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EXECUTIVE SUMMARY

The main objective of this report is to identify endserfdecision making factorsvhen making
choices aboutheating and coling (H&C) systemim five of the participating European countries
covered by the FRONT project. These countries are: the Netherlands, Poland, Portugal, Spain and the
United Kingdom

The surveysconductedin three different sub-sectors: residential, nofresidential and industal,
allow us to identify key purchasing criteria (KP@gross the whole sectorThese surveys have
addressed the heating and cooling secémwhole, not only renewable energy solutions (RES)

A nationd surveywas carried out in each country (nationakports are availableunder the
coordination ofthe respective energy agencihe number of interviews conducted at European level
was: 4,195 in the residential sector, 896 in the siersidential sector and 585 in the industrial sector.

According to the esults of surveys, the main energy source employed in all sectors is natural gas
followed by electricity. There is also a considerable variability in the induséctor.

Ly 3SYySNrfts GKS YFIAY AYTF2NXIGA2Y & teadblOSmorke 8  LIN.
relevant in the norresidential and industrial sectors than in the residential sectdrere there are
other important information sources such as the Internet or relatives.

Regarding key purchasing criteria, total economic savings is tret mportant criterion for the
residential sector while for the neresidential sector it is reliability, followed by total economic
savings. The industrial sector presents the same pattern as theestential sector.

The ron-residential sector presenthe greatest level of RES technology awareness followed by the
industrial sectoy makingthe residential sector the least aware. Overall, the most supported RHC
technology is solar thermal energy, particularly in the residential sector. The perceptiBHGf
technologies is very similar in all sectors. It is considered to require high investment costs and to
deliver high economic savings.

The main rejection reason for RES technologies in the residential sector is the high investment
required, followed by suctural changes involved and the need of approval by neighbours or
superiors. In the nomesidential sector, the latter has less weight than the two former. The main
rejection factor in the industrial sector is, by far, the high investment required.

The industrial sector is most willing to pay for RHC, compared to residential andesafential
sectors.

3 | D(4.1) NATIONAL REPORT - EUROPE



MFROnT

™ FAIR RHC OPTIONS AND TRADE PROJECT: FRONT

1. OBJECTIVE

Theobjectiveof this report is to identify endiser€decision making factors for heating and tiag
(H&C) systems ithe five participatng European countriesovered bythe FRONT project. These
countries arethe NetherlandsPoland,Portugal,Spainandthe United KingdomThis will be the first
step in building a model of the decision making proced®n decidiig on installinga heating ad
cooling systemlt will alsoenabletools that can facilitate stakeholders at European and national level
to provide better and transparent information to consumers.

The surveysconductedin three different setors: residential, nofresidential and idustry, allow us
to identify key purchasing criteria (KP&ross the whole sectofheyalsoprovide informationabout
a2 Aff Ay 3y Bcuding @®irondierdiad and social parameters. Ssurveys have @dressed
the heating and cooling sectass whoé, not only renewable energy solutio(RES)

2. SURVEYS IN THE PARTICIPATING CO UNTRIES

Toachievetheseobjectives a nationd survey has been carried out in each country (national reports
are availablelynder the coordination othe respective energy ageync

Questionnaires for each analysed sector (residential -maidential and industrial) werdeveloped
by all the partners in order tasea homogenous tooand get comparable results.

The execution timéor this activity, excluding subcontracting launatripd, wasaround 2 months

Thenumber of interviews conducted at European level wd495in the residential sector, 896 in
the non-residential sector and 585 the industrial sector.

Thenumber of querieslassified by countrand by sectoris shown inthe following table. It is also
includesthe related representativenessf each group.

D(4.1) NATIONAL REPORT - EUROPE | 4



PROJECT: FRONT

ML(‘L@LFROnT

|A FAIR RHC OPTIONS AND TRADE

NUMBER OF

COUNTRY OQUERIES

NETHERLANDSL)
POLANIDPL)
PORTUGAPT)
SPAINES)
UNITED KINGDOMK)
NETHERLANDML)
POLANDPL)
PORTUGAPT)
SPAINES)
UNITED KINGDOMK)

NETHERLANDS (NL 35
POLAND (PL) 100
PORTUGAL (PT) 100
SPAIN (ES) 250
UNITED KINGDOM (U 100

RESIDENTIAL

INDUSTRY

CONFIDENCE LEV SAMPLE ERROR

25.29%
7.97%
6.16%
5.62%
7.25%
95% 16.55%
95% 9.78%
95% 9.78%
95% 5.62%
95% 9.78%

5| D(4.1) NATIONAL REPORT - EUROPE
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3. SURVEY ON RESIDENTIAL SECTOR

Thesurvey execution flow diagrans shown in Figusel and 2.Question Q5was not askedn all
countries.

Owner?
END OF
Ye o —_—]
QUESTIONNAIRE
Age
Gender

Educaction level
Location (Postcode) — Climatic Zone

Type of building
Number of bedrooms

Level of occupation

Household income

cpepcyepeepclege

Figure 1Characteri sation of the sample . Residential sector.

Satisfied m

Main Heating System - Level of satisfaction “— Why? —>
Unsatisfied m
Satisfied m

Main DHW System - Level of satisfaction — Why? —>
Unsatisfied m
Satisfied m

Main Cooling System— Level of satisfaction — Why? —>
Unsatisfied m

Influence in decision making ﬁ

Information resources

Factors determining to choose a H/C techn.

1y

Knowledge RES HC techn.

es

Known technologies Q7a

$

o
Why don’t you consider

Perception of RES attributes

the use of RES?
Which RES tech. None m END OF
would you install? QUESTIONNAIRE
No

Willingness to pay

How much?

Figure 2Flow diagram to follow in questionnai res. R esidential sector.
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3.1 MAIN FEATURES OF THE SAMPLE

In the five participating countries4,195 interviews wereconductedfor the residential sector. The
main features of the sampleinterviewedare shownin Figure3. This sample is balanced compad
with the relative figuresof the participatingcountries (in terms of age, gender, level of education,

etc.). Additionally, the sample is balanced in each MemBate as isdescribedin each national
report.

GENDER RANGE OF AGE LEVEL OF EDUCATION  LOCATION

= 18-40 m41-59 . . m City Centre  m Urb Area
= Male = Female mPrim. mSec. mUniv. mInd .
= +60 = Ind m Countryside
TYPE OF BUILDING NUMBEROF ROOMS OCCUPATION INCOME

B Multi-family m Terraced

mless12h m12-16h = BelowAv. m Above Av.

m Detached u Others mless2 ®3 ®Mored u More 17h = Ind

Note ¢ Ind: Indeterminae

Figure 3sample characterisation in the participating  European countries.
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3.2 CURRENT HEATI NG AND COOLING SYSTE MS

The main heating systems used in the f

B Natural gas . i . .
participating countries are natural gas boile

B Electricity

= None (38%) and electridevices(13%). Natural ga
= DH Non-RES is the main fuel in the Netirlands, Spain an
=0l the United Kingdom Hectricity ismainlyused
= Coal in warm countries (Portugal and Spain). Nc
B Aero HP RES district heating is theaain option for
H Biomass heating in Poland andt represents 11% o
® Others total answers.Coal (6%) isnainly used in
W Fireplace Poland in individual boilers and distric
HLPG

heating systemsThe contrilution of the rest
of sources isnegligible There are some

Solar Thermal

Hydro HP . ] ) .
D: :;S biomass installabns and fireplaces (3% ar

0, H . .
T 2%, respectivelyPortugal is the country witt

most installationg, but the devedpment of
other renewable energiesis practically
inexistent (less than 1%).

There are more decentralsed systems (57%) thagentralsed ones (43%), althouglthe United
Kingdomdoes nothavea specificclassificatiorfor this category. 12% of responderds not useany
heating systemmainly in Spain and Portugal due to the mild climatic conditions

Figure 4Heating systemsin the participating countries

Residential sector.

Heating systensatisfactionis very high and it is noeally dependant on theamplefeatures such as

age, education, etcsétisfied ¢ 88%;no answerg 2% dissatisfied: 099. Those who use natural gas

and biomass are more satisfied than the average, while those who use electric and oil systems are
more dissatisfied. For those respondents satisfied wlithir heating systers, the mainsatisfaction
reasors are: comfort levek (56%) andeasyuse, reliability and safety39%). On the other hand, the
maindissatisfactiorreasonis thefuel price (54%)

1% g, 1% mhewales  Regarding Domestic Hot Water (DHWhe

1% . "EY main systems used in the five participatir
2% 2% ”04] M Other . .

» wonnenres | COUNtries are natural gas boilers 9%) and

=0l electricity (15%). Natural gas is the main fuel

mLpe the Netherlands, Spain andthe United

M Coal

Kingdom NonRES district heatin{%)is the
wsolrhermalMAIN Option in Poland In Portugal, other
B Gas HP individual and smakcale technologies are
¥ Biomass mainly used. There are few biomass
- installations(3%9 (Portugal is the country witt
v HP most installationy and solar thermal
Hydro HP installations (299 (the United Kimgdom is the
country withmostof them).

 None

Figure 5DHW systems in  the participating countries

Residential sector.
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The satisfactionlevel is high gatisfied ¢ 90%; no answer¢ 9% dissatisfied: 1%and the main
satisfactionreasons arecomfort levels(54%) andeasyuse, relability and safety 39%). Thedifferent
features of the sample(age, gender, etc.) are noteally influential. On the other hangd the
dissatisfaction is highdor electric systerusers

The vast majority of dwellings the participating countrieslo not have any cooling systen8%%0).
Obviously, the countries witthe largest numbebf cooling gstems are Spain and Portugal (28% and
20% of dwellings have cooling systeraspectively. Existing coding systems are mainly electric air
conditioning systems 8% of respondents havéhem) and heat pumps (4%)In general the
satisfaction aboutthese sgtems is very highsdtisfied ¢ 89%;no answerg 9% dissatisfied: 2% The
mainsatisfactiorreasons arehe easyuse (3%)andthe highcomfort level(48%)

The main reason tasecurrent heating and DHVgystens in dwellings is because they already éxis
there (52% and 50%, respectivélyOther reasonsgiven by respondents areccess and fuel costs
(18%¢ 15% in the case of DHW systgrasdequipmentprice (11% in both cased)egal obligation is
not a predominant reason teupportthe installation of leatingand DHWsystemsRegardingooling
systems, the main reasorfigr acquiringthe curent technologywere: equipmentprice (25%)prior
conventionalkystemexistencein the dwelling (L 7%)and acess anduel costs 16%).

3.3 INFORMATION RESOURCE S

In all the participating countries, the

maininformation sourceis professionals
o M Professionals H Internet/ Webs
o m Relatives/Colleagues W Sales agents/Comm (49%) fO||OW€dby the Internet (29%)
B Mass media (TV, Radio) Consumer/env org and I'e|atlveS and CO||eagueS (25%) .
Enerey sgen. orers Consultingprofessionals is the preferred
28,53% . .
24.77% source in Spain and the Netherlands, the
16.05% Internet is the preferred sourcein the
0,85% United Kingdom and Paid. Lastly,
- S mer sales agents are the preferred source in
Portugal.

Figure 6Information resources in participating countries . Residential sector.

In relative terms, ran use the Internetmore than women, whilewomen rely onthe opinon of
relatives and colleague®eople between 4knd 59 yearsold tend to consultprofessionad while
young people and people with high level of educatioprefer usingthe Internet People from rural
areasrely more onprofessionals and salds 3 S ybpirdo@s rather thanthe Internet. Those with
income above the averagwefer professional opiniogsand the Internet

9| D(4.1) NATIONAL REPORT - EUROPE
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3.4 KEY PURCHASING CRITER IA

This is a multoption question.Respondents could choose more than one answecording tothis
survey thekeypurchasing criteria (KP@entified for H&Csystemsn the five participating countries
are:

100% -

H Total Savings
90% | 84% M Level comfort
80% | 75% M Investment
0% | 4% 68% m Maintenance
61% 60% H Reliable & safe
60% - 57% 57% s56% 559
52% 51% m Env. reasons
50% - B Access to fuel
0% | m Brand
M Familiarity
30% -
B Availability tech
20% - M Recommendation
10% - Energy label
0% Arch. integration
G

Figure TKey purchasing criteria in the participating countries. Residential sector.

Total economicsavingds the mostimportant criterion to choose H&Gystemsfollowed by comfort
level (78%). itial investment is alsonportant (75% of respondents).

Totaleconomicsavings is the most importawtiterion in Poland Comfort levelis the most important
factor in Spain, the Netherlands and Pay#l (folloned in thesethree countries bytotal economic
savings). 8liability and safety is thmajorfactor in the United Kingdom

The following tables show th&ey purchasingfactors considering the demographictdatures
analysed.In general architedural integration and environmental reasonare more relevant for
women than for men Economic avings, investment and maintenan@e more important for
people between 41 and 59 yeawld than for young people The importance of savingand
recommendatios from relativesfor thosewho haveprimary education (higher thathe average)is
remarkable

The following tables show theey decision factors in the five participating countriegstcolumn (%)
shows thetotal sample average of answenshile the rest of columns show the average of answers
related to eachfeature. For instance, initial investment is a relevant factor for 75% of the sample.
76% of men chose this option and 75% of women. So, the gender is not influential for this key
decision factor.

D(4.1 ) NATIONAL REPORT - EUROPE | 10
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KEY DECISION FACTOR % Male Female 1840 4160 >60 Ind. Prim. Sec. Sup. Ind. City Centre Urban Area Rural Area
Initial investment 75% | 75% 76% 71% 80% 76% 43% 86% 2% 71% | 75% 80% 71% 74%
Savings alag the life expectancy] 84% @ 85% 84% 84% 88%  82% 59% 91% 82% 83% | 75% 87% 81% 85%
No need of maintenance 71% | 70% 72% 63% 78% T74% 9% 87% 66% 65% | 75% 7% 64% 72%
Guarantee of comfort 78%  77% 78% 69% 84% 81% 26% 92% 72% 73% | 88% 81% 72% 80%
Environmental reasus 61% | 59% 62% 54% 66% 63% 21% 75% 54% 57% = 75% 67% 55% 60%
Familiarity with the technology = 57% | 55% 60% 51% 63% 59% 6% 75% 54% 48% | 56% 66% 51% 54%
Recommendation from others | 55% | 52% 57% 50% 58% 58% 4% 75% 50% 45% | 69% 62% 49% 53%
Reliability and safety 68% | 68% 68% 58% 6% 2% 2% 79% 64% 65% @ 81% 73% 61% 71%
Existence of energy labelling 52% @ 49% 55% 46% 59% 53% 2% 62% 49% 49% @ 56% 60% 45% 52%
Availability 56% | 56% 57% 47% 64% 58% 2% 69% 52% 52% @ 56% 64% 49% 57%
Accessibility to the fuel 60% | 59% 61% 51% 69% 61% 4% 71% 55% 57% @ 69% 67% 52% 62%
Architectural integration 51% | 49% 54% 43% 59% 53% 4% 60% 47% 50% @ 50% 59% 44% 53%
Reliable brand/manufacturer 57% @ 58% 57% 48% 62% 64% 2% 74% 52% 51% @ 63% 57% 54% 62%
KEY DECISION FACTOR %  Apartment hF;?J\,sve Detached Other Less2 3 More 4  <12h 12-16h >17h  Highe Lower Ind
Initial investment 75% 76% 81% 70% 67% 75%  79% 70% 68% 74% 80% 72% 73% 91%
Savings along the life expectancy 84% 85% 85% 83% 75% 84%  87% 82% 80% 84% 87% 82% 84% 93%
No need of maintenance 71% 71% 79% 65% 83% 70% 77% 64% 58% 69% 79% 66% 68% 91%
Guarantee of comfort 78% 7% 84% 76% 83% 76% 83% 73% 68% 76% 84% 73% 7% 96%
Environmental reasons 61% 64% 61% 56% 50% @ 59%  66% 54% 51% 59% 67% 56% 57% 82%
Familiarity with the technology 57% 61% 58% 51% 67% @ 56%  64% 48% 49% 55% 63% 54% 51% 80%
Recommendation from others 55% 56% 55% 53% 42% | 57%  59% 46% 49% 54% 59% 52% 48% 76%
Reliability and safety 68% 67% 78% 64% 83% 64% 75% 62% 54% 67% 77% 62% 69% 86%
Existence of energy labelling 52% 55% 56% 46% 50% @ 46%  60% 47% 38% 53% 60% 49% 51% 66%
Availability 56% 59% 58% 51% 75% @ 54% @ 64% 49% 41% 58% 64% 51% 56% 75%
Accessibility to the fuel 60% 62% 66% 54% 75% @ 57% 67% 53% 43% 59% 70% 55% 60% 78%
Archtectural integration 51% 55% 56% 44% 67% @ 48%  59% 44% 34% 52% 60% 46% 53% 66%
Reliable brand/manufacturer 57% 53% 69% 56% 75% @ 56% 61% 53% 51% 55% 63% 54% 54% 76%

Table 1Key decision factors chosen §gmple featuresResidential sector.

11 | D(4.1 ) NATIONAL REPORT - POLAND
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3.5 AWARENESS OF RHC

According to the result$§5% of survey respondesin the five participating countrieare aware of

the use ofRHQrenewable heating and coolingystems. The following tables show ta@areness of
RHCtechnologies considering thedifferent features of the sample. The deviation of eagjtoup
compared with thetotal distribution of the number of answers is showelow. For instance, 65% of

the total sample is aware of the use of RES, 73% of the total men sample and 58% of the total women
sample, so theonclusion could be that men are more aware of RHC than women.

Level Education Location of the building

% Male Female 1840 41-60 >60 Ind. Prim. Sec. Sup. Ind. Ci'rt]i’re UAr:’ez" i‘r‘g

Yes 65% 73% 58% 67% 69% 59% 73% 53% 64% 76% 63% 65% 69% 62%
No ' 35%  27% 46% 33% 31% 41% 27% 47% 36% 24% 38%| 35% 31% 38%

Type of building Level occupation

hF;?;\;Ve Detached Other Less2 3 More4 <I12h 1216h >17h Highe Lower Ind

Yes 65% 64% 59% 2% 67% | 61% 64% 72% | 69% 69% 61% 62% 76% 57%
No | 35% 36% 41% 28% 33%  39% 36% 28% @ 31% 31% 39% 38% 24% 43%

%  Apartment

% ES NL PL PT UK

Yes 65% 63% 47% 73% 63% 79%
No 35%  37% 53% 27% 27% 21%

Note - Ind: Indeterninate

Table2. Awareness of RHEy sample featuresResidential sector.

Themost weltknowntechnologiedfor those whoare familiarised wittRHQ65%)are repesented in
the following table Solar thermal energy is the most wkllown RHC technologyollowed by
biomass

Solar thermal

Air-source heat pumps

RESased District Heating/Coolin 21% 11% ’

Table3. List of the known RHC technologi&esidentiakector.

Data should be interpreted as the 96%thé respondents familiarised with RHC (65%) would be
familiarised with solar thermal enerdgr heating usesit means that 62% (65 x 096) of the total
sample would be familiarised with solar thermal energy.

D(4.1) NATIONAL REPORT - EUROPE | 12



12 FRONT

PROJECT: FRONT ™ FAIR RHC OPTIONS AND TRADE

3.6 PERCEPTION OF RHC ATTRIBUTES

The perceptiorof RHGattributes of those survey respondentamiliarised withRESG5%) is shown in
the following table:

ATTRIBUTE RENEWABLES NONRENEWABLES
Higher initial investment 82% 18%
Higher savings along¢ life expectancy of equipment 80% 20%
94% 6%
Higher working reliance 56% 44%
64% 36%
Safer 67% 33%

62% 38%

Table4. Perception of RHC attutes by respondentfResidential sector.

100% 94%

0% 1 B Eco-friendly

80% -
N ® High investment

70%

62% W High savings

60% - 56%
B Safety

W Visual impact
35% - .
W Specialized installers
M Reliance
W High operation costs

Figure 8RHC perception in all participating countries. Residential sector.

50% -

40% |

30% |

20% -

10% -

0% -

Most of the respondentghink that RHOs more respectfulof the environmentand more expensive
than nonrenewable tehnologiesHowever, they are awarthat RHC imply moreconomicsavings,
lower operation cos$ and higher safety compead with fossil fuel technologiesin addition,
respondentsthink that RHC systennstallers are more speciatid. Regardingeliance, ttke survey
shows that the perception is almost equal ®HCand nonrenewable technologies.

Features of the sample such as age and gender do not have a strong influence on the answers to this
question, although men are slightly more likely than women tmkithat RHCtechnologies are
slightlymore expensiveThose with primary educatiothink that RHGechnologiesare more reliable
although theyinvolvemore operating costs

Analysing the resultsybcountry, in Spain and the Netherlandgspondents thinkhat the installers
are much less specisdid in RHGacilitiesthan in other norrenewable technologiedn the rest of
countriesthe resultsare aligned

13 | D( 4.1 ) NATIONAL REPORT - EUROPE
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3.7 ADEQUACY OF RHC

With regards tothe question about the most suitable renewable energy technology bt
incorporatal in their dwellings 27% of respondentg/ho are familiarised with RH®5%)believe that
no renewable energy technologyg suitablefor their heating and DHV$ystems Womenand those
who live in city centreand inmulti-family dwellingsare more reluctant to install RCthan the rest
of the sample groupsncome does not seem to be a factbiat influences the decision of installing a
RHC system. The income influence percentage is above the avar&gpain and Poland (34% and
36% ofrespondents, respectively).

On the other hand39% of respondentswho are familiarised with RHC (65%¢) not considerany
incorporation of renewable energies in cooling systems. In this case, wagmeeplebelow 40 years
old, peopleover 60 year®ld and thosevhoseincomeis below the averageare also more reluctant
to install any cooling systenReluctance perceapge isabovethe average inPoland (63%)the
Netherlands (5%)and Portugal (47%).

45%

0%

30%

25%

20%

15%

10%

5%

0%

26%
19%
16%
I -3% - . -

42%
35%
30%
8%
. . e -

W |nitial investment

® Structural changes

u Approval neighbours

® Climatic conditions

W Difficult to use

m Others
Maintenance costs
Not reliable

Lack of installers

2%

W Expensive

B Structural changes

B Approval neighbours

B Climatic conditions

| Difficult to use

m Others
Maintenance costs
Not reliable

Lack of installers

1%

The mainrejection reasonsfor using
RESn heating or DHW systemare:
initial investment (42%) anstructural
changesrequired in dwelling 85%).
Figure 9 shows the answers
distribution forthe rest of reasons.

Figure 9Rejection reasons for using RES
in heating and DHW
participating countries.

systems in
Residential sector.

The mainrejection reasondor using
RESnN cooling systems aralso initial
investment 26%) and structural
changes required (19%). Figure 10
shows thedistribution of the rest of
reasons.The lack of installers is not a
significant RES rejection reasom i
Europe its resultis negligible.

Figure 10
using RES in
participating countries

Rejection r easons for
cooling systems in

. Residential sector.

71% of respondentsvho are familiarised with RH@B5%)considerthe installation of some RES
technologies for heating oDWH systemq2% of respondents do not answer this question)
According to the resulishe preferredtechnologyto be useds solarthermal energy(56%).
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Figure 1 showsthe RESechnologieanost considereddr heating and DHW systemsEuirope Solar
thermal energyis preferred in detached and buwellings(more than 4 bedrooms)Biomass and
geothermal energyare prefered by people from rural areas.d®ple who live in city centseand
thosewith low incomes are more reluctant to install any RHC.

35% ofrespondenswho are familiarised with RHC (658tpportthe installation of RES technologies
for cooling systemsSolar thermakenergy is the most common respon&%) Again,people with
low incomes are more reluctant to install angHGechnology.

Suitable RES for heating SuitableRES for cooling
100% - 100% -
B ST Heat N .
90% - 90% | m ST Cooling H HP Cooling
80% W HP Heat 0% ® Biomass Cooling ® Geo Cooling
m Biomass Heat ° DH Cooling None Cooling

% -
0% 6% W Geo Heat 70% 1 DK/DA Cooling
60% - g l

° ® DH Heat 60%

07 4
50% None Heat 50% - 0%
40% DK/DA Heat 40% - ’

9

30% - 27% 30% - 24% 27%
20% - l

6 1% gy 20% )
10% - - 1% 59 59% 10% - 7% 4% 3% 1%

0% - - L 0% [ p—-—

Note - DK/DA: Do not know/do not answer
Figure 11 Suitable RHC technologies in participating countries. Residential sector .

3.8 WILLINGNESS TO PAY

Considering thedtal sampleof the respondents who are familiarised with RHC (654, of them
would be willing tomake a higher initial investmen89% would not, and 11% did not answerhis
question.Figure 12 shows the percentagereSpondents familiarised with RHE5Q6)that are willing

to pay for a RHC systerAccording to the results, 12% of respondents would pay up to 5% more for
an RHC system, 15% would pay between 5 and 10%, 12% would pay betw28%;168% would pay
between 2540% and 5%id not answer this qustion.

In general, men, young people and

H No those with universitya university
m DK/DA level educationare more willing to
mUpto5%  paymore for a RHC systethanthe
B 5-10% rest. This is also the case fpeople

m10-25% who live in the countrysideThe

u 25-40% willingness to pay is lower in

DK/DA Portugal than in the rest of
countries (28%).

Note - DK/DA: Do not know/do not answer

Figure 12 Willingness to pay for R~ HC technologies. Residential sector.
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4. SURVEY ON NON -RESIDENTIAL SECTOR

Thesurvey executiorflow diagram is shown in Figugé3 and 14. Question Q5wasnot askedin all
countries

Owner or permanent rental agreement?

END OF
Ne QUESTIONNAIRE

Type of owner
Main activity of the building/ Swimming pool
Location (Postal code)

Occupation (people/day)

Building surface

<jegc iy iong e

Influence in decision making

Information resources

Factors determining to choose a H/C techn.

Q7 ESCO?
Figure 13 Sample characterisation  in non -residential sector
Energy Audit “

Satisfied m

Main Heating System - Level of satisfaction — Why? —
Unsatisfied m
Satisfied m

Main DHW System — Level of satisfaction — Why? —>
Unsatisfied m
Satisfied m

Main Cooling System - Level of satisfaction — Why? —>
! Unsatisfied m

Knowledge RES HC techn.

Yes

o]

Known technologies Q8a
. No
Perception of RES attributes Why don’t you consider
None the use of RES?
Which RES tech. BN ;. | R END OF
would you install? QUESTIONNAIRE
N

Willingness to pay

How much?

Figure 14 Flow diagram to follow in questionnaires . Non-residential sector.
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4.1 MAIN FEATURES OF THE SAMPLE

In total, 896 interviews were conducted in the non-residential sectorin the five participating
countries The mainfeatures of the sampleinterviewed are shown in Figure 5. Thissample is
balanced(in terms of building owner, main activity, etccpmpaed with the total data of the
countries.

BUILDING OWNER MAIN ACTIVITY POOL

m Office
= Education Centre
m Health Centre

m Hotel
B Commerce
m Sport Centre
m Other
m Public ~ m Private mYes = No
OCCUPATION SURFACE ESCO

m Below 100 = 100-1000 = Below 1000 = 1000-5000
= Above 1000 m DK/DA ® Above 5000 m DK/DA

ENERGY AUDIT

o Yes = No = DK/DA

mYes = No = DK/DA

Note - DK/DA: Do not know/do not answer

Figure 15 Sample characterisation in the participating European countries. Non -residential sector.
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4.2 CURRENT HEATING AND C

2%

0%

M Natural gas

OOLING SYSTEMS

The main heating systems used in the f

» 1°°(0% B Electricity participating countries are natural g
2% 2% A = ol boilers (2%) and electricdevices (27%).
3% B DH Non-RES . . .

oo tp Natural gas is the maienergy sourcen the

- None Netherlands, Spain, Polarahd the United

B Others Kingdom Electricity is the mairsource in

u Solar Thermal Portugal. Oil is the seconduel option for

¥ Hydro HP Spanish nowesidential buildings andit

M Biomass
m Coal
LPG
Geo HP
DH RES
Non RES HP

represents 11% of the total samplé&lon
RES district heating is tilsecond technolog)
in Poland andt represents6% of the total.
4% of respondentslo not have any éating
system;this ismainly in Portugal and Spain

Figure 16

buildings in the participating coun tries

Heating systemsin the non -residential

In general, RHCcontribution is low. There arefew solar thermal installations (3%)iomass
installaions (2% and heat pumps caero (6%) and hydrthermal (2%). Alsq there are more
centralised systens 67%) thandecentralised 23%).

The heating systematisfactionis high and it is noteally dependant orany featuresample, such as
age, education, etcsétisfied 85%;no answer 2% dissatisfied: 13% Those who use natural gas and
biomass are morsatisfied than the average, while those who use electric and oil systems are more
dissatisfied.The main satisfaction reasons acamfort levels 70%) and theeasyuse, reliability and

safety 3%).In contrast the nost commondissatisfactionmeasonisfuel price(38%)

Figure 17

buildings in the participating countries

M Natural gas

Regarding Domestic Hot Water (DHW), 1

:Elzrc;nc'tv main systems used in non-residential
= il buildings in thefive participating countries
m Others are naturd gas boilers @%0) and electric
® Solar Thermal heaters (21%). Natural gas is the main fu
:E:G”O"'RES usedin the Netherlands, SpajfPortugaland
= Biomass the United Kingdomwhile electric device:
B Hydro HP are more used inPoland Of the buildingsn
1 Coal the sample 15% donot have any DHW
‘SZLOHHPP systems (maly in Spain and Portugal
Non_RES HP RegardindRHG solar thermaknergyis quite
DH RES commonin all these countriegs%) although

DHW systems in the non -residential

the rest of RESdo not evenreach 1% (e.g
biomass, heat pumps, geothermal, etc.)
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The satisfaction level is high datisfied 86%; no ansver: 29 dissatisfied: 12%and the main
satisfactionreasons aregood comfort levels (62%) and ease of use, raility and safety 26%).
Satisfaction is higher for natural gasersand lower for oil users. The mailissatisfactiorreasonis
fuel price 28%).

Of non-residential buildings 37%do not have anycooling systenbut 43% have air conditioning
systems. Heat pumps (aerand hydre thermal) are quite common in Spain and the Netherlands and
they represent together 14% of the totadlample The restof systems are not very used in the
participating countrieso their percentage is negligiblen general cooling systensatisfaction is very
high Gatisfied 87%;no answer 2% dissatisfied: 11%decause of the high comfortlevels(61%) and
their eas/ use(23%).

The main reasoffior the use ofcurrent systers in non-residential buildinggor heating and DHW
applicationsis that they are already instadld 24% for heating systems and 21% for DHW sysfems
and the imposition from superior®23% and 17%espectively). Legal obligation is not a predominant
reasonfor heating and DHW systenirsstallation(4% and 3%, respectivelyijhe main reason for the
use of current cooling systems is the same, narpgtyr existence in the hlding (19%).

4.3 INFORMATIONR ESOURCES

In all the participating countries, the
main information sources are the
professionals 14%) folloved by the
Internet 30%) andenergy agencies
(23%).

Figure 18 Information resources in
participating countries . Non -residential

sector.

In relative termsmanagers opublic buildinggprefer mainlyenergy agencies and the Internet as
information sourcs, whilemanagers oprivate buildingprefer LINR F S & d@dvic2 Jhe fnt@raet is
more usedby office buildings Finally energy agencieare preferredby hedth-caresector.
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