which, in their opinion, will be essential in implementing the aforementioned
scenarios. the abovementioned scenarios. Importantly, under “technologies” we have not
understood only technical solutions, but also those related to social innovation. This task is
visualised in Figure 5.

What technologies do you think are related to each one of the scenarios described above?

oil
boilers(needs
to be still on
market)

© RQ:Cheap
retrofitting.

22

3
%

Heat pump
backup
system.

efficient
gas
boiler

—

Figure 5: A set of technologies anticipated by stakeholders as relevant for the first set of the scenarios.

The last task was linked to the previous one — we asked the stakeholders to indicate, which
of the previously mentioned technologies they would prioritise in the modelling of the
Building Performance aspects. The range of answers varied considering two dimensions:
the degree of detail (low vs. high) and the answer time (fast vs. slow). We assumed that
both dimensions are interrelated — the fast answer time also means a low level of detail,
and vice-versa. In that context, the participants indicated that, e.g., the gas boilers should
not be given a lot of attention in the modelling runs, in contrast to renewable and
renewable-related technologies, such as PV or smart grids. The results of this exercise are
presented in Figure 6.
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Figure 6: Technologies related to Building Performance, classified according to the level of detail and the
answer time.

After completing the last task related to the Building Performance aspects, the stakeholders
undertook similar exercises in relation to the Mobility aspects. First, the participants read
potential future scenarios dealing with mobility and afterwards they indicated, which of
them were referring to a required minimum, which of them were most probable, plausible,

ideal, not applicable or presented the actual situation. The scenarios and their classification
are shown in Figures 7 and 8.

Please read the following scenarios related to the mobility aspects:

The cities are planned in a way that the private vehicle is not needed. All services are at foot distance and a

combination of public or private persenal mobility, robotaxis and electric public transport supply the rest of travel

needs (inter and intra city). Long distance transport is only made using high speed trains and the amount of travel by
. ﬁ plane is reduced.

@ All public transport and private cars are electric. Gas stations are converted into fast charge points and slow charge
- points are spread through everywhere. Apart from that, the behavior of the citizens does not change.
famD

All public transport and private cars are electric but a significantly lower amount of vehicles are needed (mainly in low

_—— density zones). The migration to cities and the bloom of teleworking change the modal split towards public transport

= and public or private personal mobility. Car sharing, renting and similar business models increase their market share

é even far from the big cities. Long distance transport is only made using high speed trains and the amount of travel by
plane is reduced.

Electric robotaxis made private vehicles obsolete in both cities and low density zones but it Is not possible to live
without using them (only traveling by foot or using personal transport means). Cities continue to have high traffic (now
of robotaxis) but now have a far better air quality and slightly better space for pedestrians. Public transport continues
to be used for medium distances (intercity) but the public transport inside the city almost disappears (cannibalized by
robotaxis). Long distance transport is only made using high speed trains and the amount of travel by plane is reduced.

You live in a metropolitan area where almost everyone has at least a combustion car. The car is used extensively even
for travels that could be made on foot or with personal mobhility devices. Public transport is used seldomly and only by
people that do not have a vehicle or to travel to zones where it is difficult to get a park space. The public transport is
ﬁ partly electrified but its bare-bones continue to be dependent on fossil fuels. Traveling by foot or using personal
mobility is commeon in some regions but is far from being the typical means of transport. Large distances are traveled
usually in public transport or by private car more or less evenly. In low density zones the only viable option is to have a

car as the public transport is non-existent and the distances to travel are too large to be covered on any other
transport means.

Figure 7: Scenarios related to the Mobility aspects.
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Figure 8: The classification of the Mobility scenarios based on the stakeholders’ input.

In case of the Mobility aspects, the participants indicated mixed assessments of the
presented scenarios, being, however, in some cases unanimous. For example, stakeholders
were sure that a scenario assuming a broad use of the electro taxis will not be applicable
until the end of this decade. Similarly, they assessed that it would be an ideal solution, if by
2040 the cities are planned in a way that the private vehicles are not needed.

In the following task, the workshop’s participants listed numerous technologies relevant to
presented mobility scenarios. Noticeably, as Figure 9 shows, they mentioned not only
technological developments needed for the transformation of the mobility system, such as
reliable artificial intelligence or batteries, but they have also emphasised the importance of
the behavioural change and the emergence of new business models.

What technologies do you think are related to each one of the scenarios described before?
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Against this backdrop, stakeholders claimed that most of those aspects should be
characterised by moderate levels of detail and answering time. A visible deviation from this
outcome concerned e-waste recycling facilities (low level of detail/ fast answer time) and
reliable artificial intelligence (rather/ high level of details/ slow answer time). There was no
clear agreement regarding the behavioural change. Figure 10 presents these results.
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Figure 10: Technologies related to Mobility, classified according to the level of detail and the answer time.

This task finished round 1 of the parallel thematic sessions and after coffee break and re-
shuffling of the stakeholders’ groups, further energy demand aspects were discussed. At
the beginning stakeholders read five scenarios related to Flexibility aspects, as shown in
Figure 11.

You live in a horne that has poor insulation and fossil fuel-based heating. It does not have mechanisms for
generating or storing energy (except for a small thermal storage tank). The household appliances are not very
efficient and they do not have an energy management system. Your electricity rate does not contemplate time
periods, and of course, you do not worry about when you put the appliances; simply, when you need them, you
plug them in and use them.

are defined (possibility each hour of the day have a different price). Since the difference between the cheap and
expensive hours could be substantial, you decide to use an APP that informs you of the prices each day and you
change your behaviour as much as you can. This includes the installation of several smart plugs to control some
loads and changing the thermostat and other controls to adapt te the hours when the price signal is low.

u A new tariff scheme has been approved that is partly indexed to the energy market so several time of use tariffs
—

Some problems have been detected in the house's roof and the neighbors decide to carry out a comprehensive
work. As the building is already well insulated and a large part of the roof needs to be changed, they will take the
1 | | I opportunity te install an electricity generation system integrated into the facade and constitute an energy
| I community.

The neighbors decide to carry out a comprehensive refurbishment of the building including an improvement of
the insulation, the deployment of an electricity generation system integrated into the facade and the constitution
4 of an energy community. Moreover, given the actual price of the storage and its durability, they also include the
o installation of a community battery and an energy management system to increase the long term return an
investment.

You live in a passive house built in early 2000. The few heating needs are generated by an intelligent heat pump
that uses low-temperature district heating as a source of energy. The heat pump also feeds the DHW. You have
solar panels integrated into the building and a battery system that allows you to store excess daily energy to
consume at night. The generation system is slightly oversized, and in summer, you have a surplus of energy
generated that is used at the community electrolyzer that generates and stores H2 that is later used in a
community fuel cell CHP system. This CHP system only works in winter and is responsible for powering the
district heating and helping the electricity generation during the low irradiation days. The system is controlled by
energy management systems that control not only the heat pump but alse some other devices (including the
battery, electrolyzer and the chargers of EVs) so that you can participate in markets for flexibility and energy
exchange with neighbors. Of course, the appliances are all efficient and smart, and your rate is indexed. Your
environmental awareness is maximum and you sacrifice a little of your comfort in order to save energy, for this
reason, you have the thermostat lower / higher than it should and you try not te use the appliances in the critical
hours as alerted by the management system of Energy.

Figure 11: Scenarios related to the Flexibility aspects.
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Subsequently, they classified these scenarios as minimum required, most probable,
plausible, ideal, not applicable or presenting the actual situation. The experts participating
in the workshop were rather consistent in their answers — they categorised the Flexibility
scenarios considering the time perspective by using mostly the same colour coding. More
detailed results of this exercise are presented in Figure 12.
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Figure 12: The classification of the Flexibility scenarios based on the stakeholders’ input.

Within the following task, stakeholders did not have problems with indicating numerous
technologies related to Flexibility. Interestingly, they did not mention about any of
technologies related to the first scenario. It resulted from the fact that this scenario did not
present any progressive decarbonisation measures and, therefore, the stakeholders
recognised this scenario mostly as not applicable in the future and, hence, as a reality that
will not require any technologies. Other results are depicted by Figure 13.

thermostats
+PV

storage
technologies
+
electrolyzer

—_—

Figure 13: Technologies related to the Flexibility aspects as indicated by the stakeholders.
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Finally, the stakeholders classified the previous technologies according to their preferences
regarding the level of modelling detail and time for receiving the modelling result.
According to their input, the most desirable in terms of high detail degree are the results of
the Virtual Power Plant’s (VPP) modelling. On the opposite side of this axis the workshop’s
participants placed smart meters. Full results of this exercise are visualised in Figure 14.

In your opinion, how would you prioritise the modelling of previous techr s, considering their level of detail and time needed to g

storage
tecnnologes

Heat
HE =

'H
lﬁ%

Low degree of detail materials. High degree of detail
smart Heat )
; s Tariffs batteries
. i
.
. >
Fast answer time Slow answer time

Figure 14: Technologies related to Flexibility, classified according to the level of detail and the answer time.

The last group of aspects discussed with the stakeholders concerned Smart Appliances.
Similarly like in previous themes, the participants first read the descriptions of the possible
future scenarios and afterwards, they categorised them as minimum required, most
probable, plausible, ideal, not applicable or presenting the actual situation. This is
illustrated in Figures 15 and 16.

Please read the following scenarios related to the smart appliances aspects:

You ask yourself if you are making efforts to minimize the impact of your energy. You start looking for information.
q’ Furthermore, you ask friends who are more or less experts and conclude that you should rethink your daily

practices before investing in new equipment. Some of the actions you are considering are: reduce the temperature
of the radiators while maintaining comfort, always cook with the pots covered so that heat does not escape, anly use
the longest washing machine program or the one with higher temperature for linen and the shortest for everyday
clothing, always fill the dishwasher to the maximum before running it, completely turn off the devices when not in
use avoiding the standby, ete.

(; |GZ|-|-| The washing machine breaks down again. In the interest of contributing te climate neutrality goals, you decide to

find the nearest laundry and drying service to use regularly instead of buying a new washing machine. Luckily, there

olo are coin-operated laundry machines within twe blacks of your house. In addition, the service has a layalty system,
34— E and you ean buy more economical cleaning and drying vouchers

still working but are starting to break down more and more frequently. This situation worries you about the cost-
benefit between keeping the equipment and extending its useful life or upgrading to more efficient options (at least
the most energy-consuming appliances such as refrigerator, TV, lighting, the oven or the ceramic haby). If your
appliances were evaluated according to the new European labeling your equipment would be labelled between F
and G. Itis impaortant to note that your environmental values are in line with the European de-carbanization
challenges however, you are not very clear on how to contribute to it.

@ You have been living in the same house since you moved for work 10 years ago. The appliances in your home are
s

The ceramic hob breaks down again. This time, you decide to buy a new one according to your energy efficiency
objectives. In other words, you decide to buy an induction cooktop with the best cost-benefit compromise at
environmental and economic level.

One of the electrical tools you use occasionally (e.g. a drill) breaks down again. In order to contribute to the climate

neutrality objectives, you decide not to buy a new piece of equipment for individual use but to propose the purchase
for shared use. To do this, you agree with a neighbor or the entire community of your building (ten families) to share
these work tools or household appliances for everyday use. In addition, it is in your favor to convince your
neighbor(s) that all these machines must be repairable. Furthermore, the suppliers or repair services must have

spare parts for 10 years after their acquisition. Therefore, the return on investment is assured even for a high-end
and high-efficiency appliance as it should last for several years.

Figure 15: Scenarios related to the Smart Appliances aspects.

13
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Figure 16: The classification of the Smart Appliances scenarios based on the stakeholders’ input.

Again, stakeholders were quite consistent in their assessments — in most of the scenarios
they agreed on their character in the context of the decades to come. The most visible
discrepancy of the answers occurred in case of a scenario foreseeing a communal use of

some of the appliances.

In the next exercise, the invited experts indicated few technologies related to the Smart
Appliances scenarios, but clearly less as in case of previous scenarios. Additionally, all of
those technologies were assessed as requiring rather a low level of detail (but delivered
fast) while modelling. This is depicted in Figure 17.
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Figure 17: Technologies related to Smart Appliances, classified according to the level of detail and the answer
time.
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Session 2: Policy Interventions: Things to Consider when Modelling the
Effects of Political Decision on Energy Demand

Session 2 centred around energy and climate policy interventions to consider when
modelling energy demand in buildings. Since the 2030 and 2050 climate targets for the EU
are ambitious, it is imperative to better understand how specific policy instruments will
drive this transition. As the current policies are not sufficient enough to meet the climate
neutrality goal by 2050, it is clear that stronger policy instruments will be required. The
objective of the session was to analyse and prioritise the most important policy
interventions to drive the transformation of the EU building sector, which will be assessed
guantitatively in the WHY toolkit. We structured this session to allow for a discussion
concerning different types of those policy interventions, such as regulatory, economic and
informative measures®. Nevertheless, we did not explicitly share this information with the
stakeholders, in order not to suggest them the answers that we would expect. Instead, at
the beginning of the session, we presented the general aspects of the EU building sector
transformation, which should be tackled during the discussion, as can be seen in Figure 18.

“Fit for 55”
package

Social issues Post-Covid
(e.g., energy recovery
poverty) packages

Decarbonisation

of the building
Energy sector in the EU
efficiency
first
principle

Sectoral
integration &
digitalisation

Zero-energy Market-

+ Zero- based &
carbon Regulatory
buildings instruments

Figure 18: Aspects related to Policy Interventions aiming at decarbonising the EU building sector.

Session 2 was also divided into two separate breakout rounds. The first round focused on
the themes of Building Performance and Electrification, whereas the second round
concentrated on Flexibility & Smart Appliances and Socio-Economic Issues (Figure 19)°.

‘K. Rogge, K. Reichardt (2016) “Policy mixes for sustainability transitions: An extended concept and framework
for analysis”, Research Policy, 45(8).

®> To have a better overlook on the frames and figures regarding Session 2 created in Miro, please follow this
link.

15
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Figure 19: First Round Themes discussed.

Based on the ongoing WHY project’s research review, we identified key actions and
measures, serving to decarbonise the European residential sector. For Building
Performance, these were: Net Zero Energy Buildings (NZEBs) and Renovations. For
Electrification, we chose phasing out combustion appliances and installing heat pumps.

Starting with the Building Performance theme, the stakeholders provided additional actions
and measures that should be implemented in order to improve the state of building
performance (see: Figure 20).

Figure 20: Further Actions/Measures for better Building Performance.

Next to Energy Plus building standards, relevant for the NZEBs, measures complementing
Renovations included: Building Renovation Passports, increasing the deepness of
renovation, targeting renovations of buildings with high levels of energy poverty,
mandatory standards and training schemes for renovation professionals. In addition, the
stakeholders addressed the industry knowledge gap, financing schemes, consumer
awareness and one-stop-shops, and the split incentives between tenants and owners.

16
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Utilising the listed measures, the stakeholders then discussed and determined what kind of
interventions they would expect in order to foster the implementation of such measures.
Figure 21 illustrates the results of this exercise. The interventions that the stakeholders
discussed included economic, regulatory and information-based instruments. For example,
regarding NZEBs, stakeholders indicated interventions like subsidies or other financial
incentives being used to bring the cost of low-to-no carbon technology to an affordable
level; technnical support and informational instruments regarding whole life carbon and
circular design; and creating stronger building standards. Since Renovations were also a
popular topic, the interventions also included: carbon pricing, tax breaks, income-based
subsidies, loan repayment included on energy bills, informational resources for consumers
to derisk renovation loans, renovation requirements by member states, and Energy
Performance Certificates (EPCs).

Palicy Interventions - Building Performance
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Figure 21: Interventions to Foster Building Performance Implementation.

Building on these insights, the final step involved discussing and prioritising the above policy
interventions, considering both their effectiveness and their implementation barriers,
related e.g. to social acceptance, political issues, technology availability and potential ramp-
up, governance, policy and institutional barriers. The stakeholders collectively rated many
of the interventions as equally effective (in terms of reducing carbon emissions and energy
demand), though the implementation barriers were more varied across interventions. Of
the economic interventions, making renovation loans convenient through an on-bill
repayment scheme was viewed as highly effective and had less implementation barriers
compared to a more complicated and less socially acceptable carbon pricing scheme for
buildings. Stakeholders also disagreed with the level of implementation barriers that tax
breaks entail, especially since tax breaks were also viewed as less effective than many other
interventions. In addition to economic-based instruments, the experts also mentioned that
information resources will also play a complementary role, as information campaigns are
very effective, but due to the implementation barriers, they need to be paired with other
options.
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Prioritising Building Policies
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Figure 22: Prioritising Interventions for Building Performance.

The participants also discussed interventions related to electrification. Figure 23 shows the
various measures considered to improve electrification of the EU buildings sector. Again,
the stakeholders mentioned economic, regulatory and information-based measures, such
as dynamic electricity tariffs, energy market regulation, and informational campaigns that
educate citizens on the health, economic and climate benefits of removing combustion
appliances, respectively. Generally, the economic interventions that the stakeholders
mentioned were subsidies to enable the reduction of electricity prices to address the tax
imbalanced between electricity and fossil fuels in several EU counties and give people in
energy poverty a positive opportunity to participate in the energy transition. The regulatory
interventions focus on prohibition of combustion appliances and encouraging standards
and market design. The information interventions concentrated on public information
campaigns and encouraging training and communication regarding new technology, like
heat pumps, and new flexibility market solutions, like demand response.

Electrification Measures
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Figure 23: Policy Measures and Instruments for Electrification of Building Sector.
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When the stakeholders discussed the prioritisation matrix regarding electrification, there
were more effective policy interventions and less implementation barriers than the Building
Performance matrix. The economic options like tighter eco-design standards and the
generic financial support (though there was some disagreement among stakeholders) and
more specifically, dynamic electricity price tariffs were considered quite effective, while
having relatively low implementation barriers. In contrast, the regulatory phaseout of
combustion appliances and the general call to make electricity very cheap were considered
less effective, while encountering many implementation barriers. See Figure 24 to further
investigate the prioritisation matrix.

Prioritising Bulilding Policies
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Figure 24: Prioritising Interventions for Electrification.

After the coffee break, the next group of stakeholders joined to discuss the themes of
“Flexibility and Smart Appliances” and “Socio-economic issues”. Stakeholders discussed
many options, and while there were economic interventions like time-variable pricing,
transparent tariffs, most of the interventions revolved around technology, regulatory
policy, and information. Figures 25 and 26 include the measures and interventions, varying
from decentralised, local planning to energy communities, new business models,
information campaigns, standards for appliances, behavioural considerations and smart
grid integration.

Flexibility Measurements
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Figure 25: Policy
Measures for
Flexibility and

Smart Appliances.
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Policy Interventions - Flexibility
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Figure 26: Interventions to foster Flexibility and Smart Appliances.

The prioritisation of Flexibility and Smart Appliances showed the importance of regulatory
and information-based interventions. Information campaigns and consumer education
were considered as effective interventions that had fewer implementation barriers than
energy decentralisation to local authorities or public infrastructure investment. It is worth
noting that there was a clarification regarding how to define “information campaigns” in
order to properly prioritise them within the matrix. Another notable response combined
information measures with subsidies and stricter regulations to create an intervention
policy package (combining economic, regulatory, infrastructure and information
interventions). While we ran out of time to discuss the feasibility of this combination, it is
worthwhile to consider this in further development.

EFFECTIVENESS

IMPLEMENTATION BARRIERS

Figure 27: Prioritising Interventions for Flexibility and Smart Appliances.

The final policy theme discussed during the workshop concerned socio-economic issues
relating to building decarbonisation. The policy interventions that were discussed almost
naturally were grouped into two sections: energy poverty and just transition. Economic
interventions included subsidy support for low-income families, progressive tariffs, and
supporting business models that are low-carbon alternatives. Many responses emphasised
the importance of targeting the most vulnerable populations to both tackle energy poverty
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and to achieve a just energy transition, in line with the EU Green Deal goals. The
stakeholders also mentioned different coalition-building techniques, like participatory
projects, empower citizens into energy communities, public-private partnerships with
firms, and developing job retraining to raise awareness. Finally, the landlord-tenant
dilemma was brought up, as it has implications on both energy poverty and just transition
in many EU member states where there is a high concentration of renters. Figure 28 shows
the breadth of discussion.

Socio-economic Measurements

Figure 28: Policy Interventions to address Socio-economic Issues in Building Decarbonisation.

Due to the robust and lively discussion, we ran out of time to dive deep into the
prioritisation of socio-economic issues, but the interventions that were added to the matrix
included job training and skill development, industry policy revision, and financial support
for low-income families. For future consideration, it would be extremely insightful to follow
up with both sessions of stakeholders and reanalyse this aspect.

The core surprise from the collective policy intervention session was the considerable
amount of consumer education and information-based interventions that the stakeholders
proposed and prioritised highly. While these interventions were not always considered low-
barrier, they were typically considered highly effective, as they empower more citizens to
have buy-in to the energy transition, demonstrating the need for ESMs to improve the

representation of these aspects.
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Figure 29: Prioritising Interventions

IMPLEMENTATION BARR for Socio-economic Issues.
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Conclusions

The discussions at the workshop and the tasks completed by the invited stakeholders
provided meaningful insights needed for the future developments of the WHY project and
in particular for the definition and development of the European Use Case. The workshop’s
design proved to be highly efficient in engaging the climate and energy experts and policy
makers and gaining an improved understanding and prioritisation of the technical and
political aspects that should be considered in the modelling of energy demand in the
buildings sector. The collected information allows us to draw the following conclusions.

First, there are numerous technical and political components to be included in the energy
demand modelling, and prioritising this complexity is not always straightforward. While
stakeholders shared their viewpoints on some of these aspects, a more rigorous approach
should be applied to provide a clearer guidance toward which aspects should be given a
high priority in applied energy system modelling.

Second, although the main themes guiding the exercises in both sessions were slightly
different, all elements mentioned by stakeholders in those sessions are intertwined with
each other. Thus, for the next steps in the project, it will be of a crucial importance to
consider those interrelations.

Building off the previous points, the plethora and diversity of collected insights give the
WHY project an opportunity to think about alternative elements that could be included in
the energy demand modelling and about the most interesting and policy relevant policy
interventions to be analysed. On the one hand, it encourages the WHY project to conduct
follow up research to identify components that were not mentioned by the stakeholders
during this workshop. On the other hand, especially in the context of policy interventions,
it inspires the WHY project to develop new instruments or actions that could better advise
policymakers and further advance the decarbonisation efforts in the residential sector.

Overall evaluation of this event shared by stakeholders was very positive, especially in
terms of time efficiency, clear presentation of the workshop’s objective and placing it in the
context of the whole project. There were some elements, which could be further improved,
like e.g., reducing the amount of the text to be read by the participants, as the tasks related
to scenarios’ description in Session 1 required. Nevertheless, the workshop turned out to
be an appropriate forum to exchange information and ideas between the researchers and
practitioners as well as an effective channel enabling networking and integration of the
European climate and energy community.
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