® FCHIU20131
/' Hydrogen acceptance in the transition phase FCH
\\/J HYACINTH (621228) £
Hyacinth SPXJTIFCH.2013.5.3 R

Due date: 30/06/2017

Actual Submission Date: | 19/10/2017

Lead beneficiary: University of SunderlanfUoS)

Main author(s): Adrian Morris (UoS), Christigitra (CIEMAT), Uta Sclider
(Fraunhofer I1S])Paul Upham (University of Leeds)

Responsible: Partner: University of Sunderland
Tel:+44 (0)191 515 3888

e-mail: adrian.morris@sunderland.ac.uk

Dissemination Levél PU

Nature: Report

Status of theDocument: Draft In review Released X
Version: V.02

! Dissemination level security:

PU- Public é.g. on website, for publication, etc.)

PP- Restricted to other programme participants (including the Commission Services)

RE- Restricted to a grouppecified by the consortium (including the Commission Services)
CO- Confidential, only for members of the consortium (including the Commission Services)

09/08/2017 D6.5 Social Awareness repodvering WP3, WP4 & WP 6 results  Pagel of 51



) FCHIU20131
//' Hydrogen acceptance in the transition phase
\\/ 4 HYACINTH (621228) EA FCH
Hyacinth SPHITIFCH.2013.5.3 Ry

Document history and status

Release| Date Author Description
V0.1 14/07/2017 | Adrian Morris, Christiar| First Version

Oltra,Uta Schneider,

Paul Upham
V0.2 09/08/2017 | Adrian Morris, Christiar| Second Version

Oltra,Uta Schneider,
Paul Upham, Maria
Jaén

Disclaimer

This project has received funding from the FCH JU (Fuel Cell and Hydrogen Joint Undertaking)
Implementation Plan 201that was alopted by the FCH JU Governing Board on 19th of Decem-
ber2012 under grant agreement n®21228

This document containthe description of the HYACINTH project findings, work and products.
Some parts of it might be under partner Intellectual Property Right (IPR) rules, so prior to using
its content please autact the consortium head for approval, #s a person or as a representa-
tive of an entity you notify that this document harms in any walge IPR please do notify us
immediately.

This publication reflects the views only of the author(s), and the F@dnHhdt be held respon-
sible for any use which may be made of the information contained herein

The authors of this document have taken any available measure in order for its content to be
accurate, consistent and lawful. However, neither the project comsortas a whole nor the
individual partners that implicitly or explicitly participated in the creation and publication of this
document hold any sort of responsibility that might occur as a result of using its content.

09/08/2017 D6.5 Social Awareness repodvering WP3, WP4 & WP 6 results  Page2 of 51



? FCHIU20131
/l‘ Hydrogen acceptance in the transition phase FCH
\\/ 4 HYACINTH (621228) EA
Hyacinr.-‘l SP]:JT‘IFCH201353 %"”Wunon(m\“\§
CONTENTS
EXECUTIVE SUMMARY. .....uutttiiiiiiiiiiiitte e e esieta e e e s ssstaeeeeaeeessssaseeeessaasnssaneaeaeesansssneees 5
ABBREVIATIONS . ...ttt ettt ettt e e e e et e e e e e e s st e e e e e e e ssnntseaaeaeeeansseneeeeeeeaannes 6
1. INTRODUCTION. . cittiiiititiieee e e ittt e e e e e s er e e e e e s araeeeeeesssssssereeeeasassnaneeeaeesannsnnes 7
1.1. The study on public acceptance of FCHS...............ccoooiiiiiiciiiiieeeeee, 8
1.2. The study on stakeholder attitudes towards FCHS............cccccccciiiinnniniininnnnnnnen. 9
1.3, THE SAMT ettt e e e et bt e e e e e e s e e e e e anees 11

2. RESULTS ON PUBLIC ACCEPTANCE OF HYDROGEN FUEL CELL TECHNOLTGIES
3. RESULTS ON STAKEHOLDER ATTITUDES TOWARDS HYDROGEN FUEL CELL

TECHNOLOGIES......coeeiii e e et ettt e e e e e e e e e e ee e e bb e e e eeeas 19
4., THE SAMTOUTPUTS . ...ttt e e e e e ee e e et s e e e e e e eeeennens 29
4.1 Knowledge and EXPEIENCE...........ooi it e e e e e e e e e e e e 29
5. RECOMMENDATIONS FOR PUBLIC ENGAGEMENT..........ccoovvviiiiiiiciieeeeeen 43
5.1. Summary of the PresSent SIUALION. ..........ooiiuiiiiiie e 45
5.2. General recommendations to target and engage the publiC.............ccccoeeiiiiiiinnnn 45
5.3. Specific recommendations on actions and MESSAJES..........ccoeevviviiiieiieeiiciciinneennnnd 47
5.4. Key actions and MESSAQES......cccoiiiiiiiee i ettt e e e e e e e e e e e e e e e e aaaaaaaaaaaaaaaaaaaaas 50
6. REFERENCES. ... .o i a e e e e e e 51

09/08/2017 D6.5 Social Awareness repoavering WP3, WP4 & WP 6 results  Page3 of 51



? FCHIU20131
/l‘ Hydrogen acceptance in the transition phase
\\/ 4 HYACINTH (621228) FCH
Hyacinth SP1JTIFCH.2013.5.3 Rty
FIGURES
FIgUre 1: SAMT OPEIALION.......uuuuiuiiiiiiiiiiiiieiee e e e e e e e e et aeeaeeeaeaeaeaee s s e s e s sa s s saeeasaneenrerreerrrneees 11
Figure 2: Awareness vs Acceptance Stationary AppliCations............occvveveeeeiiiiiiiieeeennn. 13
Figure 3: Awareness and Acceptance Of FCEVS........ooiiiiiiieecee e 15
Figure 4: Classification of respondents according to their level of awareness and their attitude
(O T O o B=T o] o] [0 11 0] o PP PPPPPP PPN 16
Figure 5Medium term expectation for FCH technology market by country.................... 20
Figure 6: Expectations of familiarity by COUNTLY..........ccccvvviiiiiiiiiiiiieeeer e, 21
Figure 7: Expectations of attitude DY COUNIIY..........ccooiiiiiiiiiiiiiiee e 22
Figure 8: FCH Technology Strengthis..........cooviviiiieiieecc e 23
Figure 9: FCH Technology WeaKnNESSES.........c.oooiiiiiicceccccnvnrrevrre e e e 24
Figure 10: Expectations of familiarity for transport applications by country.................... 25
Figure 11: Expectations of attitude towards transport applications by country.............. 26
Figure 12: FCH Technology StrengthiS.........ccccuiiiiiiiiiiiiiiiiiiieeeeeeeeee e e e e e e 27
Figure 13: FCH technology WEAKNESSES.......ccuiiiiiiiiiiiieeee et 28
Figure 14: FCH teChnology WEAKNESSES.....uuuiuiiiiiiiiiiiiieeieeeeee et 30
Figure 15: The situation iNthe UK ... 31
Figure 16: The Situation in SIOVENIA...........cuiiiiiiiiiiieiee e 32
FIQUIE 17: SIOVENIA........cc i e e e e e e e e e e e e e e e e e e e e e e e s e e e s e e aananes 33
1o 0TI R A T gy 1= o Y P 34
FIGUIE LO1UK .ottt e e e e e e e e e e e e e e e e e s nbbnnreeeeeanen 35
[T 302 0 UL 36
1o [0 R A R T 1T 0| 37
FIQUIE 22: SIOVENIA........cieiiiiieiiie e e et e e e ee e 38
T[0T =R FE UL O 39
FIQUIE 24 GBIMNANY. ... uuutiiiiiiiiieiieee et e er e e et e e e et e e e e e e e e e e e et e e eaasaaseaasaeeeaaaatanbebresseessassenreeeeeeed 40
FIGUIE 25: UK ..ottt e e e e e e e e e e e e et r e e e e e e e nnnbnne s 41
FIQUIE 26SI0VENIA. .........cco i e e e e e e e e e e e e e e e e e e e e e e e e e e e s e s s e e ananaanesd 42

09/08/2017 D6.5 Social Awareness repodvering WP3, WP4 & WP 6 results  Paged4 of 51


file:///R:/13004_HYACINTH/02%20Documentacion%20Tecnica/WP%206_Development%20of%20Management%20toolbox/D6.5%20Social%20Awareness%20report%20covering%20WP3,%20WP4%20&WP6/HYACINTH%20D6.5%20Social%20Awareness%20Report%20v01_revGAR.docx%23_Toc489875742
file:///R:/13004_HYACINTH/02%20Documentacion%20Tecnica/WP%206_Development%20of%20Management%20toolbox/D6.5%20Social%20Awareness%20report%20covering%20WP3,%20WP4%20&WP6/HYACINTH%20D6.5%20Social%20Awareness%20Report%20v01_revGAR.docx%23_Toc489875745
file:///R:/13004_HYACINTH/02%20Documentacion%20Tecnica/WP%206_Development%20of%20Management%20toolbox/D6.5%20Social%20Awareness%20report%20covering%20WP3,%20WP4%20&WP6/HYACINTH%20D6.5%20Social%20Awareness%20Report%20v01_revGAR.docx%23_Toc489875745

FCHJU20131
o Hydrogen acceptance in the transition phase
//- HYACINTH (621228) FCHD.
w7 SPHTIFCH.2013.5.3 % 5
Hyacinth Ry

EXECUTIVE SUMMARY

The Hyacinth project, funded by the FQH], has sought to investigate social acceptance issues
surrounding the mass market success of FCH technologiaddition, it developed a Social
Acceptance Management Toolbox (SAMT) for use by FCH developerdiaparaders that

has been designed to enhance their decision making and improve theehahmass social
acceptanceThis report reviews this research and investigates national differences between
stakeholders and the genal public in seven EU countridisgoes on the review the perfor-

mance of the SAMT when highlighting these differences and demonstrates its validity as a de-
velopment tool.

The report concludes with a set of recommendations for policy makers and FCH developers
that should increase progss towards mass market acceptance for FCH technologies and im-
prove public engagement.
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EU European Union

DOE US Department of Energy

DX.Y Deliverable X.Y

FCH Fuel Gell and Hydrogen

FCHJU Fuel Cell and Hydrogen d Joint Undertaking
FCH Fuel Celland Hydrogen

FCEV Hydrogen Fuel Cell Electric Vehicle

HRS Hydrogen Refuelling Station

IPR Intellectual Property Rights

R&D Research and Development

SAMT Social Acceptance Management Toolbox
SME Small and Medium Enterprise
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WP Work Package

WPL Work Package Leader
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1. INTRODUCTION

Among the alternative technologies to generate low -carbon heat and electricity and to replace
fossil-fuel based powertrains, residential stationary fuel cells and hydrogen fuel cell electric vehi-

cles (FCEY) are receiving support towards commercialization Stationary Applications offer some
important benefits over other low -carbon heating technologies, and cost reductions and financing

mechanisms for the purchase or installation are bringing the technology close to commercialisa-

tion in several countries. Although the technology will likely remain comparatively expensive, it is

assumed that home fuel cells have massmarket potential and will have a significant impact on

reducing emissions and primary energy consumption where they are deployed. The deployment

of FCE\, although still facing several challenges, is advancing worldwide; fuelling infrastructures
are being deployed in several countries and auto manufacturer actions seem to confirm their

commitment to keeping fuel cell technology as an option.

Public and consumer acceptance will likely play arole in the successful adoption of hydrogen and
fuel cell applications, both in the residential and the mobile sector. The future is uncertain: FCH
applications might benefit from a public willingness to take up m ore efficient heating and
transport systems, or the public may prefer other alternatives or even incumbent, fossil fuel or
combustion-based technologies that might be perceived as safer, cheaper, more effective and
easier to control. As markets for hydrogen and fuel cell technologies develop, citizens will react in
different ways to energy policies and local infrastructures deployed in their countries, regions and
cities, and end-users will decide whether fuel cells fit their particular circumstances. Although
these technol ogies are not yet present in peoplesd |
pl esd daily | if &uturaandsomwid fade ia rargs of challengds e terms of social
and public acceptance.

Public attitudes towards hydrogen and fuel cell technologies have received significant attention
from the social sciences in the last 20 years. Available studies in dferent countries have examined
public awareness, understanding and acceptance of hydrogen and fuel cell technologies as well
as the factors that predict support and opposition. This research includes different research de-
signs and studied populations (general public, users, population affected by hydrogen infrastruc-
tures, selected age groups, students, and workers) and hydrogen and fuel cell applications. Gen-
erally, the available studies indicate that low levels of knowledge of - and interest in 8 FCH tech-
nologies coexist with relatively high levels of acceptance and support (an overview of the various
conceptual frameworks and methodologies used in this research has been provided in Ricci,
Bellaby, and Flynn 2008; Truett and Schmoyer 2008; Yetano Roche et al. 2010)

As part of this greater effort, the Hyacinth Project has worked to increase the understanding of
cross-country differences in the social acceptance of FCH applications. The vast majority of re-
search on public acceptance of FCHapplications has focused on specific countries and very few
multi-country social research studies have been carried out in this area. Therefore, thdirst aim of
this study was to assess levels of avareness, understanding and acceptance of FCH technologies
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in the general public in various EUcountries with different levels of market penetration and gov-
ernment support. Survey data was collected to examine public attitudes towards residential fuel
cell and hydrogen fuel cell transport applications and related infrastructure in seven European
countries: Belgium, France, Germany, Norway, Spain, Slovenia and United KingdonThe specific
objectives of this study were:

1. To estimate in the general population indicators for: awareness, familiarity, perception of
benefits and costs, global attitude, acceptance and related attitudinal dimensions regard-
ing (1) fuel cell residential applications; (2) hydrogen fuel cell transport applications and
related infrastructures

2. To identify key individual and social determinants of public awareness and acceptance of
these FCH applications;

3. To report on cross-country comparisons in public awareness, attitudes and accegance
about FCH applications.

Second,a mixed-methods study aimed at obtaining insightsi nt o st akehol dersd vi ews
lenges in the adoption of fuel cell stationary applications for heating and electricity and FCEVs

was developed and implemented in Germany, France, Spain, Slovenia and the United Kingdom.

The specific objectivesof the study were:

1. To examine acceptance of hydrogen and FCH technologies of people already involved
with the technology (e.g. project partners, project environment, etc. in de monstration
sites and at demonstration events).
2. To assess the perception of other s@fdahol der sod
transport applications and related infra structures and (2) fuel cell stationary applications
(for heating and electricity);
3. To report on cross-case and crosscountry comparisons in stakeholder attitudes towards
fuel cell hydrogen technologies;

Third, the development of a Social Acceptance Management Toolbox, the SAMT, that stores the
responses from stakeholders and the general public and allows stakeholders to gain a better un-

derstanding of social acceptance issues by not only displaying the thoughts, attitudes and opin-

ions of the public in the seven states where the public quantitative research was carried out but

compares this with the opinions and attitudes of stakeholders. Through understanding the areas

of convergence and disagreement between these two groups it is possible to gain a deeper un-

derstanding of a given situation and so adopt a mo re appropriate strategy for overcoming any

problems or taking advantage of any opportunities that may arise.

1.1. The study on public acceptance of FCHs

A specific multi country questionnaire -survey was designed and implemented during 2015 and
2016 to assess tte levels of public awareness, understanding and acceptance of hydrogen and
fuel cell technologies and applications. The design of the questionnaire also aimed at building a
predictive model for the acceptance of FCH technologies based on segmented responses to FCH

09/08/2017 D6.5 Social Awareness report covering WP3, &P 6 results Page8 of 51
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technologies, including factors known to be relevant in this context. The questionnaire included
items specifically developed by the research team and drawing partly on a technology ac-
ceptance model describing the causal links among the attitudinal elements that directly and in-
directly affect technology acceptance (Huijts, Molin and Steg, 2012). It also included a selection
of items from previous studies on public acceptance of hydrogen and fuel cell technologies and
other energy technologies in different countries (Achterberg, Houtman, van Bohemen, & Ma-
nevska, 2010; de Bestwaldhober and Daamen, 2006; Huijts, De Goot, Molin, and van Wee, 2013;
Huijts, Molin, and Steg, 2012; Midden & Huijts, 2009; Truett & Schmoyer, 2008).

Given that hydrogen fuel cell technologies are generally unknown to the general public, special
attention was given to the type of information p rovided to respondents about the technology
prior to answering the questionnaire. Participants received neutral information regarding: a) hy-
drogen and fuel cells in general and; b) fuel cells for residential use (half of the sample in each
country) or hydrogen fuel cell electric vehicles (the other half of the sample), depending on the
type of application the respondent was evaluating. Participants also received information regard-
ing the potential consequences of the implementation of the two FCHapplications. Each of the
consequences was related to one potential benefit/cost of the application. Participants were then
asked to rate each of the consequences. The main objective of this exercise was to allow for an
informed evaluation of the application by the participants. The exercise was inspired by the In-
formation Choice Questionnaire method (Best-Waldhober and Daamen, 2006).

Nationally -representative samples of approximately 1000 adults from each country took part in
the online survey. The sample consistedof panel members who had agreed to participate in
online market and social research. The samples were representative for the age and gender
groups in each country and had an approximate distribution regarding region and education.
Invitations to take part in the survey were sent to participants through the access panel system.
Data was collected during April and May 2016.

1.2. The study on stakeholder attitudes towards FCHs

This second study used a mixed methods design based on qualitative interviews and aquestion-

naire survey. The target group was comprised of experts and members of the stakeholder groups
including research organisations, government departments/policy makers and private industry in
Germany, France, Spain, Slovenia and the United Kingdom. Téh survey was implemented with
energy stakeholders and hydrogen experts. The semistructured interviews were carried out with

members of the stakeholders groups around selected hydrogen demonstration projects in the

five countries.

The stakeholder survey wa conducted using an online self-completion questionnaire. The ques-
tionnaire for the survey was made-up of 16 questions regarding hydrogen production and use,
stationary and transport applications. Participants were asked to provide their expectations about
FCHs their perception of the main challenges facing these applications and their overall attitude
towards these applications. Some of the dimensions and items included in the questionnaire were
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drawn from the studies previously reviewed. Additional dimensions and items were specifically
generated by the research team based on previous knowledge on the state of the applications
and on the specific research objectives. As a check on fae validity, survey items were sent to
researchers and experts within the consortium to obtain suggestions for modification. Data was
collected from 30th March until 8th June 2016.

Qualitative interviews were conducted by the members of the research team in the five countries.
An open-ended interview protocol was developed to ensure that all interviewees were asked the
same questions and given the opportunity to comment on the same areas. The protocol concen-
trated on three main issues: evaluation of a spedfic hydrogen and fuel cell application (benefits
and opportunities; costs and threats; comparison with alternative technologies), expectations re-
garding the future adoption of the specific application, and recommendations for advancing the
use of the technology. Interviews were carried out between 13th November 2015 and 8th June
2016. Most of the interviews were conducted by phone; some of them face-to-face. The interviews
lasted between 15 and 90 minutes; most of them around 30 minutes.

Our sampling was deliberate and systematic rather than representative in a statistical sense. This

was done partly on the basis of deliberate or purposive sampling, convenience sampling and

snowballing. First, interviewees and organisations were selected to reflect a rangeof positions in

the relevant innovation system, though with an emphasis on demonstration projects (on station-

ary and transport applications). This stratificatio
tives and was aimed at understanding the variety of experiences and views of individuals working

in a range of projects, differentiated by project objective, type, scale and country. Second, we also

recruited stakeholders by snowball sampling and convenience. With the help of some interview-

ees we recruited new interviewees. Again, respondents were selected to represent varying levels

of involvement in FCH technologies.

We distributed a questionnaire survey to 333 members of the stakeholders groups in the five
countries. They were invited to participate via email. In terms of organisational background, the
majority worked in private companies, followed by government organizations and non -profit or-

ganizations. The experts that participated in the survey had plenty of experience in the field of
hydrogen and fuel cells: more than a quarter of the respondents have been professionally involved
in hydrogen and/or fuel cell activities for 11 years or more, 26 percent are involved in these activ-
ities for less than five years and 21 percent for five to ten years. With regard to the field of work
or expertise, more than half of the respondents, 53 percent, worked in research on hydrogen
and/or fuel cells. Nearly a third worked in the field of hydrogen production and a quarter in sys-

tems integrations.

We conducted a total of 145 semi-structured interviews. We first recruited professionals partici-
pating in large-scale projects on hydrogen and fuel cell technologies. In order to enlarge the
sample of interviewees, we also included representatives of the stakeholder groups familiarized
or potentially interested in FCH applications. Overall, these included representatives from adrnin-
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istration and government, the energy sector, industry, research and development (R&D) institu-
tions, small and medium sized enterprises (SME). They were mainly, but not exclusively, internal
(to the innovation system) stakeholders.

1.3. The SAMT

The Social Acceptance Management Toolbox (SAMT) consists of a database containing the
opinions and responses of stakeholders and members of the general public. It compares and
contrasts these opinions in order to highlight any gaps in understanding between the two
groups. The SAMT is used in conjunction with the hand book and illustrative Best Practice Case
Study (D6.4). Users are able to interrogate the SAMT which then produces a report that sum-
marises the responses from the general public and looks for areas of agreement and disagree-
ment between stakeholders and the public. It is often by analysing these differences that in-
sights are gained.
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Figurel: SAMT operation

The SAMT produces a report with advisory text to help users make sense of the findings and
plan a strategy to enhance the potential of social acceptance. Extracts from sample reports for
a fictitious stationary application in Germany, the UK and Slovenia are shown in section4.0 to
illustrate the type of information available to the user. In subsequent sections of this report
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these results are compared to the results from the analyses carried out in earlier work packages
to validate the results obtained from the SAMT.

2. RESULTSON PUBLIC ACCEPTANCE OF HYDROGEN FUEL CELL
TECHNOLOGIES

Hydrogen and fuel cell technologies

Levels of public awareness about hydrogen and fuel cell technologies in the context of energy
production vary across the seven studied countries. Levels of public avareness are higher in Ger-
many and Norway (50%) and lower in Spain (29%). Only around 6% of respondentsin the full

sample of European respondents consider themselves familiar with the technology. Despite this,
the European public tends to provide a neutral to positive initial evaluation of FCH technologies

as a potential solution to energy and environmental challenges. Almost 6 out of 10 respondents

(57%) evaluateFCHsas a good or very good solution to energy challenges. There are small but
significant differences in the initial evaluation of FCHtechnologies across the seven countries.

Residential Fuel Cells

The level of public awareness of residential fuel cells is significantly lower than the level of aware-
ness found for hydrogen and fuel cell technologies in general, in all of the countries studied. Only
around 25% of respondents report having heard of residential applications. The level of awareness
ranges from 32% in Germany to 20% in Norway. Fewer than 5% of respondents consider them-
selves knowledgeable about this specific application.

09/08/2017 D6.5 Social Awareness report covering WP3, &P 6 results Pagel2of 51



FCHIU20131
o Hydrogen acceptance in the transition phase
// HYACINTH (621228) FCHE.
SPHITIFCH.2013.5.3 ) 5
Hyacinth Kl

Stationary residential fuel cells
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Figure2: Awareness vs Acceptance StatiagaApplications

Generally, respondents provide a positive evaluation of home FCHs(average of 3.7 in a scale of 1
to 5). Around 60% respondents consider the technology a good or very good electricity and heat-
ing system. There are small but significant differences across the countries studied. The attitude
towards home fuel cells is more positive in Slovenia (mean 3.84in a scale from 1 to 5), Spain (3.79)
and Germany (3.78) and more neutral in Norway (3.48) and United Kingdom (3.62). Regarding
acceptance ard support, the majority of participants (64%) in the seven studied populations would
be happy to have a hydrogen fuel cell unit installed in their home in the future. There is a higher
level of acceptance in Germany, Spain and Slovenia (around 71%), and &wer level in France
(55%), Norway (58%), Belgium (60%) and UK (60%). Support of public funding foFCHsis generally
high in the seven studied countries, and higher than personal acceptance. More than 7 out of 10
respondents agree with providing subsidies to stationary residential FCHs

Finally, only around 2 out of 10 respondents consider it likely or very likely that they would pur-
chase a homefuel cell in the near future. The price the fuel cell is the most relevant reason for not
installing a fuel cell at home (73% of respondents), followed by the perceived lack of maturity of
the technology (45%). Other issues raised include not being the owner of the residence, already
having other electricity and heating system installed, the suitability for various types of homes,
potential installation problems, safety and lack of information.

The majority of respondents in all seven countries would support the installation of a fuel cell
power plant in their town. In the full sample, around 6 out of 10 respondents would vote in favour
of the siting of the power plant, 3 out of 10 are undecided and 1 out of 10 would vote against it.

Hydrogen fuel cell electric vehites (FCEVS)
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Public awareness of hydrogen fuel cell electric vehicles (FCEV) is higher than that for residential

fuel cell units. Around 45% of respondents have heard a little bit about FCEV and 15% report

knowing a little about fuel cell cars. There are sgnificant differences across the countries. Norway

and Ger many are the countries with higher | evels of
with FCEVis low across the studied countries. Fewer than 10% of respondents have had some

experience with FCEVs (passenger cars or buses).

Generally, respondents in the seven countries provide a positive evaluation of FCEVs (average of
3.7 in a scale from 1 to 5). Around 6 out of 10 respondents consider the technology a good or
very good option. There are small but significant differences among the countries studied. Re-
garding acceptance and support for FCEVs, the majority of participants in the seven countries
would be happy to have a hydrogen fuel cell car in the future (assuming all things being equal,
including price equivalence with contemporary cars and refuelling availability). Specifically, more
than 60% in the full sample would like to buy an FCEVin the future, again under conditions of
equivalence. Almost 80% of respondents are in favour of the subsitution of conventional buses
for hydrogen fuel cell buses, though with significant differences across countries.

Without the condition of equivalence, only a minority of respondents consider it likely or very

likely that they would purchase an FCEV if they need to purchase a car in the near future. The price
is reported as the most relevant factor for not purchasing a FCEV, followed by lack the maturity
of the technology. Other reasons for not purchasing a FCEV include the lack of refuelling stations,
having other necessities or not wanting to have a car, safety and other perceived disadvantages.

Finally, less than 5% of respondents are aware of the existence of a hydrogen refuelling facility in
their city. Generally, a hydrogen refuelling station is considered by the average respondent to
have more benefits than costs. Respondents generally support the siting of hydrogen refuelling
stations. Around 7 out of 10 respondents would vote in favour of the siting of the hydrogen refu-
elling station. Differences acoss countries are not significant.
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Figure3: Awareness and Acceptance of FCEVs

Differences in awareness and acceptance per countgrouping

When the data is examined according to the country grouping developed previously in the project
(countries were classified in advanced UK, Germany medium: Spain, Franceand low policy: Slo-
venia support to FCH technologieg, some interesting patterns are observed. Norway and Ger-
many have a similar position in terms of public awareness and hitial uninformed evaluation of
FCHs As initially expected given its level of hydrogen and fuel cell implementation, Germany is
the country with the highest levels of public awareness, acceptance and support to hydrogen and
fuel cell applications. With regard to the two applications, t he levels of awareness and acceptance
of FCHsare also high in Norway, but interestingly, the public in Norway is more positive about
FCEVs than they are about residential fuel cells. In the United Kingdom, the general publids sig-
nificantly more sceptic or neutral towards FCHapplications than in Germany and Norway. Public
awareness about the technology is also lower in the UK than initially expected, given the level of
implementation of these technologies. Interestingly, th e UK shares a similar level of awareness of
FCHsand uninformed evaluation to France.

With regard to the countries with medium policy support to FCH technologies, p ublic acceptance
and support to hydrogen and fuel cell technologies is relatively high in Belgium. In France, the
public is slightly less positive about these technologies than in other countries, but the level of

support to public funding for these technologies is high. The public in France seems to express a
relatively higher preference for alternative technologies such as hybrid and full electric cars. In
Spain, despite the low levels of awareness about the technology, the general attitude of the public

towards hydrogen and fuel cell applications is very positive. Levels of public acceptancein Spain
are significantly higher than in France and Belgium.
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Finally, in Slovenia, despite the low level of implementation of FCHtechnologies, the level of public
awareness and the general attitude of the public towards hydrogen and fuel cell applications is
very positive. The level of public acceptance of hydrogen fuel cell applications in Slovenia is sig-
nificantly higher than in countries such as France, Belgium or the UK.

In general, while some of the results of the study seem to indicate that countries with higher levels
of policy support and technological implementation tend to have higher levels of public aware-
ness and acceptance, overall, public reactions to hydrogen and fuel cell applications seem to be,

to a large extent, independent fromthe countryés | evel of technol ogical i
icy support.
Familiar- _ —— Unfamiliar -
Supporters and opponents opponent oponent
(3%) (5%)

Overall, based on the level of ac- Familiar -

d for th Unfamiliar - neutral
ceptance and support for the two FCH UG (10%)

applications studied, respondents can (34%)
be categorized into three groups: sup-
porters, neutrals and opponents. In the

Unfamliar -
neutral
(20%)

full sample, 6 out of 10 respondents can
be considered supporters of FCHs ap-
plications, 3 out of 10 as neutral and
fewer than 1 out of 10 respondents as
opponents to FCH applications (figure
3). There are significant differences across the Supporter Neutral Opponent
seven countries. The highest percentage of o
supporters is found in Slovenia, Spain and Ger-

many, and the lowest is found in United King-
. Unwaware Aware Unaware Aware Unaware
dom, France and Belgium. Aware

Supporters and opponents differ significantly Figure4: Classification of respondents according toeth
in their affects, beliefs and reactions towards level of awareness and their attitude to FCapplications
home FCHs and FCEVs. Both categories of re-

spondent evaluate both hydrogen fuel cell applications in significantly different ways. Although

the groups share most sociodemographic characteristics, male and younger respondents are sig-
nificantly overrepresented among supporters.

Sociodemographic correlates of public attitudes towards A€ applications

The data show the existence of small but significant socio-demographic differences in public at-
titudes towards FCH applications. Gender and age were the sociodemographic variables associ-
ated to more dependent variables. The pattern of association was very clea for sex: male respond-
ents reported, on average, higher levels of awareness, interest, acceptance and support relative
to female respondents. The pattern of association was unclear for age Younger participants re-
ported higher values in some of the variables, whilst older participants reported higher values for
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other variables. Educational level, size of residence and income were positively associated to al-
most half of the studied variables. Briefly, male respondents with university degrees living in cities
with more than one million inhabitants and living comfortably with current income had, on aver-
age, the most favourable profile of acceptability.

The effect of information and prior attitudinal orientations

Regarding the effect of providing informationon r espondent sd evaluation of FCE
an average non-significant increase in favourable attitude (after comparing the differences be-

tween the uninformed evaluation of FCHsand the informed evaluation of stationary FCH units

and FCEV). Interestinty, the effect seems to differ between opponents and supporters: as oppo-

nents become more informed about FCH applications, their evaluation of the technology gets

worse, and this variation is significantly higher than for supporters or neutrals.

Considering the previous attitudinal orientations of respondents, we find that those reporting a
positive orientation towards both environment and towards technology tend to report a more
positive evaluation of both applications, a higher level of interest and a higher self-reported like-
lihood of installing a home FCH or purchasing an FCEV. On the contrary, those without an orien-
tation towards technology and the environment report a more negative attitude towards both
applications, a lower level of interest and a lower self-reported likelihood of installing a home FC
or purchasing an FCEV. Those with a positive orientation to the environment or to technology
report an intermediate attitude to both applications.

A model of public acceptance of F& applications

A number of attitudinal factors influence the acceptance of residential hydrogen fuel cells and
FCEVs. First, the acceptance of both applications is influenced by the global attitude towards the
applications, which in turns, is influenced by familiarity, positive affect, negative affect, the per-
ception of benefits and costs and the preference for alternative technologies. Positive affect is the
variable most strongly associated with acceptance, for both the acceptance of home fuel cell units
and for the acceptance of FCEVs. Perceived benefits play a more relevant role in the acceptance
of home fuel cells, whilst the preference for alternative technologies (conventional cars) plays a
more relevant (though negative) role in the acceptance of hydrogen fuel cell cars. Trust, having a
pro-technology belief and environmental self-identity, has a positive but small effect on ac-
ceptance of both residential FCHs and FCEVs.

Discussion

Europe needs to decarbonize its economy and this requires action within the domestic and trans-
portation sectors. Among the alternative technologies for generating low -carbon heat and elec-
tricity and to replace fossil-fuel based powertrains, residential stationary fuel cells and hydrogen
fuel cell electric vehicles (FCEV) are receiving support towards commercialization. Consumer pref-
erences and choice will likely play a role in the degree in which these applications will impact on
reducing emissions and primary energy consumption. Existing public preferences may become a
hurdle to a hydrogen future. Understanding attitudes and behaviours provide insights into the
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factors that influence how individuals and households take decisions on technologies for electric-
ity and heat and transportation. Together with other measures, European carbon targets should
be underpinned by an evaluation of the likely role of public and customer preference and choice.
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3. RESULTS ON STAKEHOLDER ATTITUDES TOWARDS HYDROGEN
FUEL CELL TEBNOLOGIES

During the Hyacinth project, partners carried out in depth interviews with 145 research, com-
mercial and government stakeholders to understand their view§Ghtechnologiesand aug-
mented this with an online survey of 333 stakeholders from the same grabnedactors nec-
essary for the further diffusion of the technologiasd the anticipated public attitude to them.
Respondents were asked to choose whether they wished fooms to questions regarding sta-
tionary applications or Transport applicatiomuring the coding of the results of the interviews

it was decided to divide the responses into three categories:

1. Hydrogen supply and distribution. These are projects that airagoily about hydrogen
production, use and distribution, without a specific reference as regards the use of that
hydrogen.

2. Stationary Applications. These applications include systems to provide heat and power
for domestic and commercial propertiddninterruptablePower Supplies (UPSystems
and portable power for laptops, etc.

3. TransportApplications. This category includes FCEVSs, hydrogen refuelling stations and
other transport applications It is taken to mean applications related to transport in
general.

In general, of thestakeholdergarticipatingin the on line survey88 % think that A€technolo-
gies are a good or a very good solution to these challenges. There is some variance in the evalu-
ation across countries. However, these differencesidoturn out to be significant.
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Figure5: Medium term expectation for FCH technology market by country

When asked about their medium term expectations for FCHtechnologies some differences were
noted by country. France and Germany were most positive regarding micro CHP for homes. The
UK less so possibly due to the prevalence of natural gas grid powered heatingand the focus upon
transport applications at present within the UK (European Projects and Policies: deliverable report
from WP2 of Hyacinth). Micro CHP for industry was seen as a more likely scenario by stakeholders
in these three countries. Slovenia, having a lower level of hydrogen projects is understandably
more cautious regarding the medium term outlook. However, Spain is an interesting case, where
stakeholders are generally pessimistic Storage of renewables and FCEV buses were also seen as
a growth area by France, Germany and the UK although much less so by Spain and Slovenia.
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Figure6: Expectations of familiarity by country

Stakeholders generally agree across all states thathe general public and politicians and regula-
tors will have a low awareness of FE& technologies, with Spain having the lowest expectations
regarding this. Only France and Germany buck this trend with regard their politicians and regula-
tors. Interestingly, given its advanced hydrogen support status, the UK lags other advanced hy-
drogen states with regard the levels of familiarity of FCH technologies with in the research sector
and other professionals. Whether this is an accurate picture as only 40% of respondents rated
themselves not at all familiar with FCH technologies, or is due to the influence funding and policy
decisions is unclear. Certainly the UK has a strong bias towards transport applications but this is
also true of France and Germany who do not have similar expectations in these areasHowever,
the results are broadly in line with those gained by polling the general public.
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Figure7: Expectations of attitude by country

Interestingly the stakeholders did not anticipate the generally supportive attitude of the general
public for FCHtechnologies. Of the five states from which responses were gathered, Slovenia
understandably lagged behind the others. This is potentially due to the lower level of familiarity
with FCHtechnologies. None of the states considered in HYACINTH project,apart from Germany,
that has the most comprehensive set of policies regarding hydrogen and alternative energy
sources, expected politicians and regulators to have a particularly positive attitude towards FCH
Technologies.
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Figure8: FCH Technology strengths

During the in depth interviews, respondents from most states can see the potential of using FCH
Technologies in UPS applications.Some differences may be seenwhen responding to questions
regarding reliability and efficiency. Whilst the UK respondents highlighted reliability, they did not
mention efficiency, unlike German respondents for instance This may possibly be due to the
reliance on fossil fuels for electrical power generation rather than renewablesin the UK at the time
of writing . Alternatively it may be a reflection of the uncertainty regarding Carbon Capture and
Storage (CCS) within the UK. The more comprehensive national gas grid in the UK may have had
some influence upon UK respondents highlighting infrastructur e and disruption issues. The UK
respondents did not see domestic CHP as a particularly attractive option and seemed to favour

burning hydrogen in new or repurposed cookers, boilers and so on.
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Figure9: FCH Technology weaknesses

Most stakeholders agree that cost will be the most significant issue for stationary FCH technolo-
gies. Interestingly stakeholders in Germany and Spain have also identified inefficiency as an issue
in direct contradiction to other stakeholders from the same states. This seems a topic that might
be worth further investigation. Safety and the challenge of finding commercial partners is seen as
an issue by stakeholders in Slovenia, Germany and Spain. This mirrors the relatively weak strengths
regarding niche applications, Domestic CHPand, for the UK, the potential for non -domestic CHP.
France and Spain highlighted the issue of underinvestment.
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Figurel0: Expectations of familiarity for transporapplications by country

If anything transport applications stakeholders feel that the public will have a much lower aware-
ness of the technologies than those respondents who were primarily interested in stationary ap-
plications. Only German respondents felt that their public had a relatively good grasp of FCH
technologies, albeit a weak one. In the automotive sector the UK and Germany claimed higher
levels of familiarity. Thisis perhaps understandable given both governments have given support
to transport applications over several years. Interestingly this is at odds with stakeholders expec-
tations regarding familiarity amongst politicians and regulators. All stakeholders rated other pro-
fessionals in their sector as being familiar or very familiar with FCHtechnologies with German
respondents having the highest expectations. Itis interesting to observe clear differences between
member states in transport applications that do not appear to exist within stationary applications.
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Figurell: Expectations of attitude towards transport applications by country

In general the public is seen aswelcoming of FCH technologies. The country that appears to buck
this trend is Spain. Whilst their stakeholders expect the public to have a positive attitude towards
stationary applications, they feel much less confident with transport applications. This may reflect
the relative lack of transport demonstration projects within Spain. The other notable change is
the increase in positivity felt by respondents in the UK regarding the attitude of politicians and
regulators. This may be a result of widely promoted technology competitions aims at the
transport (and in particular the automotive) sector in the UK.
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Figurel2: FCH Technology strengths

For transport applications there was little difference between stakeholder responses during the

interviewsf or the three biggest perceived strengths: ORan
nology good relative to alternativesod. Only Spanish
hydrogen as a co-fuel with CNG. France and Spain falthat FCH technologies could act as a useful

range extension device for BEVs.
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Figurel3: FCH technology weaknesses

Once again cost is seen as the biggest weakness of FCH technologies. This is closely followed by
the limited support from governments and regulators, strong competition from competing tech-
nologies and a general lack of refuelling infrastructure. This is echoed in France whose respond-
ents raised the problem of a lack of sustainable hydrogen production. Perhaps this point to
Frances higher reliance on nuclear energy which would presumably be utilised in hydrogen pro-
duction in this country. This raises the question that if the issue of cost was taken away, would it
increase the appeal of FCH technologies and reducethe competition due to its superior perfor-
mance. This view is supported by Slovenian, UK and Spanish respondents who point out that BEV's
are already very suitable for urban environments. The advantage of FCH technologies being fast
refill/recharge provided the issue of poor infrastructure is overcome.

Discussion

There are some differences that may be observed across the five EU states taking part in this part
of the research. However, on the key issues there is a good deal of agreement between the
stakeholders from different states. Differences appear to exist where policies differ between coun-
tries regarding investment and promotion of FC H technologies at a state level or where a partic-
ular set of stakeholders are aware of an opportunity that is very specific to their country. Inter-
estingly sustainable hydrogen supply is not seen as an issue in heavily industrialised countries
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such as Germany and the UK but it is seen as an issue within French stakeholders. Given the levels
of industrial maturity within France this is puzzling and may point to a heavier reliance on nuclear
energy for electricity generation in this country.

4. THESAMTOUTPUTS

The following is shown to illustrate and validate the SAMT outputs. The SAMT was asked to
produce results for a fictitious stationary application to be based in Germany, the UK and Slovenia.
All regions were selected in these case studies.

4.1 Knowledge and Experience

In this section participants were asked questions regarding their knowledge and experience of
FCHechnologies. The public responses are seen in the top half of the output for each question.
These responses are then compared with the expectation or opinions of the stakeholder groups
and the results shown in the colour mapped bar below the public nes@o The colour map is
green for agreement and red for disagreement. A black dot signifies the strength of any agree-
ment or disagreement between the two groups.

For this exercise we are comparing the results from German, Slovenian and UK respondents to
see if any national differences adiscernible Certainly the thematic analysis of the stake-
holder interviews and surveys shows some clear differences in those issues that are seen as most
important.
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Figurel4: FCH technologyweaknesses
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Figurel5: The situation in the UK
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general public.

A3: Please rate your familiarity with hydrogen and fuel cell developments. Are you...?

A3 Average response = 2.1

1. Mot at all familiar

2. Slightly familiar -

3. Familiar -

Resporse

£ %ery familiar

0 20 40 &0 B0 100 120 140 160
Fregquency

Industry mapping » Public's level of awareness of HFC technologies
There is a disagreement between stakeholders and the public. Members of the public

believe that the situation is more positive than stakeholders. Attention should be paid
- - to discovening the reasons why the public believe the situation is good or acceptable
while stakeholders are more pessimistic. This may reduce significant amounts of

needless work or highlight majer gaps in the knowledge and understanding within the
general public.

Figurel6: The situation in Slovenia

All stakeholders had low expectations of the levels of awareness within the public. However, the
public in all three countries had a much higher awareness of the applications than anticipated
(50% or higher). Whilst all public respondents did rate their familiarity as low this is a relative term.
Clearly the public are more aware than the stakeholders think they are. This may be a symptom
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of stakeholders having a higher threshold for rating one as familiar than the public do. This may
have implications for communication strategies later on.

A5: Had you ever heard (before this questionnaire) of hydrogen fuel cell applications for home
use?

AS: Average response =14

1. Mo, not at all -

2. Yes, alitle bit -

Response

3. %25, [ know guite a few things -

4. Yes | know quite a lot

100 150 200 250
Freguency

=1
o
a

Industry mapping » Public's level of awareness of HFC technologies
There is a strong agreement between you and the public respondents that the
situation is negative. It should however be recognised that these views may not be
held for the same reasons and care should be taken when proposing ways to
- - address this. In general however, it is possible that this sort of situation will arise due
to external influences such as government policy. Alternatively it may be due to
reliability or convenience issues that are recognised as product deficiencies. Whilst
this may mean that managing the situation will be tricky, it is also an opportunity to
differentiate your product from your competition and gain an advantage over your
rivals by entering the market earlier with a better product.

A35: Taking into account all the information, what is your overall evaluation of hydrogen fuel
cell stationary home applications as a heating and electricity sourca?

&35 Ayerage regporse = 30

B Yerybad B2 Bad 03 Meural @4 Good W5 ey gead

Ingustry mapping = Good for domestic and non-domestic applications
There & a sining agreement befween you and ihe public respondents that the

- - slbuafon ks posiive. Wiilkst this a beneficlal position o be In you should ke care 1o
eG5LEDIsh the reasons Tor this. This should reguce the nsk of Inadvertently damaging
proguct sirangth and halp to build on tis.

Figurel?: Slovenia
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A3: Had you ever heard {before this gquestionnaire) of hydrogen fuel cell applications for home
usa’?

&5 huerages respose =15

1. Mo, ot af all

E 2. Ves, = il bi

'E 3 Fes, | oW guibs B Tew 1RNgS. -
& W, | hnce culla bl '

o =0 100 153 200
Frecuercy

Industry mapping = Publlc's lewel of awareness of HFC ischnologles

There |5 a song agreement Detwecn you and the pubilc respondents that he

SIbUZT0N 15 Negative. It Should Rowever be recognised Mat these WIEWs may not be

hield Tor the same reasons and care should be fakan when poposing ways o

_ asaress Mis. In general however, It i pocsible that Mis sor of stuaton will anse oue
to extemal Influences such as govemment pollcy. Altematively It may be dws to
rellanlify or convenlence issues that are recognised as product defidencies. Whilst
this may mean that managing the siuation wil be tricky, It Is also an opportunity o
diferentiate your product from your compsatiion and gain an advantage over your
rivals by entaring the markst sarler with a bether product.

A35: Taking into account all the information, what is your overall evaluation of hydrogen fuel
cell stationary home applications as a heating and electricity source?

A35: Average response = 38

W1 Vervbad W 2.Bad [0 3 Meutral W 4 Good MW 5 Verygood
Industry mapping » Good for domestic and non-domestic applications
There is a strong agreement between you and the public respondents that the
-- situation is positive. Whilst this a beneficial position to be in you should take care to
establish the reasons for this. This should reduce the nsk of inadvertently damaging
product strength and help to build on this.

Figurel8: Germany

09/08/2017 D6.5 Social Awareness report covering WP3, &P 6 results Page34of 51



FCHIU20131
™ Hydrogen acceptance in the transition phase
//- HYACINTH (621228) FCHD.
\\/ SP1JTIFCH.2013.5.3 %% 5
Hyacinth R —

AS5: Had you ever heard (before this questionnaire) of hydrogen fuel cell applications for home

usa?
AZ: Average response =1.4
1Mo, not st &l —
5 2. Yes, a little bit -
5
{=1
7]
L5}
o

3.Yzs, L know guite a few things .
4. Yes, | know guite a lot '

O 20 40 60 80 100 120 140 180 180
Frequency

Industry mapping » Public’'s level of awareness of HFC technologies
There is a strong agreement between you and the public respondents that the
situation is negative. It should however be recognised that these views may not be
held for the same reasons and care should be taken when proposing ways to
- - address this. In general however, it is possible that this sort of situation will arise due
to external influences such as government policy. Alternatively it may be due to
reliability or convenience issues that are recognised as product deficiencies. Whilst
this may mean that managing the situation will be tricky. it is also an opportunity to
differentiate your product from your competition and gain an advantage over your
rivals by entering the market earlier with a better product.

A35: Taking into account all the infermation, what is your overall evaluation of hydrogen fuel
cell stationary home applications as a heating and electricity source?

A3S Average response = 3.8

154 —

W1 Yervhad W2 Bad 03 Meutral W 4. Good B3 Wery good

Industry mapping » Good for domestic and non-domestic applications

There is a strong agreement between you and the public respondents that the
situation is positive. Whilst this a beneficial position to be in you should take care to
establish the reasons for this. This should reduce the nisk of inadvertently damaging
product strength and help to build on this.

Figure19:UK
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A19.5- Reguire a high frequency of maintenance » low frequency of maintenance (sliding scale from 1 » 5)

A10 .5 Avecrage regponsc = 3.3 (cxcluding 39 "don't know" responscs)

12
3

28

63

| 1. High frequency of maintenance M 2. 3. W4 w5 Low fregquency of maintenance

Industry mapping » Silent

There is a strong agreement between you and the public respondents that the
- - situation is positive. Whilst this a beneficial position to be in you should take care to

establish the reasons for this. This should reduce the risk of inadvertently damaging
product strength and help to build on this.

Industry mapping » Reliable
There is a disagreement between stakeholders and the public. Members of the public

believe that the situation is more positive than stakeholders. Attention should be paid
- - to discovenng the reasons why the public believe the situation is good or acceptable

while stakeholders are more pessimistic. This may reduce significant amounts of
needless work or highlight major gaps in the knowledge and understanding within the
general public.

Figure20: UK

In general, all respondents agreed that they expected FCH CHP systems to be quiet and reliable.
However, although stakeholders agreed with regard quiet, their opinion regarding reliability was
at odds with that of the public. This is potentially due to their deeper knowledge of the systems
and the problems they encounter with them.
surrounds technology as those most technically involved often only see those that fail and ignore
the many that operate reliably. More data would need to be collected regarding actual system
reliability before stakeholders should act.
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AAT: Irmagine you could vote in your homeowners association on placing a hydrogen fusl
station at wour building, would you vote in favour of it, or against it?

ALT: Ayerage resporme =50

72

B Dafinlak velo scginet 0 2 Probobdy vobs dgaral 0 2 Unsia W 4, Probably vela i Taved
B 5 Dedmidnky woie in fassur

Industry mapplng » Gansrally poaiive attiudes to technology

There | a srong agreement Detwasen you and the pubilc respandents that the
sliuation s positve. Whilst this a beneficlal position 1o be In you showld @Eke care 1o
establish the reasons for this. This should reduce the nisk of Inadvertently damaging

product strangth and help to build on tis.
A48: To what extent do you agree with the following statements?

A48 1: AN else equal (price, comeT, maintenance cos, e0z.). | woukd be happy to have 3 hyoogen fuel celf unit
in my home in futwe

48 1: verags rssporse =41

153

B 1. Srongly dengree B2 [kesgres B 3 Undecclad B 4 Agres B 5 Shorgly agres

Industry mapping » Customer acceptance

There Is a disagreement between stakehoiders and the public. Members of e pubilc

belleve that the siuation Is more positive than stakeholders. Attention should be pald
_ to discoverng the reasons why the public belleve the situation is good or accaptable

while stakenoiders are more pessimistic. This may reduce significant amounts of

necdless work or highlight major gaps I the knowledge and understanding within Te

general puslic.

Figure21: Germany

09/08/2017 D6.5 Social Awareness report covering WP3, &P 6 results Page37of 51



FCHIU20131
™ Hydrogen acceptance in the transition phase
//- HYACINTH (621228) FCHD.
\\/ SPLITIFCH.2013.5.3 ) s
Hyacinth Ry

AAT: Imagine you could vote in your homeowners association on placing a hydrogen fuel
station at your building, would you vote in favour of it, or against it?

A4T Average responsz =30

W . Defnitely vole aganst 2 Probably vole aganst o 3. Unsure W4, Probakly vote In Tavour
W 5. Definitely vote in favour

Industry mapping » Generally positive attitude to technology

There is a strong agreement between you and the public respondents that the
_ situation is positive. Whilst this a beneficial position to be in you should take care fo

establish the reasons for this. This should reduce the risk of inadvertently damaging

product strength and help to build on this.

A48: To what extent do you agree with the following statements?

Adg 1: All else equal (price, comfort, maintenance cost, efc.), | wouwld be happy to have a hydrogen fuel cell unit
in my home in future

A481: Average rasponse = 41

\_ "'\-.\.8
153 — Ty K\ar

B 1.5trongly disagree M 2. Disagree [0 3.Undecided W 4. Agree W 5. Strangly agres

Industiry m ing » Customer acceptance
There is a disagreement between stakeholders and the public. Members of the public

helieve that the situation is more posifive than stakeholders. Attention should be paid
_ to discovering the reasons why the public believe the situation is good or acceptable
while stakeholders are more pessimistic. This may reduce significant amounts of

needless waork or highlight major gaps in the knowledge and understanding within the
general public.

Figure22: Slovenia
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A4T: Imagine you could vote in your homeowners association on placing a hydrogen fuel
station at your building, would you vote in favour of it, or against it?

A4T. Average responsz =33

W 1.Definitely vole against 0 3. Unsure W 4, Probakly vote in favour 8 5. Defirtely votein favour

Industry mapping » Generally positive attitude to technology

There is a strong agreement between you and the public respondents that the
- - situation is posifive. Whilst this a beneficial position fo be in you should take care o

establish the reasons for this. This should reduce the risk of inadveriently damaging

product strength and help to build on this.

A48: To what extent do you agree with the following statements?

A48.1: All else equal (price, comfort, maintenance cost, efc.), | would be happy to have a hydrogen fuel cell unit
i my home in future

A48 Average rasponse = 39

W 1.Strongly dizagree M 2. Digagree [0 3. Undecided B 4. Agree B 3. Strongly agres

Industiry mapping » Customer acceptance
There is a disagreement between stakeholders and the public. Members of the public

believe that the situation is more positive than stakeholders. Attention should be paid
-- to discovering the reasons why the public believe the situation is good or acceptable
while stakeholders are more pessimistic. This may reduce significant amounts of

needless work or highlight major gaps in the knowledge and understanding within the
general public.

Figure23: UK

UK public respondents are more likely to have negative feelings regarding the placement of hy-
drogen installations such as refuelling stations compared to those in Slovenia or Germany. How-
ever, they are in general positive which is shown in the response from stakeholders. Howeer,
whilst a large proportion of public respondents would be happy to install a hydrogen fuel cell into

their homes, stakeholders did not anticipate this. This is possibly due to the more in depth
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knowledge of stakeholders regarding the likelihood of red ucing the real costs of such systems in
the near to mid -term. There are differences between the views of the stakeholders in the different
states but these are small and in general they can be taken to be in agreement.

A43: Imagine that you are considering replacing your current heating system. How likely, if at
all, would you be to install a hydrogen fuel cell system as a heating and electricity source?

Ad3: Average response = 3.1

W 1. Very unlikely  ® 2. Unlikely 00 3. Possible W 4, Likely W 5. Very likely

Industry mapping » Customer acceptance
There is a disagreement between stakeholders and the public. Members of the public

believe that the situation is more positive than stakeholders. Attention should be paid
- - to discovering the reasons why the public believe the situation is good or acceptable
while stakehclders are more pessimistic. This may reduce significant amounts of

needless work or highlight major gaps in the knowledge and understanding within the
general public.

A44: If you answered "very unlikely” or "unlikely" to A43, why is this (select all that apply)?

Add

Fuel cell applications for residential use not mature |
Prefer traditional systems of electricity & heat generation |

The hydrogen fuel cells described here rely on fossil fuesl |

Response

Prefzr renewable forms of electricity anc heat generation

Cost of instaling a fuel cell too high for my budget -

0 20 40 &0
Percentage of responders

Figure24: Germany
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Figure25: UK

09/08/2017 D6.5 Social Awareness report covering WP3, &P 6 results Page41of 51

































