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The HARP project, Heating Appliances Retrofit Planning, aims at raising consumers’ awareness to the
opportunities that underlay the planned replacement of their old and inefficient heating appliances.
This will be done by supporting the consumer in the identification of the energy (in)efficiency of their
current heating equipment and the saving opportunities that derive from its replacement with a more
energy efficient solution. The mission is to accelerate the European replacement rate for heating
systems, actively contributing to the reduction of energy demand in buildings, in line with the energy

efficiency targets set by the EU.

Now is the time to act and raise consumers’ awareness about the opportunities of a planned
replacement. Taking advantage of the energy label for space and water heating, the labelling concept
to the installed heating stock can be mainstreamed, allowing to use a well-known decision support
tool to communicate and motivate the consumer to replace its heating system with modern high-
efficiency and renewable solutions. HARP accompanies the consumer decision process, providing an
impartial message, based on the energy label and presenting the market solutions that respond to the
consumers’ heating needs, providing a quantified approach for economic and non-economic benefits
and bridging the gap with the market providers and available national incentives. HARP is promoted
by highly knowledgeable partners in the fields of consumer behaviour, energy efficiency, heating
solutions and business models. These partners either work directly with consumers, or indirectly via
networks of professionals who are key multiplying agents, promoting dynamic efficient heating
communities, where all the stakeholders, from the supply to the demand side are committed to an

efficient heating market, supporting the consumer to make smarter choices.

This report summarizes the work developed within Task 2.4 — (Technology analysis beyond the
economics: co-benefits). Task 2.4 aimed at the identification of the various co-benefits, assessing the
set of co-benefits associated to each heating solution/technology and their relevance in the decision-
making process regarding the replacement of existing heating appliances. The results will be
integrated in the decision-making support online tool that will be developed in the scope of the

project.

The report is compiled from the information collected with an EU perspective, focusing on
participating countries. The data was collected through two online surveys, one gathering information
from consumers and another to which of energy experts and professionals within the countries that

are part of the project HARP (France, Germany, Italy, Portugal, Spain) contributed. The assessment
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focused on: degree of relevance of co-benefits, Willingness to Pay (WTP) analysis and a qualitative

evaluation of the relation between the co-benefits and available heating solutions.

The results point out to significant differences between national contexts, both in terms of the degree
of relevance and the willingness to pay for co-benefits. The particularities of each country can be
incorporated in the decision-making support tool in order to detail the information given to distinctive
national contexts. In addition, information regarding qualitative evaluation allowed to relate specific
co-benefits to different heating solutions. This information will be included in the online tool as a
consumer preferences input, narrowing the heating solutions to the consumer preferred co-benefits)
and as a technology information output (informing the consumer about the co-benefits associated to

the different heating technologies).

Household final energy consumption is very significant. Energy demand in the building sector is
responsible for 40% of EU’s energy consumption and 85% of this is used for heating and domestic hot
water [1]. Given the European stock of installed appliances, 126 million space heaters installed, 75%
of which likely performing as a C or lower energy class, there is considerable room for improvement,
and it is objectively recognized that the replacement and retrofit of old equipment should be

promoted.

The most common argument for the promotion of energy efficiency investments, such as the
replacement of heating systems, is mainly related to the potential energy and economic savings
achieved. However, there is a wide range of other known effects, at various scales, that are directly
related to this type of investments. These effects are often termed as “co-benefits”, “ancillary
benefits” or “non-economic benefits” [2] and can be determinant in order to promote the change
needed to successfully address climate change and its effects [3]. In the context of this study, co-
benefits are defined as accompanying potential benefits to the consumer arising from the specific

(technical and physical) characteristics of the heating (production) system.

There are basically two perspectives regarding the co-benefits for energy efficiency improvements,
which are strongly related to the scale of effects influenced by these improvements. While a private
perspective concerns primarily the building users and/or energy consumers and indicates, as possible
co-benefits, improved thermal comfort and air quality, for example, the second perspective is
associated with macro-economic or societal co-benefits. When societal co-benefits are addressed, the
discussion is generally centred in the quantification of direct and indirect benefits for the economy
and the environment, such as effects on climate change, health and productivity. This perspective is

centred in policy formulation and decision-making (e.g. [4]).
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From the private perspective, making the decision to adopt energy efficient technologies is known to
be strongly interdependent with the economic investment needed [5], as well as socio-economic
characteristics, such as age [6] and income [7], and differences in cultural contexts [6]. These factors
are believed to also influence the relevance of co-benefits for the decision-making of such
investments. Moreover, being of subjective nature, co-benefits are more difficult to quantify than
objective indicators, such as savings, but are believed to be key to understand the decision-making
process for energy efficiency improvements in the residential sector [8]. However, the majority of the
approaches designed to inform the consumer are engineering-based and co-benefits are frequently
ignored and rarely measured, quantified, or monetized. Energy efficiency improvements at the
consumer or household level are normally evaluated by a trade-off between savings resulting from
operational energy use and the investment cost of such improvements. In fact, relevant work has been
conducted in order to demonstrate the cost-effectiveness of energy renovation interventions in
buildings, for example [9]. Although this can be considered to be the traditional approach, this kind of
assessment can disregard other potential benefits originating from interventions to improve energy
efficiency and underestimate the real value of such improvements [2]. In addition, several studies
point out that often energy savings are not the main motivation in the decision process. For example,
improving the “indoor climate” is a known decision-making trigger for interventions to promote
energy efficiency, such as replacing a heating appliance or improving the insulation of the house (e.g.
[10]). In this context, identifying and quantifying the relevance of co-benefits regarding energy
efficiency investments can support decision-making of building users and energy consumers, as seen

in other studies addressing different contexts (e.g. [2], [11], [12]).

The work presented in this report was developed under Task 2.4 — Technology analysis beyond the
economics: co-benefits. In the scope of the HARP project, and concerning the replacement of heating
appliances in particular, it aims at identifying the relevance of the distinctive co-benefits for decision-
making of consumers, as well as to distinguish the most relevant added value through the
determination of a co-benefits economic valuation. In addition, the work in Task 2.4 also aims at
determining a qualitative assessment of the co-benefits associated to each heating
solution/technology. The results will be integrated in the online tool, aiming to support the consumer

decision-making process.

The report presents the following organization: section 2 gives an overview on the objectives of the
study, as well as the methods used for data collection, section 3 presents the results of the assessment
regarding degree of relevance, economic valuation and qualitative assessment of co-benefits per
heating technology and section 4 details and compares the most significant country highlights. The

conclusions section reports the most important findings and their potential usefulness for the project.
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The investigation promoted in Task 2.4 - Technology analysis beyond the economics: co-benefits — has
two main objectives: assess the relevance of the co-benefits associated with the replacement of the
heating system and quantify the potential added value provided by the co-benefits through an
economic valuation. In addition, the work aims at providing a qualitative assessment between co-

benefits and specific heating solutions.

In particular, the objectives of Task 2.4 are:

1. to identify the relevance of the distinctive co-benefits in consumers decision-making process

regarding the replacement of heating appliances;

2. to determine an economic valuation of co-benefits based on a contingent valuation method in order

to identify the most relevant added value for the consumers;

3. to determine a matrix concerning a qualitative assessment of the co-benefits associated to each

heating solution/technology.
The work performed consisted of the following methodological steps:

e Literature review regarding the identification of co-benefits;

e Literature review on economic valuation methods;

e Assessment of the co-benefits relevance and economic valuation through the integration of
questions in the consumer survey developed under Task 2.1 — Consumer Behaviour Model
(Survey 1);

e Design and development of a survey regarding the qualitative assessment of the relation
between co-benefits and heating technologies (Survey 2).

e Discussion and harmonization of the results from Survey 2 among HARP non industry technical

partners.

Following the literature review, the co-benefits that are significant for consumers when considering
the replacement of heating appliances were chosen and discussed within the project consortium.
Table 1 presents the typology of the co-benefits considered in this study, as well as a brief description

of each co-benefit.

Questions regarding co-benefits relevance were integrated in the survey that was developed for the
definition of the Consumer Behaviour Model in Task 2.1. (Surveyl), which is shown in Appendix 1. In
this survey, for the assessment of the co-benefits, respondents were asked to fill an ascending 7-point
numerical scale rating, which is interpreted as its relevance in the decision-making process of choosing

a heating solution. Since the questions were integrated into a pre-existing online survey, which had
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consumers as the target group, the numerical scale rating method adopted the same range as the

existing questions, for consistency reasons.

Co-benefits
Thermal comfort

Air quality

Aesthetics

Ease of use /Control by
user

Added value into the
market
Impact on useful area

Independence from
energy prices

(13]

Description
Higher thermal comfort due to more adequate
temperatures and relative humidity.
Improved indoor air quality, meaning reducing harmful gases,
particulates, microbial contaminants (which can cause mould),
or other stressor that induce adverse health conditions
Aesthetic improvement of the building after implementation of
the heating solution
Ease of use and control of the heating solution by the users (e.g.
automatic thermostat controls, easier filter changes, faster hot
water delivery, etc.)
Improvement of the market value of the property after
implementation of the heating solution
Increase or reduction of useful area of the dwelling after
implementation of the heating solution
Reduction of exposure to energy price fluctuations in order to
maintain the desired level of thermal comfort

room

Reduction of
environmental impact

Improved environmental performance regarding energy and
associated carbon emissions (e.g. avoidance of use of fossil fuel
as energy source)

In the same survey, questions regarding the economic valuation of the same co-benefits were also
asked. These questions were designed according to a contingent valuation method (CV) in order to

investigate consumers” Willingness to Pay (WTP) (Figure 1).

WTP is used to measure the total economic and direct value of non-market goods by asking for
respondents’ stated preference to place a monetary value based on a hypothetical scenario [14]. In
this case, the scenario is posed in the following question: “Were you willing to invest an additional

value for an energy efficient heating solution, if it allows obtaining co-benefits?

After a pilot survey, the final Survey 1, available in six languages (Portuguese, French, German, Italian,
Spanish and English) was disseminated online and promoted using the partner’s social media channels
between November 2019 and February 2020. The objective was to obtain a representative sample of
the population in the countries where the survey was disseminated (France, Germany, ltaly, Portugal

and Spain).

10
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Between
100€ and More than
No Up to 100€ 500€ 500€

Achieve a comfortable indoor temperature during the heating season
more easily

Have better air quality

Operate the equipment more easily

Be more independent to energy prices

Have a more aesthetically pleasant equipment

Have more useful living area

Value the dwelling in the real-estate market

Have a reduced environmental impact

In order to calculate the amount of the necessary responses, a random sampling methodology
representative by country was considered, based on the assumption of an infinite population size,
since the exact number of consumers owning an inefficient heating equipment is unknown. The

sample size was therefore calculated based on the following equation?:
__ Z%pxq_1.96%x0.5%0.5_

=" """ o052 =385

where Z is the standard normal distribution for the (1-a/2) level, d is the precision, p is the prevalence,
and g=(1-p).

For a comprehensive explanation of the assumptions regarding sampling methodology and detailed
descriptive statistics, Deliverable 2.1 - Consumer behaviour change model regarding the adoption of
efficient heating systems — should be consulted. The resulting representative survey sample is
composed of 6044 complete responses (Table 2). The sample consists of 73% male respondents and
26% female respondents. Most of the respondents have a bachelor (42%) or a master’s degree (29%).
Although there is a variation in response rate for each country, the results were analysed taking into
account weighted average values for subsamples of age, gender and country. Therefore, all completed

responses were considered.

! Source: Deliverable 2.1 - Consumer behaviour change model regarding the adoption of efficient heating systems
(April 2020) - https://heating-retrofit.eu/wp-content/uploads/2020/05/HARP-D2.1-Consumer-behaviour-change-
model-EEHA-V1.1.pdf

11
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For the qualitative assessment of the relation between co-benefits and heating technologies, a second
survey (Survey 2) was designed. The complete survey is shown in Appendix 2. Because of the specificity

of the information to be collected, it was decided that this survey would have energy specialists and

professionals as the main target group.

Table 2 - Survey 1 - representative sample size per country. Source: adapted from D2.1 - Consumer behaviour change
model regarding the adoption of efficient heating systems (Tiago Oliveira; Catarina Neves; Joana Neves)

Country  Number of

complete
responses
France 411
Germany 179
Italy 387
Portugal 331
Spain 4736
All 6044

Survey 2 was disseminated to the energy professionals present in the National Experts Forum in each
country? and, complementarily, disseminated online through professional networks from each
partner in the project focusing on the same target group, including the technical personnel from the
Portuguese Energy agency (ADENE). This consultation was made in two phases. The first version was
sent in December 2019. Results were analysed and a need for increased detail in the definition of
water heaters technologies was realized. Therefore, a second version of the survey was launched in
February 2020 and closed in May 2020. This step was crucial to collect additional, country specific
information. Concerning the composition of the survey, in addition to the basic characterization of the
respondent, the survey consisted of a matrix in which the respondents had to qualitatively evaluate
the relation between a co-benefit and a heating solution, using a scale from 3 (positive relationship)

to - 3 (negative relationship) (Figure 2).

The sample size of Survey 2 is reduced, mainly because of the specificity of its target audience, and
consists of 91 complete responses. From these, 72% were from Portugal, 13% from Germany, 8% from
Italy and 4% from Spain. France and Belgium respondents represent 2% each of the survey sample.
Figure 3 presents an overview of the survey sample for the energy professionals, per country. Results
also indicate that 53% of respondents were men, 38% were women, and the majority of the

respondents have a significantly high level of education, with 70% having a master’s or higher degree.

2 At the time this report was written, due to constraints related to the COVID 19 outbreak, it was only possible to
complete one National Experts Forum in Portugal.

12
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What co-benefits would you associate to a specific heating solution? Please rate the co-benefits

according their importance

- Plesse only enter numbers. [+5 very positive; +2 positive; +1 slightly positive or -3 very negsative; -2 negative; -1 siightly negative)
L

THERMAL AIR AESTHETICS  EASE  USEFUL ADDED INDEPENDENCE REDUCTION IN
COMFORT  QUALITY OF AREA VALUE ENERGY PRICES ENVIROMENTAL
USE IN IMPACT
MARKET

Gas condensing
boilers

Oil condensing
boilers

Electric heat
pumps

Ground /
Water heat
pumps

Hybrid heat
pumps

Gas heat
pumps

Solar thermal
systems
Biomass boilers

Combined heat
and power
Electric
resistance
boilers

Gas water
heaters

Figure 2 — Matrix used in Survey 2 for data collection for qualitative assessment of co-benefits per heating technology

Survey 2 sample by country

2% 2%

4%

B PORTUGAL

W |TALY

B GERMANY
FRANCE
BELGIUM

SPAIN

Figure 3 — Qualitative assessment survey sample descriminated by country

13

Deliverable 2.4: Technology analysis beyond the economics: co-benefits




AIVIIFHARP

3 CO-BENEFITS ASSESSMENT AND WILLINGNESS TO PAY

This section presents the results of the assessment regarding degree of relevance, economic valuation

and qualitative assessment of co-benefits per heating technology.

3.1 Degree of relevance of the co-benefits
The degree of relevance of the co-benefits was defined according to the answers of the respondents

in a 7-points scale question, where 1 means no relevance at all and 7 means the maximum degree
possible. The degree of relevance (Figure 4) is not related to any specific heating solution and is
intended to collect information regarding consumers’ perceptions and preferences. The results
indicate that there are significant differences in the relevance of different co-benefits, according to

the geographical context.

Degree of relevance of co-benefits

= PORTUGAL === |TALY =====SPAIN FRANCE GERMANY
USEFUL AREA

7
6

ADDED VALUE IN THE

EASE OF USE 5/\ VARKET
2
1
INDEPENDENCE ENERGY
AIR QUALITY 0 ) ORICE
e
THERMAL COMFORT — REDUCTION

ENVIRONMENTAL IMPACT

AESTHETICS

Figure 4 - Degree of relevance per country

The diagram in Figure 4 highlights the significant differences in terms of national contexts in relation
to what is considered relevant in terms of co-benefits. For Portugal, for example, the most relevant

co-benefits were thermal comfort, air quality and reduction of environmental impact. Although these

|l “




JIVHIFHARP

co-benefits were highly valued in several national contexts (such as in Italy or Spain), results from
France indicated that the most relevant co-benefit was the added value in the market. For Spain,
alongside with thermal comfort, there is strong evidence that the independence from energy prices is
highly relevant. According to results from Survey 1, the independence from energy prices was also the

most relevant co-benefit in Germany.

Results from Survey 1 indicated that Italy and Germany presented the lowest value regarding
relevance of ease of use as a co-benefit. However, Italy had the highest responses in terms of thermal
comfort, indicating that respondents attributed a high relevance to this co-benefit. Aesthetics was the
co-benefit that presented the lowest values in terms of relevance consistently for every national
context analysed, with average values ranging from 3 to 5. France presented the highest value and

Germany the lowest, regarding aesthetics.

Responses obtained in Survey 1 in relation to the Willingness to Pay (WTP) for the identified co-
benefits, for all countries, suggest that, for every co-benefit, there is at least 15% of the respondents
that are not willing to pay any amount of money. In addition, there is a significant share of respondents
(34% in average) who is willing to pay only an additional of 100 euros for the co-benefits. In particular,
co-benefits such as air quality, ease of use, independence from energy prices, thermal comfort and
reduction of environmental impact were the most valued in this tier. In the tier corresponding to
willingness to pay between 100 and 500 euros, the most valued co-benefit was independence from
energy prices (30%), closely followed by thermal comfort and air quality. Importantly, as expected,
there are less respondents willing to pay more than 500 euros for co-benefits. The reduction of
environmental impact and independence from energy prices were indicated as the most valued co-
benefits in this tier. In opposition, aesthetics and useful area were the less valued. Consistently, most
respondents (49%) indicated that they were not willing to invest any additional value in these two co-
benefits (aesthetics and useful area) when associated with a heating solution. On the other hand, only
15% of the respondents indicated that they were not willing to invest in the reduction of the

environmental impact (Figure 5).
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Willingness to Pay for Co-Benefits

REDUCTION ENVIRONMENTAL IMPACT
ADDED VALUE IN THE MARKET
USEFUL AREA

AESTHETICS

INDEPENDENCE ENERGY PRICES

EASE OF USE

AIR QUALITY

THERMAL COMFORT

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B | AM NOT WILLING TO INVEST mUPTO 100 m BETWEEN 100 AND 500 MORE THAN 500

Figure 5 - Willingness to Pay for all countries

3.3 Relation between degree of relevance and WTP
Assuming that the relevance of co-benefits for the user/consumer is directly connected with the

willingness to pay for these additional benefits, there is a potential dynamic between these two factors
that is worth analysing. In Figure 6, results from Survey 1 were used for demonstrating the relation
between degree of relevance (X axis) and the Willingness to Pay (Y axis). The size of the circles is
indicative of the amount of responses that corresponded to the relation of these two distinctive

factors.

Generally, results from the survey indicate that, although there is a clear relationship between the
degree of relevance and the willingness to pay for a co-benefit when purchasing a new heating
solution, this relationship varied significantly depending on the co-benefits (see detailed results in
Appendix 3). Results from the relation between Degree of relevance and Willingness to Pay were
mostly concentrated in the co-benefits rated as being the most relevant (values between 5, 6 and 7 in
the X axis) and middle level in terms of value invested (investments lower than 500EUR in the Y axis).
Notably, there was quite a significant number of responses indicating that although some co-benefits
were relevant for some respondents, there is no willingness to pay an additional value for it. Clear
examples of this relationship could be found in the added value in the market, where 406 respondents
indicated a degree of relevance 7 but no willingness to invest an additional value for this co-benefit.
This disparity has been observed in research and is commonly referred in literature as asymmetric
behaviour [15]. It is normally explained by contextual effects such as economic and phycological

factors, as well as for the familiarity of the respondents to the concepts presented in the survey.
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Degree of relevance and WTP

Willing to
invest more
than 500EUR ® 0 &

Willing to invest
between @
100EUR and @

500EUR

Willing to @
invest up to
100EUR
Not willing to
invest
1

©

2 3 6 7
Thermal Comfort O Air quality © Aesthetics
Ease of use Idependence energy prices Useful area

©Added value in the market ©Reduction environmental impact

Figure 6 - Relation between degree of relevance and WTP, for all national contexts

In opposition, there is a significant relationship between the degree of relevance and WTP concerning
the reduction of environmental impact co-benefit. The majority of responses regarding this co-benefit
indicated a high relevance (degree of 7) and a significant willingness to pay. In particular a large set of
responses were on the tier willing to invest up to 100 euros (1206 responses) and between 100 and
500 euros (1198 responses), although there were also some responses indicating the highest
willingness to pay (more than 500 euros (868 responses)). The relations that aggregated a higher

number of responses are summarized in Table 3.

Table 3 - Summary of higher aggregated responses regarding the relation between Degree of Relevance and WTP

CO-BENEFITS
REDUCTION IN

THERMAL AR EASE OF USEFUL ADDED VALUE INDEPENDENCE ENVIROMENTAL

COMFORT QUALITY AESTHETICS USE AREA IN MARKET ENERGY PRICES IMPACT
Relation 7/ <100€ 7/<100€ 7/0€ 4/ <100€ 7/<100€ 7/100 < 500€ 7/ <100€ 7/<100€

< < < < < < <

Relevance/
WTP

The higher aggregation of responses indicates that co-benefits are considered to be of high relevance
(7 in most cases), but respondents are not willing to pay more than 100 euros for the co-benefit when
purchasing a new heating system. Exceptions are observed in aesthetics that, although considered

relevant, the majority of responses indicated that users are not willing to invest in it. Another

Deliverable 2.4: Technology analysis beyond the economics: co-benefits
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exception was observed in added value in the market, where the respondents indicated that they were

willing to invest a value between 100 and 500 euros.

3.4 Qualitative assessment of the co-benefits in relation to specific heating
solutions

Regarding the results of the qualitative assessment collected in Survey 2, from energy experts and
professionals, it was possible to obtain a comprehensive matrix (Table 4). This qualitative assessment
is important in the sense that reflects the knowledge and experience of the experts and professionals
in the energy sector. The matrix highlights and qualitatively assess the relation between heating

solution and distinctive co-benefits that can be associated with that heating solution.

Table 4 - Matrix of the relation between heating solutions and co-benefits

CO-BENEFITS
THERMAL AIR AESTHETICS | EASE | USEFUL ADDED INDEPENDENCE REDUCTION IN
COMFORT | QUALITY OF AREA VALUE IN ENERGY PRICES ENVIROMENTAL
USE MARKET IMPACT
Gas covdensmg 000 X X o) oo X o o
boilers
Oil con.densmg 000 XX X X o X XX (o}
boilers
Electric heat 000 00 000 o) 000 XX 00 0o
pumps
Ground / Water 000 00 o o X XX 0o 00
heat pumps
Hybrid heat 000 00 X o) 000 XX 0o 00
pumps
Gas heat pumps 0 00 X X (o] X 0 [0}
Solar thermal
000 000 000 XX X 000 000 000
systems
Biomass boilers 000 XX X XX 00 XX 0 (o]0
Combined heat 000 00 XX XX o XX 000 000
and power
. Electric . 000 o) 000 o 000 o XXX X
resistance boilers
Gas water 000 X o o) 000 o] X o
heaters
Electric water 000 o 000 X 000 X X X
heaters
Heat pumps 000 00 00 0 o X (o]0] 0o
water heater
Solar thermal
water heaters
(electric 000 000 000 X X X 000 (o]0)
resistance as
backup)
Solar thermal
water heaters 000 000 000 X X 000 000 o
(gas water heater
as backup)
Solar thermal
water heaters 000 000 00 X 000 000 000 000
(heat pump as
backup)

000 - very positive; 00 — positive; O — slightly positive; X — slightly negative; XX — negative; XXX — very negative
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It is worth highlighting for example, that every solution was recognized as very positive in terms of
providing thermal comfort. In opposition, boilers based on fossil fuels energy sources were related to
less positive impact in terms of reduction of environmental impact, in particular oil and gas condensing

boilers.

Significantly, ground and water heat pumps, as well as solar thermal systems, were pointed out as
being very positive regarding thermal comfort, added value in market and independence from energy
prices, as well as reduction of environmental impact. On the other hand, biomass boilers had a
significantly high assessment value for thermal comfort, but it was considered to present a slightly
negative relationship in terms of air quality and are not considered to add value of the property in the

market.

This section presents the most important aspects found after the analysis of the 1%t survey results by

country, with the objective of highlighting the particularities of each national context.

Data collected in Portugal concerns 46% male respondents and 54% female respondents. The larger
share of respondents has more than 40 years old (45%) and the smaller being 25 years or less (23%).
The majority indicated having a degree in higher education (47%). Regarding income, the majority of
the respondents indicated as having 2000 euros or less (59%), 23% responded that their income was

between 2000 and 4000 euros and 19% that their income was 4000 euros or above.

Detailed results from Portugal (Figure 7) point out to the fact that, in general, female respondents
valued co-benefits as being more relevant than male respondents, although the responses were

aligned in terms of importance.

In Portugal, independently of the perspective under analysis, the most relevant co-benefits were
thermal comfort, air quality and reduction of environmental impact. It is also noticeable that
differences in income present only slight distinctions in how co-benefits were considered relevant. For
example, there was a subtle decrease concerning ease of use for respondents with higher level of
income. Respondents which reported the highest level of monthly income considered in the survey
(>4000EUR) also attributed a higher relevance to aesthetics. Lower tier in age (<25) indicated thermal
comfort as being less relevant than other ages tiers. In opposition, the middle tier (between 25 and 40
years old) indicated independence from energy prices and added value in the market as being less
relevant. However, these are subtle differences between these two co-benefits (an average difference

of 0,57 in the 7 point scale range). In terms of the economic valuation, 40% and 44% of the
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respondents from Portugal respectively indicated that they were not willing to invest an additional
value in aesthetics and useful area. At the level of willingness to pay up to 100 euros, the highest
percentage of responses were on air quality (40%) and independence from energy prices (39%).
Respondents also indicated that they were willing to invest an additional value between 100 and 500
in reduction of environmental impact (40%) and thermal comfort (38%), as well as air quality (33%).
When it comes to the highest level of WTP (>500EUR), the highest percentages corresponded to
reduction of environmental impacts (13%), thermal comfort (12%) and added value in the market

(12%).

Degree of relevance by gender (PT) Degree of relevance by income (PT)
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Figure 7 - Country highlights from Portugal
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The majority of the data collected in Spain came from male respondents (76%). The larger share of
respondents has more than 40 years old (93 %). 46% of the respondents indicated having a bachelor’s
degree and 25% a master’s degree. Regarding income, the majority of the respondents indicated as
having 2000 euros or less (48%), 25% responded that their income was between 2000 and 4000 euros

and 26% that their income was 4000 euros or above.

Results concerning responses from Spain (Figure 8) indicated that the most relevant co-benefits at the
country level were reduction of environmental impacts (average value of 6,15), independence from
energy prices (average value of 6,1) and thermal comfort (average value of 6,0). In terms of gender,
male respondents attribute less relevance to co-benefits, in particular to useful area (average
difference of -0,43 ), air quality (average difference of -0,40) and aesthetics (average difference of -
0,26). When income levels were considered, a coincidence in almost every co-benefit for all income
levels was noticeable. However, results concerning ease of use (which is the less relevant co-benefit
in this context) presented differences, with the first level of income (<2000EUR) attributing more
relevance to this co-benefit than the second (average difference of -0,14) and the third (average

difference of -0,43)levels of monthly income.

When age is analysed for this national context, results indicated that ease of use and aesthetics were
considered as having a higher relevance for respondents over 40 years old (average value of 4,89) than
for the respondents under 25 years old (average value of 4,22). Younger respondents (<25) from Spain
indicated independence from energy prices, reduction of environmental impacts, air quality and

thermal comfort. as the most relevant co-benefits.

Degree of relevance by gender (ES) Degree of relevance by income (ES)
MALE FEMALE s 0-2000 EUR e 2000-4000 EUR >4000 EUR
USEFUL AREA USEFUL AREA
7 7
54 ADDED VALUE IN 6 ADDED VALUE IN

EASE OF USE EASE OF USE

THE MARKET THE MARKET

INDEPENDENCE INDEPENDENCE
AIR QUALITY ENERGY PRICE AIR QUALITY ENERGY PRICE
Jf/ REDUCTION REDUCTION
ggm’gﬁ# — ENVIRONMENTAL ES.EWRF% ENVIRONMENTAL
IMPACT IMPACT
AESTHETICS AESTHETICS
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Degree of relevance by age (ES) WTP for co-benefits (ES)
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Figure 8 - Country highlights for Spain

Regarding willingness to pay, Spanish respondents indicated that they were not willing to invest an
additional value in co-benefits providing improved aesthetics (48%) and more useful area (43%). A
willingness to pay up to 100 euros was evidenced for air quality (39%) ease of use (38%), independence
from energy prices (37%) and reduction of environmental impacts (37%). Independence from energy
prices (31%) and reduction of environmental impacts (30%) were also indicated as the most significant
amongst respondents willing to pay between 100 and 500 euros, as well as in highest level of

willingness to pay (>500EUR).
4.3 ITALY

The majority of the data collected in Italy came from male respondents (75%). The larger share of
respondents has more than 40 years old (65 %) with only 3% being 25 years or less. 9% of the
respondents indicated having a bachelor’s degree and 46% a master’s degree. In addition, 9% reported
having a doctorate degree. Regarding income, the majority of the respondents indicated as having
2000 euros or less (46%), 27% responded that their income was between 2000 and 4000 euros and

27% that their income was 4000 euros or above.

In Italy (Figure 9), similarly to Spain, ease of use (average value of 2,5) and aesthetics (average value
of 3,9) were considered to be the less relevant co-benefits. On the other hand, in this national context,
thermal comfort (average value of 6,2) and reduction of environmental impacts (average value of 6,1)
were indicated as the most relevant. As in other national contexts, female respondents give a slightly

higher relevance to co-benefits, with exception to added value in the market.
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Degree of relevance by gender (IT) Degree of relevance by income (IT)
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Figure 9 - Country highlights for Italy

Results regarding the level of income presented interesting differences for this national context.
Respondents within the first level of monthly income (<2000EUR) were the ones indicating thermal
comfort (average value of 6,3) and reduction of environmental impact (average value of 6,1) as the
most relevant co-benefits. In opposition, at this level of income, respondents also indicated that ease
of use (average value of 2,6) and aesthetics (average value of 4,4) were the less relevant. At the level
of income between 2000 and 4000 euros, as well as for the highest level of income (>4000EUR), results
consistently point in the same direction, with small differences regarding the indicated degree of
relevance, in particular regarding aesthetics. Concerning this co-benefit, respondents in the two
highest levels of income reported it as being even less relevant than for the respondents in the first

level of income (<2000 euros per month).
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Respondents with ages under 25 years old in Italy indicated thermal comfort as being the most
relevant co-benefit (average value of 6,8) and ease of use as being the less relevant (average value of
1,5). On the other hand, respondents within 25 and 40 years old reported air quality as the most
relevant (average value of 6,1). Thermal comfort was considered the most relevant co-benefit for

respondents over 40 years old in Italy (average value of 6,2).

In terms of willingness to pay, there was a significant high percentage of responses (55%) indicating
no willingness to invest an additional value in aesthetics, when acquiring a new heating solution in
Italy. Respondents were willing to pay an additional value up to 100 euros primarily for ease of use
(30%) and added value in the market (26%). Responses indicated that thermal comfort is the co-benefit
most people are willing to pay an additional value between 100 and 500 euros (30%) alongside with
independence from energy prices. Most of the respondents willing to invest more than 500 euros
indicated reduction of environmental impacts (36%) and thermal comfort (29%) as the prefered co-

benefits.

57% male respondents and 43% female respondents answered the survey in France. The larger share
of respondents has more than 40 years old (62 %) with only 3% being 25 years or less. 10% of the
respondents indicated as having a secondary education while 35% has a bachelor’s degree. 52% has a
master’s degree and only 3% reported having a doctorate degree. Regarding income, the majority of
the respondents indicated as earning more than 4000 euros (50%), 21% responded that their income

was between 2000 and 4000 euros and 29% that their income under 2000 euros.

In France (Figure 10), reduction of environmental impact was the most relevant co-benefit (average
value of 5,8) and ease of use the less relevant (average value of 4,2). Results indicated that, in terms
of gender, male respondents valued ease of use more than female respondents (a difference of 0,5 in

average).

Interesting results regarding income indicated a coincidence in responses in relation to the levels of
monthly income between 2000 and 4000EUR and more than 4000EUR. However, for respondents with
a level of income inferior to 2000EUR/month, the relevance of co-benefits was consistently lower
(average of 0,9 difference in responses), with the exception of ease of use, which was identified as
more relevant for the lower income level respondents (average of 0,8 difference) than for the

respondents with higher levels of income.

Although, generally, results were consistent for all the age tiers considered in the analysis, younger
respondents indicated the highest value for thermal comfort (average value of 5,9) and the lowest

value for ease of use (average value of 3,58).
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In terms of willingness to pay, responses pointed out to a high percentage of people not willing to

invest in aesthetics (45%) and useful area (44%). In France, most of the respondents indicated that

they were willing to pay an additional value of up to 100 euros for co-benefits. In this context, thermal

comfort (58%), independence from energy prices (57%) and air quality (52%) gathered the majority of

responses. Regarding responses reporting a willingness to pay between 100 and 500 euros, most of

the respondents indicated reduction of environmental impact (30%). The same answer can be

extracted from the results in the upper level of willingness to pay (>500EUR) although there are very

few responses in this national context.
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Figure 10 - Country highlights for France
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The majority of the data collected in Germany came from male respondents (77%). The larger share
of respondents has more than 40 years old (68 %) with only 2% being 25 years or less. The majority of
the respondents in Germany indicated a master’s degree as the highest education level (55%). In
addition, 8% has a PhD. Contrary to other national contexts where there were virtually no answers
indicating that the respondents had only primary education, 13% of the respondents in Germany
responded as having this level of education. Regarding income, the majority of the respondents

indicated as having an income of more than 4000 euros per month (65%), 16% responded that their

income was between 2000 and 4000 euros and 18% that their income was less than 2000 euros.

In Germany (Figure 11), both reduction of environmental impacts and thermal comfort presented an
average value of 5.6 in the degree of relevance, which is the highest value given by the respondents.

In this national context, the less relevant co-benefit was ease of use (average value of 2,4).

The most significant differences in responses regarding degree of relevance by gender were on air
quality and thermal comfort. In both of these co-benefits, male respondents indicated these co-
benefits as being of lower relevance (an average difference of 0,7 and 0,8, respectively), when
compared with the responses from the female respondents. However, male respondents considered
independence from energy prices as being more relevant than female respondents (an average

difference of 0,3 in the degree).
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Degree of relevance by age (DE) WTP for co-benefits (DE)
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Figure 11 - Country highlights for Germany

In terms of income levels, respondents within the lower level of income (<2000EUR) indicated, in
general, a lower level of relevance for every co-benefit. Respondents within the middle level of
monthly income (between 2000 and 4000EUR) indicated air quality (average value of 5,5) and useful
area (average value of 4,8), as well as aesthetics (average value of 3,4) to be the most relevant co-
benefits. For respondents in Germany earning more than 4000EUR/monthly, the most relevant co-
benefits were reduction of environmental impact (average value of 5,8), independence from energy

prices (average value of 5,7) and added value in the market (average value of 4,6).

Responses also varied significantly in terms of the respondents age. For the youngest (<25 years old)
German respondents, the most relevant co-benefits are independence from energy prices (average
value of 6,2) and reduction of environmental impact (average value of 5,7).In opposition, the youngest
respondents from Germany attributed the lowest relevance to aesthetics (average of 1,7).
Respondents in the middle tier regarding age (between 25 and 40 years old), indicated that the most
relevant co-benefits were reduction of environmental impact (average value of 5,8), thermal comfort
(average value of 6,1) and air quality (average value of 5,7). Despite an average difference of 0,4 in

the degree, these are also the co-benefits indicated as most relevant for respondents over 40.

In terms of willingness to pay, responses indicated aesthetics (66%) and useful area (64%) as the co-
benefits with the highest percentage of people not willing to invest any value in Germany. Responses
regarding other levels of WTP are lower when compared with the other national contexts in terms of
percentage. However, 26% of respondents indicated that they were willing to invest an additional
value up to 100 euros in reduction of environmental impact, independence from energy prices and
ease of use. Respondents also indicated they were willing to pay between 100 and 500 euros for

reduction of environmental impact (26%), independence from energy prices (25%) and thermal comfort
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(23%). Reduction of environmental impact was the co-benefit indicated by the higher percentage of

respondents (32%) willing to pay more than 500 euros.

The work in Task 2.4 aimed at identifying the relevance of the distinctive co-benefits for decision-
making of consumers, as well as to determine the Willingness to Pay for the additional benefits that
the replacement of a heating appliance can bring. This can bring a better understanding of what
consumers identify as having the most added value. It also aimed at reporting a qualitative assessment
of the co-benefits associated with each heating solution/technology collected from energy

professionals and experts.

Data collected allowed a better understanding of the difference in relevance of determined co-
benefits in distinctive national contexts, as well as a more detailed analysis of the specificities in each

country.

The co-benefits most commonly indicated as being the most relevant were thermal comfort, air
quality and reduction of environmental impact. However, there are particularities for each context.
Results from France indicated that the most relevant co-benefit is the added value in the market (for
the building). For Spain, results indicated that, alongside with thermal comfort, the independence to
energy prices is a highly relevant potential co-benefit of replacing a heating appliance. The
independence from energy prices is also the most relevant co-benefit in Germany, as indicated by

responses in this study.

Results from this analysis point out in the direction that, although there is a clear relationship between
the degree of relevance and willingness to pay an additional value in the purchase of a heating
solution, this relationship varies significantly depending on the co-benefits. Notably, there is a
significant number of responses indicating that, although some co-benefits were reported as being
relevant, there is no willingness to pay an additional value for them. Clear examples of this relationship
were found concerning added value in the market, for example. In opposition, there is a significant
relationship between the degree of relevance and WTP concerning the reduction of environmental
impact co-benefit. The majority of responses regarding this co-benefit indicated a high relevance, as

well as a significant willingness to invest an additional value for it.

In conclusion, results highlighted the potential importance of relevant economic, social and cultural
differences between the five analysed countries. These differences are to be considered in the online

application to further support consumers decision in the replacement of the heating solution process.
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APPENDIX 1 — Survey 1 (English version)
o, B eoeco 1 @ m 2w

Drivers to change to an Energy Efficient Heating Appliance
This guestionnaire is part of the European HARP (Heating Appliances Retrofit Planning) project which
aims to study changes in consumer behavior regarding the adoption of energy-efficient heating solutions,
addressing both space and water heating appliances.

Energy Efficient Heating Appliances (EEHA) is an appliance that performs with an energy class superior to
C (for example heat pumps).

Your cooperation will greatly contribute to accomplish the goal of this project and help to understand the
factors that influence the replacement of inefficient heating solutions with more efficient ones.

All the data collected is covered by a strict confidentiality and anonymity criterion. You just need less than
10 minutes to fill in the questionnaire. Thank you for your cooperation.

e, I wocco £ @ ' AT
Drivers to change to an Energy Efficient Heating Appliance

* 1. Answer the following questions selecting one option.

e Mo
Do you have & (space or water) heating appliance installad in your home? f
Is your heafing system centralized? 4 o
Do you hawve an individual space heating appliance installed in your home? L Lo
Do you have an individual water heating appliance installed in your hame? . _,»
Do you have an individual combined space and water heating appliance installed in your - —
homea? i ]
s your space heating system centralized for the whole building? :’ s
IS your waber heating system centralized for the whole building? { P

* 2. Are you responsible for the decision of installing or replacing the heating solution in your home?

Ttoes M
: o

o s, O occo 1 @ m P

Drivers to change to an Energy Efficient Heating Appliance
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* 3. I would be more likely to change to an EEHA {(Energy Efficient Heating Appliance) if:

1- 7-
Completely Completely
disagres 2 agres

It s compatible with my home in terms of the building aesthetics ) Y TS

It will not reduce my house's useful fioor area S I O S BV T A U R
R e——
It willimprove the indoor sir quality in my house Doy,
Ll N RS (vl vl (o] e T
Itis offered &t & discountad price or with other promotional incentives D SR N
e | O CD[O[SIC] G
My cumrent heating appliance is demaged S G R A B IR A B
ey [ O O[] 2
it s & good value for the money Ty Ty Ty oy
Rl R I (W7 [0 1V R
I receive a subsidy in finance the replacement P IS I B I T
D T e B (@ et ] ] B
1 8m aware of total monetary savings over ihe EEHA Hetime DGR R ES RS
e
It llows me to be independent from energy price fluctuations IS I T WO T

* 4. Evaluate the following sentences about energy labels.

When 1 buy & heating appliance, | pay attention to the energy |sbel DEEERD RS EOE

o e, O wocco [ @ m WP
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Drivers to change to an Energy Efficient Heating Appliance

* 5. | will not purchase an EEHA (Energy Efficient Heating Appliance) because:

1-

Completaly

dizagree
I befieve that EEHA would cost more then | can afford D
| believe the initial investment in an EEHA is not affordabis :.
I believe that the maintenance costs of an EEHA are not affordable )
| bedieve that the operation of an EEHA is more complicated than my 5
current heating sokstion #
| bedieve that an EEHA nesds the user to perform mainenance wark by ﬂjl
himssatt .

-

| bedieve that the maintenance of an EEHA requires too much work

2
L
(:

®

e, O oo [, @ m BHIN

A b @

o

T =
Cormpletely
4 5 6 agrae
_z: . _ .-'I z:
| =
| -
. r

Drivers to change to an Energy Efficient Heating Appliance

* 6. Evaluate the following sentences about engagement.

1-

Completaly
dizagree

| consider myself concemed about emvironmental problems _jl

| cansider myself a "green consumer” _J

| worry about the effects of heating appliances on the emdronment and -

climate F

| worry about the pollution caused by the use of heating appliances. “I

| pay & lot of attention to enything about EEHA -:I

| keep up with things related 1o EEHA i

Penple wha are impartant to me think that | should adopt EEHA Y

People who influence my behavior think that | should adopt EEHA ) :.

People whose opinians that | value prefer that | adopt EEHA :I

T =
Cormpletely

4 5 6 agrae

B e -
)
o - -
Ty )
— . A
N . .,-'"\ =~
L

_: _f. - -,
N f-"‘l :,.-'--\ .-'--,‘l
At .
| = =
o A -
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* 7. Evaluate the importance of the following sources to search for information about EEHA (Energy
Efficient Heating Appliance).

1-Mo T - Very
Important 2 3 4 5 6 Important
Peapile | know who own an EEHA P e e e 9
Mahile Applications » &S e 9
Mewspapers Ea e -—‘-: T Iz_\ I.z_
Radia _,JI x_,.-'l '\-._.-f. "\_,-" I'a_/ I'a_-' l‘\-\_-"
Television J ) e I, L
Organizations (local associations, energy agencies) | _-__'," _:' _j _,' 'k_ (_, ':_
Installers andior related professionals ' j ) : i i [
EEHA shops » e O
| don't search for information abaut EEHA " A A d

e, B wocco [, @ m BAINP
Drivers to change to an Energy Efficient Heating Appliance

* B. Evaluate the following sentences about changing to an EEHA (Energy Efficient Heating Appliance).

- Cuntlatehr Cnr‘r:ul-etetg,r
disagrea 2 3 4 5 6 agraa

I intend to change to EEHA in the future (A S b
I will fry t change to EEHA in my future o . T k
| &m ready to change o EEHA -:._N_, L— _“} —;\ F ?‘ _.z—f: z_.;\'
| intend to discontinue the use of my curent heating systems 1o EEHA Y i ":u ™ O -
It 1 consd, | would like to switch from my ectesl heating system to an ~— == = — | -
EEHA w L B T ¥
| intend Il:.udigunnﬁnued'm use of my current heating systern rather than - Iz" T --\. £y _--\. --\.
continue s use ; 4 K

I usually track my energy consumption based on my billing . * e &
| &m willing to change my heating appliance(s) o I:-_ A :I . 1 o k
| am planning to buy an EEHA Y r —} —\ _,—jl - —\J

| ' ' ' Deliverable 2.4: Technology analysis beyond the economics: co-benefits
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* 9. Please choose your usage frequency for each of the following:

7-
Every
1- time |
Never 2 3 4 5 6 need
Domestic Hot Water (DHW) System _',;r B e 9§ 6
Space heating system P T O, S I A
Combined heating system (water and space) P 8. © € & ® @

* 10. Evaluate the following sentence about the use of your heating system.

On average, what Is the monthly energy consumption of your household (In monetary units)?

* 11. Evaluate the following sentences about changing to an EEHA (Energy Efficient Heating Appliance).

Yes No
| prefer a cheap inefficient system instead of a more expensive efficient system & =

| am willing to adopt renewable energy sources in my residence
=y ] sucse BN wocco 1, @ m B0UNP
Drivers to change to an Energy Efficient Heating Appliance

* 12. In which country do you live in?

* 13. Please answer the following questions.

Idon’t
Yes No know
Has your house been renovated since its construction? o L ) 2
Do your home space/construction characteristics limit the choice set for a heating system (e.g.
lack of suitable space for certain EEHA)? S "~ s

* 14. Please answer the following questions.

How many children (up to 12 years old) live in your home? { I j g

| ' ' Deliverable 2.4: Technology analysis beyond the economics: co-benefits
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*15. If known, what is the energy class of your house (based on the Energy Performance of Building

Certificate)?
A A B B/ € D E L F - ldont
- - - - LS - — .y
* 16. What type of area do you live in?
“ Rura © - Urban
N
* 17. Are you the owner of your dwelling?
TN Yes T N
* 18. What is the size of your dwelling (in m2)?
o800 [ [50, 100 © [100, 150 % [150, 200 | [200, 250 % [250,300[ [ =300
- Ry L Ly R o L.
m2 ma2 m2 mz2 m2 m2 m2

*19. How old is your dwelling since your last renovation (in years)? If it was not renovated, answer with the
years since its construction.

e @ B (U Be s RO SN [ ) s=30
1 5 10 15] 20 25 an[ )

* 20. What is your dwelling type?

- Apartment Haus
K- L &

* 21. What is the energy source of your main space heating system?

% GEE ¢ Diled- < Becticit | Biomas - Sola ¢ Other|” - |don't have
L ﬂl"Ed R ]l' L g S r M - one

* 22. What is the energy source of your main domestic hot water system is:

“h Gess 0 Oled- 7 Becticit - Blomas < Sola 7 Other * Idon’t have

fired ) ¥ B r ' one

*23. How old are you (in years)?

| ' ' ' Deliverable 2.4: Technology analysis beyond the economics: co-benefits
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* 24, What is your gender?

7 Femal < Male "%, Other
’ e .

* 25. What is your level of education?

_};Prirrmy * Secondar ‘Ba::heiu_;hlngter:'Ph
._

L .. L

¥ r D

* 26. What do you think about the price of heating solutions?

T

| fight 7 e high but “twe Ty no

7 price " eccepiabie " high 7 idea

* 27. What is the monthly income of your household?

e, ™ [s00, <7 [1000, © (1500 “ (2000, <7 [2500, 7 [3000,
s00] " 1000[ " 1500( 2000] T s aooo[ 3500
SO0 TS0 G0, (RO, =00

* 28. Are you willing to invest an extra value for your EEHA if it allows you to:

Batwean More
Upto 100and than
Mo 100€ S00€ SOOE

Achieve & comfortable indoor temperature during the heating season more easily & & @&
Have better indoor air quality . L P .
Lower extemal noiss level - \ -

Operate the EEHA more easily % & & &
Be maore independent to enengy prices N 3 _. B
Have & more aesthetically pleasing EEHA O ® | &
Hawe more useful lving area ., e -
Value the dweling in the real-estate market h / L ad,

Have & reduced ervironmental impact

| ' ' ' Deliverable 2.4: Technology analysis beyond the economics: co-benefits
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28. What is your level of knowledge regarding:

1- 7-
Very Very
limted 2 3 4 5 6 gocd
The subject of this survey (EEHA)? ® 90 06O
NOVA IMS? SR ETe R EO NS
Know more about energy efficient heating and the HARP project at:hitps:/heating-retrofit ew

This project has recelved funding from the European Union’s Horlzon 2020 research and innovation programme
under grant agreement No 847049, The sole responsibility for this content lies with the authors. it does not
necessorlly reflect the opinion of the European Unlon, Neither the EASME nor the European Commission are
responsible for any use that may be made of the infarmation contained therein,

| ' ' | Deliverable 2.4: Technology analysis beyond the economics: co-benefits
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Heating Appliances Retrofit Planning

Energy Efficient Heating Appliances and Co-Benefits

The main objective of this 5-minute survey is to provide insights regarding a gualitative assessment of the co-benefits associated with heating
equipment. As an energy specialist, your informed opinion is valuable and appreciated.

This questionnaire is part of the European HARP (Heating Appliances Retrofit Planning) project which aims to study changes in consumer
behavior regarding the adoption of energy-efficient heating solutions, addressing both space and water heating appliances.

Thank you for your contribution!

The survey is anonymous and data processing will be solely used for HARP purposes. Do you agree to take part in this survey
sent by University of Minho?
Data collected will be used to gather knowledge on co-benefits of heating appliances. *

Yes

APPENDIX 2 - Survey 2
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What co-benefits would you associate with a specific heating solution? Please rate the co-
benefits according to their importance

Flease anly encer numbers. [+3 wery positve; +2 pasitive; +1 slightly positive or -3 very negative; -2 negative; -1 sightly negative)

Eazpofuses Impacten  Addedvalue Reduced
Therrmal Control by useful lhing Lo Lhe Energetic  erniramental
camfart Air guality Naige Apsthetics usur area property autonomy impact

ciut N | AN (N | A | A U | N I
bailers

Cambined

el NN | AN (NN | N | N N | N BN

power

syt IR | AR N | O A | I
pumps

Electric

bailers

Gas

bailers

s N | AN N | O O A | N I
pumps

Grownd /

were | L I ]

purmps

kstonntl IR N N I N 1 N I | N
pumps

O

s | [ [ JLJ0JJ L]

bailers

Solar

ol N | A (N N | N N | N BN

Sysbems

Water

e | L 0 J0 JO T T ]

b ML)
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APPENDIX 3 — Results from the relation between Degree of Relevance

and WTP
Co-Benefit WTP Responses Co-Benefit DR WTP Responses
TC 1 NO 106 AE 1 NO 415
TC 2 NO 58 AE 2 NO 332
TC 3 NO 47 AE 3 NO 300
TC 4 NO 166 AE 4 NO 557
TC 5 NO 158 AE 5 NO 416
TC 6 NO 222 AE 6 NO 313
TC 7 NO 491 AE 7 NO 591
TC 1 <100 25 AE 1 <100 79
TC 2 <100 14 AE 2 <100 93
TC 3 <100 33 AE 3 <100 134
TC 4 <100 163 AE 4 <100 328
TC 5 <100 279 AE 5 <100 331
TC 6 <100 521 AE 6 <100 280
TC 7 <100 1159 AE 7 <100 533
TC 1 | 100 to 500 14 AE 1 | 100 to 500 30
TC 2 | 100 to 500 12 AE 2 | 100 to 500 29
TC 3 | 100to 500 21 AE 3 | 100 to 500 50
TC 4 | 100 to 500 84 AE 4 | 100 to 500 155
TC 5 | 100 to 500 140 AE 5 | 100 to 500 141
TC 6 | 100to 500 429 AE 6 | 100to 500 195
TC 7 | 100 to 500 1039 AE 7 | 100 to 500 361
TC 1 >500 14 AE 1 >500 12
TC 2 >500 3 AE 2 >500 10
TC 3 >500 2 AE 3 >500 12
TC 4 >500 21 AE 4 >500 43
TC 5 >500 61 AE 5 >500 48
TC 6 >500 151 AE 6 >500 45
TC 7 >500 578 AE 7 >500 178
AQ 1 NO 127 EU 1 NO 367
AQ 2 NO 72 EU 2 NO 247
AQ 3 NO 74 EU 3 NO 233
AQ 4 NO 245 EU 4 NO 467
AQ 5 NO 229 EU 5 NO 217
AQ 6 NO 238 EU 6 NO 388
AQ 7 NO 439 EU 7 NO 0
AQ 1 <100 25 EU 1 <100 343
AQ 2 <100 27 EU 2 <100 310
AQ 3 <100 54 EU 3 <100 304
AQ 4 <100 196 EU 4 <100 604
AQ 5 <100 320 EU 5 <100 297
AQ 6 <100 511 EU 6 <100 410
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Co-Benefit Responses Co-Benefit
AQ 7 <100 1163 EU 7 <100 0
AQ 1 | 100 to 500 20 EU 1 | 100 to 500 232
AQ 2 | 100 to 500 11 EU 2 | 100 to 500 216
AQ 3 | 100to 500 16 EU 3 | 100 to 500 186
AQ 4 | 100 to 500 80 EU 4 | 100 to 500 327
AQ 5 | 100 to 500 154 EU 5 | 100 to 500 161
AQ 6 | 100 to 500 357 EU 6 | 100 to 500 195
AQ 7 | 100 to 500 946 EU 7 | 100 to 500 0
AQ 1 >500 10 EU 1 >500 170
AQ 2 >500 6 EU 2 >500 81
AQ 3 >500 9 EU 3 >500 55
AQ 4 >500 32 EU 4 >500 99
AQ 5 >500 48 EU 5 >500 40
AQ 6 >500 108 EU 6 >500 62
AQ 7 >500 494 EU 7 >500 0
IEP 1 NO 88 AVM 1 NO 204
IEP 2 NO 33 AVM 2 NO 163
IEP 3 NO 53 AVM 3 NO 206
IEP 4 NO 132 AVM 4 NO 470
IEP 5 NO 127 AVM 5 NO 320
IEP 6 NO 174 AVM 6 NO 205
IEP 7 NO 331 AVM 7 NO 406
IEP 1 <100 27 AVM 1 <100 23
IEP 2 <100 18 AVM 2 <100 25
IEP 3 <100 48 AVM 3 <100 70
IEP 4 <100 178 AVM 4 <100 248
IEP 5 <100 285 AVM 5 <100 314
IEP 6 <100 537 AVM 6 <100 395
IEP 7 <100 1143 AVM 7 <100 711
IEP 1 | 100 to 500 13 AVM 1 | 100 to 500 10
IEP 2 | 100to 500 13 AVM 2 | 100to 500 13
IEP 3 | 100 to 500 26 AVM 3| 100 to 500 33
IEP 4 | 100 to 500 89 AVM 4 | 100 to 500 123
IEP 5 | 100 to 500 194 AVM 5 | 100 to 500 219
IEP 6 | 100 to 500 446 AVM 6 | 100 to 500 353
IEP 7 | 100 to 500 1027 AVM 7 | 100 to 500 750
IEP 1 >500 16 AVM 1 >500 6
IEP 2 >500 9 AVM 2 >500 8
IEP 3 >500 5 AVM 3 >500 10
IEP 4 >500 47 AVM 4 >500 38
IEP 5 >500 83 AVM 5 >500 74
IEP 6 >500 185 AVM 6 >500 129
IEP 7 >500 684 AVM 7 >500 485
UA 1 NO 203 REI 1 NO 87
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Co-Benefit Responses Co-Benefit
UA 2 NO 135 REI 2 NO 49
UA 3 NO 185 REI 3 NO 52
UA 4 NO 416 REI 4 NO 136
UA 5 NO 398 REI 5 NO 113
UA 6 NO 430 REI 6 NO 136
UA 7 NO 839 REI 7 NO 325
UA 1 <100 41 REI 1 <100 15
UA 2 <100 36 REI 2 <100 9
UA 3 <100 57 REI 3 <100 33
UA 4 <100 203 REI 4 <100 153
UA 5 <100 267 REI 5 <100 278
UA 6 <100 391 REI 6 <100 489
UA 7 <100 723 REI 7 <100 1206
UA 1 | 100 to 500 21 REI 1 | 100 to 500 11
UA 2 | 100 to 500 23 REI 2 | 100 to 500 9
UA 3 | 100to 500 27 REI 3 | 100 to 500 8
UA 4 | 100 to 500 118 REI 4 | 100 to 500 59
UA 5 | 100 to 500 170 REI 5 | 100 to 500 172
UA 6 | 100to 500 281 REI 6 | 100 to 500 421
UA 7 | 100 to 500 537 REI 7 | 100 to 500 1198
UA 1 >500 10 REI 1 >500 7
UA 2 >500 10 REI 2 >500 3
UA 3 >500 21 REI 3 >500 3
UA 4 >500 42 REI 4 >500 12
UA 5 >500 63 REI 5 >500 39
UA 6 >500 73 REI 6 >500 120
UA 7 >500 291 REI 7 >500 868
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