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of it might be under partner Intellectual Property Right (IPR) rules, so prior to using its content please

contact the head of the consortium for approval. If, as a person or as a representative of an entity, you

notify that this document harms in any way the IPR, please do notify us immediately.

This publication reflects the views only of the author(s), and the FCH JU cannot be held responsible for

any use which may be made of the information contained herein.

The authors of this document have taken all available measures in order for its content to be accurate,

consistent and lawful. However, neither the project consortium as a whole nor the individual partners
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responsibility that might occur as a result of using its content.
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EXECUTIVE SUMMARY

This deliverable describes the specification and design of the Social Acceptance Management
Toolbox (SAMT) that will lie at the heart of the HYACINTH project. It discusses the structure of
the research data and how that has been shaped into the necessary themes to be useful to the
potential FCH technology developer. This toolbox has been developed to help promoters and
decision makers to integrate issues related to social acceptance into their developments.

Section 3.0 of this deliverable describes in detail the way in which the SAMT will be structured
and how it is anticipated that the output report will be presented. The tool contains data mapped
into themes according to the social Acceptance Model chosen in WP3. “Methodological Design”.
This data was collected via online questionnaires aimed at two groups: one from the general
public and one containing industry or technology stakeholders. The breakdown of these groups
was as follows:

1. 7 148 members of the general public in seven EU states. These states were: Belgium,
France, Germany, Norway, Slovenia, Spain and UK.

2. 333 Industrial, research and funding stakeholders in five EU states which were France,
Germany, Slovenia, Spain and UK.

This data was then compared with the responses from 145 semi-structured interviews with key
stakeholders within industry, government and academia/research in order to highlight points of
agreement and disagreement that might increase the user’s understanding of any given
situation.

The tool box enables users to filter the data that they interrogate via a number of filtering
guestions designed to narrow the search such as the age group of the respondents, their country
and region of residence, the type of application the user is interested in, etc. the toolbox then
selects the data that matches these filters and presents the findings to the user as a report that
may be downloaded in pdf format. The report will highlight any points of agreement between
stakeholders and the general public (either positive or negative) and any points of disagreement
in order to bring these to the attention of the HFC developer. Advice from past projects in similar
industries may then be offered to the user to assist in their decision making regarding ways to
overcome difficulties or reinforce points of strong agreement. Further reports will be published
as the tool is developed to enhance and expand upon the detail contained in this report.
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1. INTRODUCTION

A key aim of the HYACINTH project is to gain a deeper understanding of the social awareness and
acceptance across Europe of FCH technologies and to help stakeholders to develop their
products, services or infrastructures.

This deliverable is part of WP6: “Development of Management toolbox” which has the objective
to develop a Social Acceptance Management Toolbox (SAMT) to be used by FCH technology
providers and developers to enhance the potential of acceptance of a particular FCH technology
by the general public and so accelerate mass uptake of these technologies.

2. OBJECTIVES OF THE DELIVERABLE

The SAMT will be built upon the outline of a Level of Awareness & Acceptance model identified
within WP3 “Methodological Design”. In addition, the structural concept will also utilize certain
aspects of a QFD (Quality Function Deployment) analysis. QFD is designed to help planners focus
on characteristics of a new or existing product or service from the viewpoint of market segments,
company, or technology-development needs. The technique will be utilized to develop matrices
for evaluation purposes. The structural concept will also include key information identified from
WP2 “Context Analysis” and WP3 “Methodological Design”.

The objective of WP2 was to collect as much information as possible in order to set up the
starting point for subsequent WP and tasks. It focussed upon those factors which affect the Social
Acceptance of hydrogen within the society. Information was collected from Germany, UK and
Norway to understand the context within countries characterised as demonstrating advanced
support for hydrogen technologies; Belgium, France and Spain for medium support; and Slovenia
to compare and contrast countries with low support for hydrogen technologies. The review
covered specific policies and programs aimed at promoting the use of hydrogen and fuel cell
technologies within these countries as well as previous studies on the social acceptance of FCH
applications. This has provided a deeper understanding of the populations and stakeholder
groups that have been previously studied, the socio-psychological dimensions studied in the
literature (e.g. awareness, knowledge, familiarity, global attitude, emotions, acceptance and
support, etc.) which in turn inform the research in later work packages and the structure of the
SAMT, and the FCH applications that have been or are being studied in order to ensure that the
research work was focussed on the most important technologies and social aspects.
Understanding of particular policies within the various EU states has enabled the team
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developing the SAMT to provide insights into particular responses from the general population
and stakeholders within those states.

In WP3 (“Methodological Design”) the overall social research concept was defined and specified
to the different target groups. This report (“Methodological Design”) addresses a series of
fundamental issues related to the design and scope of the two main research tasks developed in
HYACINTH and aimed at examining public and stakeholder attitudes towards FCH technologies
in various European countries. In particular, it identified the conceptual and methodological
challenges underlying this research undertaking.

The report covers two sections:

= Study 1: Public awareness and acceptance of FCH technologies.
= Study 2: Stakeholders’ acceptance, expectations and views of FCH technologies.

The primary aim of the first study was to assess levels of awareness, understanding and
acceptance of hydrogen and fuel cell technologies in the general public in seven EU countries:
Belgium, France, Germany, Norway, Slovenia, Spain and United Kingdom. The survey employed
a self-reported questionnaire developed specifically for the objectives of the project to measure
public attitudes towards FCH technologies across the EU with a focus on three specific
applications:

(1) Hydrogen as a medium for storage of renewable energy,
(2) Fuel cell transport applications and related infrastructures and
(3) Fuel cell residential applications.

The stakeholder study used a mixed methods design based on qualitative interviews and a
guestionnaire survey with experts and members of the stakeholders groups in various EU
countries. Specifically, this study consisted of:

= A survey implemented with energy stakeholders and hydrogen experts in five EU
countries: France, Germany, Slovenia, Spain, and UK.
= Semi-structured interviews carried out with members of the stakeholders groups around
selected hydrogen demonstration cases within five EU countries: France, Germany,
Slovenia, Spain and UK. The applications covered were:
o Hydrogen supply and use
o Mobile applications
o Stationary applications
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The research model based upon an adapted model from Huijts et al (2012), seeks to understand
the psychological factors influencing acceptance. The structure of this model was used to provide
the framework of the SAMT.

The toolbox is designed to contain the information gathered during WP4 “Data Collection”
according to the research plan developed in WP3 and the data analysed in WP5 “Data analysis
and interpretation”. The SAMT allows developers to interrogate public opinion regarding
hydrogen and fuel cell technologies and applications within their field of operation, a specific
country or region, and within specific social groups. Using modified QFD techniques this
information is correlated with the central matrix/box via the findings from the stakeholder
gualitative interviews and quantitative survey. The perceived level of performance against these
issues for both data sets is compared to one another in order to highlight any points of
disagreement between the different respondents, any areas where the overall opinion might
indicate a negative outcome regarding social acceptance and those where a positive outcome
might be indicated and thus whatever actions are being taken should be maintained.

Stakeholder Views §
2
\ E
5y €1 Mapped strongly to
&
Customer wants
N Customer’s
P Safe ) _
) ISSUES Perception of
Public response (Wants) are performance

mapped to

shown here
\ Developer’s /
performance /

Figure 1: The QFD model
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Thus the toolbox offers a set of information facilitating decisions on promotion activities, market
preparation, and effective policy support mechanisms, all of it particularized for a given European
region and a certain technology.

3. SOCIAL ACCEPTANCE MANAGEMENT TOOLBOX (SAMT)

3.1. Basic Structure of the Toolbox

The SAMT is populated using 3 sets of data collected in WP4 “Data collection” and analysed in
WP5 “Data analysis and interpretation” and one set of data gleaned from literature research
carried out in WP3 “Methodological Design”:

Public responses — online (quantitative) N=7 148
Industry responses — online (quantitative) N = 333
Industry responses — interview (qualitative) N = 145

P wnN PR

Mitigation of risk of non-acceptance text

The toolbox takes the form of a database containing the above data. Potential FCH technology
developers will interrogate this database via a user interface that will ask them to filter the
responses from 7 148 respondents and 33 stakeholders, in order to assist them in narrowing
down their search. Typical questions refer to age, type of application, and knowledge of FCH
technologies. The tool then matches their requests to the responses recorded in the quantitative
and qualitative research (WP3 and WP4) and presents this to the developer as a set of criteria
statuses. These statuses may be used, along with explanatory text and examples of best practice
also contained in the toolbox to guide the FCH developer and enhance the potential of their
technology gaining widespread acceptance.
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Figure 2: SAMT General operation

3.2. Inputs into the toolbox

The public and stakeholder quantitative research both begin with some demographic questions
regarding the respondent. Following this the data collected falls into three broad categories:

1. Relating to stationary applications.
2. Relating to transport applications.
3. General responses applicable to both transport and stationary applications.

The responses given to the online questionnaires have been mapped onto a model discussed in
WP3 — the Technology Acceptance Framework — which provides several themes:

Knowledge and Experience.

Trust.

Positive and Negative Affects.

Perceived Effects- Costs, Risks and Benefits.
Perceived consequences.

Attitude.

Initial acceptance.

© No vk wbhN R

Acceptance.
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The qualitative research data is also mapped onto this model in order to match responses from
interviewees to the themes around which the quantitative data has been arranged. Thus the tool
can take advantage of several search filters, for example to narrow down the search using the
demographic data, to only that which is applicable to the technology application under review.

In addition, the tool has the capability to report on demographic data that was collected during
the quantitative research. Note that some demographic questions are used for both initial
filtering options and in some of the report output.

3.3. Interrogating the Toolbox

The toolbox is accessed via a web portal attached to the HYACINTH Website
www.hyacinthproject.eu . Upon entering the site, the user will find an initial welcome screen

that explains the toolbox purpose and operation, to then be directed to answer a set of filtering
guestions designed to narrow down their data search.

Once these have been completed, the SAMT will match the relevant data to their search and
generate a report. The process flow is shown in figure 3.

Enter website

Complete Filtering
gquestions

b

N

SAMT matches relevant
responses

A 4

.| Output report
generated

Figure 3: SAMT Process
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3.3.1 Entering the Toolbox

Upon entering the toolbox, users will encounter a welcome screen containing the following
message:

o
@ 1
s TR

Hyacinth Hydrogen Technology Acceptance Tool

Welcome to the HYACINTH - Social Acceptance Management Toolbox (SAMT) for hydrogen and fuel cell technologies (HFC). This project has
received funding from the Fuel Cells and Hydrogen Joint Undertaking (FCH-JU) under grant agreement No. 621228,

The SAMT has been designed to provide practical advice to developers and/or sponsors of HFC technologies that they now intend to progress
from a completed demonstration project or phase to full market acceptance and wide public adoption. This so called transition phase is often
difficult to navigate and this tool contains information regarding the knowledge of and attitude to HFCs from 7000 members of the public
throughout the EU and over 250 industrial and governmental stakeholders. This information is designed to help the developer to understand
the concerns of the public who will be the target market for any proposed technologies and will, where appropriate offer advice from key
players in the industry.

First you will be asked some questions about the type of technology you are interested in. You will then be given the opportunity to filter the
results according to certain demographic data.

The results will be presented according to the key themes in the Technology Acceptance Framework (Ref). Areas of concern will be
highlighted in RED and, where the relevant information and research exists, text will be provided which could explain how to improve
acceptance levels in these areas.

Get started »

Hyacinth Project Partners

\

ABERDEEN Ciemat

CITY COUNCIL

I_ i - ‘oundation : /
fmidrégeno CIdaUt ' L4 %

+ and Energy Research and Orvelapment FnEoter

+ Ra i I m W
| p | US|F WNormsTaT @ ey n it
, kil UNIVERSITY OF LEEDS 4

SAMT developed by , University of Sunderland | @ Hyacinth Project 2016 |

Figure 4: Hydrogen Technology Acceptance Tool

3.3.2 Filtering the data

In order to narrow down the search parameters within the tool to ensure that only meaningful
data is presented to the user, a number of filtering questions have been created which are now
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asked. These questions are prefixed with “F” and are designed to help the user to select between
stationary and transport applications, males or female respondents, specific countries and,
where appropriate, regions.

The user will also have the opportunity to select the age range of respondent and to select those
who fit a particular demographic such as regular users of social media for instance. Figure 5
illustrates the filtering mechanism.

F1: Application(s)

|
v \/ i

Transport Stationary Both

F2: Group(s)

v y

General Stakeholders Both
Public

F3: Male/Female/both?

Figure 5: The filtering Mechanism

With the exception of questions F1: Application(s) and F2: Group(s), each filter question is linked
to a corresponding question within one of the quantitative questionnaires and will be referred
to in this report with either a number or prefixed with an “s” (the public online questionnaire).

Any questions referred to within the filtering question that are prefixed by “i” refer to
corresponding questions within the stakeholder online questionnaire.
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The prefixes were established by the HYACINTH Consortium and the SAMT Development Team
in order to facilitate the development of the database and were not part of the questionnaires
which were developed within WP3 “Methodological design” and implemented during WP4 “Data
Collection”. The annotated questionnaires are included in Appendix 2.

Note: Unless specifically stated there are no default answers to the filtering questions.

o 7
/. %@§ SEVENTH FRAMEWORK
e PROGRAMME
\\/ 4
Hyacinth Hydrogen Technology Acceptance Tool

Home » Filtering Questions

F1: Which technology are you interested in?

Stationary Applications Transport Applications Both Stationary and Transport Applications

F2: Whose opinions are you interested in?
General Public Industry Both

NEXT

SAMT developed by , University of Sunderland | @ Hyacinth Project 2016 |

Figure 6: Filter screen 1

As a result of the initial filtering questions, the user is given a set of different options. For
instance, should the user not be interested in stationary applications, they will not see the
filtering questions relating to types of property and ownership as these will be irrelevant
to their inquiry.

Likewise the user may choose to receive responses from specific segments of the
respondents. These filter questions are shown below:

F2: Whose opinions are you interested in? = General Public / Stakeholders/ Both

F3: Using the responses to the demographic question S1 from the online survey
answered by 7 148 members of the public, users are able to select responses by the sex of
the respondent by answering the filter question: Are you interested in the opinions of

| 28/02/2017 | D6.1 SAMT DATA BASE AND BASIC STRUCTURE Page 14 of 38




ak FCH-JU-2013-1
I/'.”z" & Hydrogen acceptance in the transition phase
1; /s HYACINTH (621228) QFCHY.
Hyacinth SP1-JTI-FCH.2013.5.3 s

1. Males.
2. Females.
3. Both.

F4: Which age range are you interested in (results will be shown inclusive of
specified ages)? Using the responses to question S2, users are able to select the age range
are they interested in? (Results are be shown inclusive of any listed ages) Default to “All”.

1. Enter range Youngest to Oldest.
2. All.

F5: Which country do you want the general public responses from? Using info from
data collectors, users are able to select data from particular countries, note these are the
countries that were part of this research project, by answering the question.

Users may now select from a drop down menu (Belgium, France, Germany, Norway,
Slovenia, Spain, United Kingdom, All).

F5.1: Which region do you want the general public responses from? If F5 selects a
single country, they may select a single region or all — Which regions do you want the

responses from?
Drop down menu lists options supplied by project partners+ All.

F6: Are you interested in energy awareness? At the end of the online survey there
are a number of questions relating to the respondents lifestyle. One of these questions
asks about their energy awareness. This filter question asks users to indicate how energy
aware do you want respondents to be? In response they are asked to tick all the
statements that apply. The tool automatically defaults to the “All” option.

Table 1: Matrix for question on Energy Awareness

Strongly
disagree
Disagree
Undecided
Strongly agree
All Responses

Agree

Often reads blogs / news etc. about energy
technology issues

Interested in the field of new energy
technologies

| 28/02/2017 | D6.1 SAMT DATA BASE AND BASIC STRUCTURE Page 15 of 38
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Thinks technologies will solve many
environmental problems
F7: Are you interested in lifestyle activities? The next question asks which

respondent lifestyle activities are users interested in? In response the user is asked to tick
all the statements that apply. The menu defaults to the “All” option.

Table 2: Matrix for question regarding lifestyle

Never

Rarely

Occasionally

Frequently

Very
frequently
All Responses

Develops career

Discusses / researches automobiles

Helps the environment

Home renovations or “fix it” projects

Nature / outdoor pursuits

Plays sports, recreation or exercise

Religious or spiritual practices

Researches / tries new technology

In school, lectures or other education

Shopping

Socialising

Takes care of / spends time with family

Using internet for fun or leisure

Volunteering or giving to charity

Watching TV or movies

As explained earlier in this report, users may choose to view data related to one type of
application or both. In these cases, they will be faced with different options regards the
filtering questions. Where the answer to Filter question 2 = General Public / both and Filter
question 1 = Stationary Applications / Both, then the user will have access to specific

filtering questions regarding stationary applications that are listed here.

F8: What type of housing are you interested in? Tick all that apply.

1. Detached House.
2. Semidetached house.
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3. Terrace house.
4. Flat /apartment.
5. All.

F9: What tenancy are you interested in (tick all that apply)? What type of dwelling
occupancies are you interested in? Tick all that apply.

Home owners.
Rented.
Other.

All.

P wn e

F10: What existing heating systems are you interested in? Tick all that apply.

1. Natural gas.
2. National Grid Electric.
3. Other.

Where the answer to Filter question 2 = General Public / both and the answer to Filter question
1 = Transport / Both, then the user will have access to specific filtering questions regarding
stationary applications that are listed here.

F11: Which respondent transport usage are you interested in? Tick all that apply.
Default to “All”.

Table 3. Matrix for question regarding transport usage

<
€
o
< €
~ c 5
= o] o g
() ~ — O (%)
c |z |3 8|S g
~ Q. ) ” o 2
% % v 3 Q © o
© O % © e ] - %
> > = +
[ © 8 ) n g Qv
g2l |98 v | =
(AT} ~ (@] — = 2 <
Car
Public Transport
Bicycle
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Where the answer to Filter question 2 = Stakeholders / both:

F12: Which country do you want the responses from?:

Drop down (Belgium, France, Germany, Norway, Slovenia, Spain, United Kingdom, All).

F13: Which organisations are you interested in the views of? Tick all that apply.

Private.

Public.

Government Organisation.
Educational Organisation.
Other non-profit organisation.
All.

o vk wnNE

F14: How much experience do you want respondents to have?:

Drop down (No Involvement, Less than 5 years, 5 — 10 years, 11-20 years, 20+ years, “All”).

F15: Which field of work do you want respondents to be involved in? Tick all that

apply.

Research on HFC.

Fuel cell developer or manufacturer.
Hydrogen production.

Professional services provider.

Car manufacturer / EOM.
Systems integrator.
Education, safety and training.

© 0N hEWNR

Fuel cell user.

[EEN
o

. Hydrogen storage.

=
[y

. Service station operator.

[EEN
N

. Supplier to developer or manufacturer.

[EEN
w

. Commercialisation support.
14. Fuel cell distributor or agent.
15. All.

Policy development and program administration.

F16: Which Hydrogen related application do you want respondents to be involved

in? Tick all that apply.
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Not involved in specific application.

Small stationary (50kW or less).

Large Stationary (more than 50kW).

Portable (including micro).

Mobile Auxiliary power.

Hydrogen production and fuelling infrastructure.
Mobile primary power and drive train.

All.

© No vk wnN PR

Where F2 = Stakeholders/ both and F1 = Stationary / Both

F17: How professionally familiar do you want respondents to be with HFC stationary
applications?

Drop down (Not at all familiar, slightly familiar, familiar, very familiar, All).
Where F2 = Stakeholders / both and F1 = Transport / Both

F18: How professionally familiar do you want respondents to be with HFC Electric
Vehicles?

Drop down (Not at all familiar, slightly familiar, familiar, very familiar, All).
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The screens are shown in the following figures.

\?/4. =

Hyacinth

Home » Filtering Questions

F3: Are you interested in the opini
Males Females M
F4: Which age range are you interested in (results will be shown inclusive of specified ages)?

‘Youngest: I:l Oldest: I:l

F5: Which country do you want the general public responses from?

United Kingdom v ‘
F5.1: Which ion do you want the general public responses from?
All Regions

F6: Are you interested in energy awareness?

Yes No

F7: Are you interested in lifestyle activities?
Yes No

F8: What type of housing are you interested in (tick all that apply)?

¥ Detached House |# semidetached house
¥ Terrace house ¥ Flat / apartment
F9: What tenancy are you interested in (tick all that apply)?

¥ Home owners ¥ Rented

¥ Other

F10: What existing heating systems are you interested in (tick all that apply)?
¥ Natural Gas ¥ National Grid Electric
¥ Other

F11: Which respondent transport usage are you interested in (tick all that apply)?

Everyday / nearly everyday | 2-5 days per week 1-3 times per month | Less than once per month m

Car 7] v 7] 7] 7] )
Public Transport I %] 4 I vl v
Bicycle I (53]} I =]} (74} 2]

TICK ALL f NONE

F12: Which country do you want the industry responses from?

Belgium France Germany Norway Slovenia Spain United Kingdom All

F13: Which organisations are you interested in the views of (tick all that apply)?

\# Private ¥/ Public

¥ Government Organisation ¥ Educational Organisation
¥ Other non-profit organisation

F14: How much experience do you want respondents to have?

No Involvement Less than 5 years 5-10 years 11-20 years 20+ years All

F15: Which field of work do you want respondents to be involved in (tick all that apply)?
|l Research on HFC Fuel cell developer or manufacturer
'/ Hydrogen production

®

®

Professional services provider
") Policy development and program administration ¥/ Car manufacturer / EOM

() Systems integrator I Education, safety and training
() Fuel cell user I Hydrogen storage
o 4

'/ Service station operator Supplier to developer or manufacturer
' Commercialisation support ¥ Fuel cell distributor or agent
'/ Hydrogen Distribution

<

F16: Which Hydrogen related application do you want to be involved in (tick all that apply)?
1) Not involved in specific application ¥ Small stationary (50kw or less)

1) Large Stationary (more than 50 kw) I Portable (including micro)

(=] I

| Mobile Auxiliary power Hydrogen production and fuelling infrastructure

") Mobile primary power and drive train

F17: How professionally familiar do you want respondents to be with HFC stationary applications?
Not at all familiar Slightly familiar Familiar Very familiar All

F18: How professionally familiar do you want respondents to be with HFC Electric Vehicles?
Not at all familiar Slightly familiar Familiar Very familiar All

FILTER RESULTS

SAMT developed by , University of Sunderland | ® Hyacinth Project 2016 |

Figure 7: Filter questions Screen 2
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F8: What type of housing are you interested in (tick all that apply)?
Detached House Semidetached house
Terrace house Flat / apartment

F9: What tenancy are you interested in (tick all that apply)?
Home owners Rented

Other

F10: What existing heating systems are you interested in (tick all that apply)?
Natural Gas National Grid Electric
Other

F11: Which respondent transport usage are you interested in (tick all that apply)?

_ Everyday / nearly everyday | 2-5 days per week 1-3 times per month | Less than once per month
Fj FJ FJ Fj "] v

Car
Public Transport s i i s 3 v
Bicycle v 3 3 3 3 v

TICK ALL / NONE.

F12: Which country do you want the industry responses from?

Belgium France Germany Norway Slovenia Spain United Kingdom All

F13: Which organisations are you interested in the views of (tick all that apply)?
Private Public

Government Organisation Educational Organisation
Other non-profit organisation

F14: How much experience do you want respondents to have?

No Involvement Less than 5 years 5-10 years 11-20 years 20+ years All

F15: Which field of work do you want respondents to be involved in (tick all that apply)?

Research on HFC Fuel cell developer or manufacturer
Hydrogen production Professional services provider

Palicy development and program administration Car manufacturer / EOM

Systems integrator Education, safety and training

Fuel cell user Hydrogen storage

Service station operator Supplier to developer or manufacturer
Commercialisation support Fuel cell distributor or agent

Hydrogen Distribution

F16: Which Hydrogen related application do you want respondents to be involved in (tick all that apply)?

Not invalved in specific application Small stationary (50kw or less)
Large Stationary (more than 50 kw) Portable (including micro)
Mobile Auxiliary power Hydrogen production and fuelling infrastructure

Mobile primary power and drive train

F17: How professionally familiar do you want respondents to be with HFC stationary applications?
Not at all familiar Slightly familiar Familiar Very familiar All

F18: How professionally familiar do you want respondents to be with HFC Electric Vehicles?
Not at all familiar Slightly familiar Familiar Very familiar All

FILTER RESULTS

SAMT developed by , University of Sunderland | © Hyacinth Project 2016 |

Figure 8: Filter Questions Screen 3
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3.3.3 Outputs

First output will be to state how many responses are included out of the total number due to the
filters applied e.g.: As a result of the filters you selected 333 out of 7 148 public responses and
35 out of 333 stakeholder responses are included.

The resulting report will be organised around the themes in the model (Technology Acceptance
Framework) and will highlight areas of concern and provide sections of relevant text where
necessary and available. Per theme, the report will show information from data sets 1,2 & 3 (1
where Public responses have been requested in the filtering options, 2 & 3 where stakeholder
responses have been requested).

Where any of the responses in the theme have been highlighted as Red or where the total
responses from the most negative, two options amounts to over 40% of all responses that
expressed a preference — appropriate text from data set 4 (mitigation ) will be output. This data
set will be the subject of deliverable D6.2. “Level of Awareness and Acceptance model for real
time data evaluation of survey results month”.

The report is output in PDF format to be viewed on screen and is easy to print for the user. The
report allows the user to understand where stakeholder views coincide with the public and
where they diverge. It also allows the user to understand the strength of the views held by both
the stakeholders and the general public. This enables the user to make informed choices
regarding appropriate actions that should be taken. For instance, where both parties agree that
a certain parameter is not a strength, then action should be taken to improve the situation.
Where one party thinks that the situation is good but other does not, then this warrants close
attention to understand the reasons behind this. Where both parties agree that the situation is
good, then this warrants actions to ensure that this situation is protected. In all cases, the team
will be better equipped to ensure that important points are built into their development plans
early enough to enhance the chances of social acceptance and the success of the product. An
example is shown in figure 9.
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A2: Before participating in this study, had you ever heard of hydrogen fuel cell technologies in
the context of energy production?

A2

m Yes MW No

Industry mapping » Public's level of awareness of HFC technologies
_ There is a slight difference of opinion between industry stakeholders and the general

public in this area.

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

A3 Average response = 2.0

2. Slightly familiar |

3. Familiar |

4. Very familiar |

0 20 40 60 80 100 120 140 180
Frequency

Industry mapping » Public's level of awareness of HFC technologies
_ There is a strong correlation between the views of industry stakeholders and the

general public in this area.

Figure 9: Example of PDF Report OQutput
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The responses have been gathered from answers to the questions posed within the online
guestionnaires sent to 7 148 citizens and the online questionnaires and interviews carried out
with industry, research and government stakeholders. These responses have been mapped onto
the Social Acceptance Model Themes outlined in the report from WP3 “Methodological Design”
and also against each other, i.e. questions posed to the public were mapped against those posed
to the stakeholders. An example is shown below.

The numbering system has been devised by the SAMT Development Team to facilitate the
creation of the database using the order in which the questions appear in the questionnaires and
does not necessarily correspond to any numbering that might have been seen by the

ausn
|

respondents. The prefix “i” is used by the SAMT Development Team to differentiate between
respondents to the public questionnaire and the respondents to the industrial, academic and
governmental questionnaire. In addition, where the public groups answered questions related
to specific applications, these questions have been identified with a suffix b for transport
applications. No suffices were used for questions related to stationary applications. The same
guestion numbers were used in order to assist the programmers when relating the responses to

certain question topics.

The public questionnaire:

S1-59 demographic checking questions
1-4 general responses

5-21 regarding stationary applications
5b-19b regarding transport applications

30-33 general responses

Whilst there is a lot of similarity between some of the stationary and transport questions, it
proved difficult to ensure that the question numbering always corresponded between stationary
and transport applications. For example 7 and 7b are not similar, but 9 and 8b do correspond
and suitable care has been taken to ensure that the responses are correctly mapped.
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The stakeholder online guestionnaire was not numbered. For the purposes of the SAMT, the

guestions are referred to and numbered in the order they appear on screen:

i1-i8 general responses

i9 only used for data collection as directed remaining questions to stationary
or transport application questions

i10-il14 regarding stationary applications

i15—i20 regarding transport applications (note there is a question 18x inserted as

the initial numbering missed a question out)

The SAMT provides outputs based around 51 questions grouped over eight themes
described in WP3, Deliverable 3.1 “HYACINTH Social H2 Acceptance and Awareness
Research Concept” and Deliverable 3.2 “Questionnaires to the General Public and Selected
Stakeholders”. The themes are:

e Theme One: Knowledge & Experience

e Theme Two : Trust

e Theme Three ; Positive and Negative Affects

e Theme Four ; Perceived Effects — Costs, Risks and Benefits

e Theme Five : Perceived Consequences
e Theme Six : Attitude
e Theme Seven : Initial Acceptance

e Theme Eight : Acceptance

These responses were augmented with the key issues highlighted within the Thematic
Analysis of the Stakeholder Interviews, Deliverable 5.2. An example of the output is shown
in figures 10 and 11.
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Good range or duration

Integration with existing infrastructure...

Lack of local emissions
Reduces disruption for consumers

Storage medium for other energy...
. A vector for both heat & power
Strong Positive

Rapid refuelling

comment
Environmentally positive

Unqualified positive evaluation

Positive societal evaluation

H2FC technology is relatively mature

Silent

Combination with BEV extends EV range

Green H2 can be cheaper than brown...

Flexibility

Affordable

Not dependent on scarce Lithium
Need to distinguish ICEs and FC
Sector capabilities

Safe

Energy security

Quality of partnerships

Efficient

an be generated at home / Energy...

o
[6,]

i

10 15

B France MSlovenia B UK M Germany M Spain

Figure 10: Hydrogen supply and use: perceived strengths
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Hydrogen source sustainabili
Strong Negative inancial cost  ——————— >

Safety and associated perceptions
Competition from alternative technologies
Inadquate or excessive...
Limited awareness and support by...
Petroleum refuelling stations not supportive
Weaknesses\Location or space problems
Handling and transport of H2
User acceptance
Unreliability / immaturity / durability
Storage issues
Scarcity of H2 supply
General lack of infrastructure
Underinvestment
EV (battery) already suitable for urban use
Lack of markets / market acceptance
Lack of commercial support/interest
Nationally fragmented support
Battery limitations
Relatively low power
Lack of awareness and understanding,...
Negative despite positives

comment

Life cycle inefficiency &
Fuel cell installation
Supply chain

0 10 20 30 40 50 60 70

B France M Slovenia UK ®Germany M Spain SUM

Figure 11: Hydrogen supply and use: perceived weaknesses

Using these and the other tables included in this report, the team was able to extract the
most important factors for each application in both positive and negative forms. The
positive and negative responses from the interviewees were divided into themes that were
subsequently mapped onto the themes on the questionnaire by the team working on WP6
using a technique known as Affinity diagrams. In order to normalise this data, negative
statements (weaknesses) were modified to become positive statements. For instance
financial cost in figure 11 is seen as a strongly negative issue to respondents. This was
expressed as “low cost” in order to make it a positive requirement rather than a perceived
weakness. Each statement/requirement was assigned an appropriate value on a six point
scale ranging from strong negative (i.e. a major weakness) to strong positive (a major
strength) based upon the proportion of views expressed. This allowed the team to develop
the comparative analysis method adapted from QFD methodology that provides a clear
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picture of how the FCH sector is performing with regard to particular characteristics. This
richer picture of the situation helps to prevent development teams from missing vital
information and insights and is shown in table 4.
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Table 4: Mapping of the thematic data to the questionnaire responses
Industrial Stakeholder Data for Hyacinth
Strong  Medium Weak Weak Medium  Strong Map to
-ve -ve -ve +ve +ve +ve questionnaire
1 2 3 4 5 6
Knowledge and Experience
Q1, 2, 3, 8a, 6b,
* 7b (1&2), 17b,
Public's Level of Awareness of HFC Technologies 19a
Strong and effective communications * 19a, 17b
Percieved Affects
Silent * 10a5
Reliable © 9b5, 10a5
Compares well to other technologies & 13b1-4,14a1-4
flexible and versatile R
. Q9b6,10a1,
low cost 10bx3, 11ax3,
Efficient * 9b2, 10a2
Safe i Q9b4, 10a6, 10bx
9b1, 10a4,
* 10bx2, 11ax2,
Low emissions/enviromentally friendly 18b2, 20a2
Positive & Negative Effects
Integrates well with existing technology/infrastructure b 1lax4
Not too complex e 9b3, 10a7
" 9b7, 10a3, 15b4,
minimum disruption to the customer 18b5,
Reduces pressure on the grid 3 11ax1, 20a2
. 10bx6, 13b1-4,
Performs as well as alternatives 14a1-4, 15b1,5
Short refill time * 9b3
Competitive option for portable power i
Suitable for fleets * 12b
Can be mixed with other gases to reduce consumption R
Good for domestic and non-domestic applications 3 13a
Trust
Well regulated * 30a1&2
Government and regulator support b 30b1&2
Mature technology 3 15b3, 16al
Attitude
Support from petroleum industry e 10bx1
Consistent support from National Governments * 16b2
Perceived consequence
Widely prevalentin the long term &3 15b6
Good in niche applications R
Near term market growth expected &3
Intention to Accept
Good incentives to ownership © 10bx4, 11ax5, 15k
Stronger emisions controls will help 3
Generally positive attitude to technology R 17a, 19b, 12b, 8b:
Acceptance
Strong commercial network b
good infrastructure b 10bx5
Strong aftermarket support R 15b4
* 18b1,4&5,
Positive societal evaluation 20a5&6
14b, 15a, 15b6,
* 16a2,4, 16b1,
Customer acceptance 18a1l, 19b, 21a
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4. CONCLUSIONS

As a result of completing the input filters, the potential technology developer will receive
a report outlining the key issues that have emerged as a result of the research carried out
by the HYACINTH consortium. This will be grouped in logical themes that will contain,
where appropriate and possible, relevant advice and best practice examples obtained from
the qualitative interviews and the research literature. The information contained within
this report will remain valid for a period of time, but as FCH technologies, policies and
people’s opinions change, this information will need to be refreshed on a regular basis to
remain valid. This period should not be less than one year and is recommended to be six
months.

The report, presented on screen or as a printable PDF document, will provide the FCH
technology developer with relevant advice regarding issues of social acceptance that are
often overlooked by technology providers. These will be presented in an easy to read
format allowing developers to modify their approach in order to enhance the probability
of acceptance and widespread adoption. Without this tool many social acceptance issues
may be overlooked resulting in a longer period of transition from demonstration to wide
spread adoption due to these. An extract from an example report (excluding mitigating text
at this stage is contained in appendix 1).

Some further refinements of the SAMT will be carried out following feedback from
Deliverables D6.2. “Level of awareness and acceptance model for real time data evaluation
of the survey results month” and D6.3. "Optimized and tested SAMT”. Language and terms
will be refined to assist with the understanding of the report’s findings. An example of this
is the use by the programmers of the phrase “strong correlation”, as this does not
differentiate between positive (agreement) or negative (disagreement). This will be
corrected and reported upon in future deliverables.
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Appendix 1: Extract from an Example Report
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Hyacinth - Hydrogen Technology Acceptance Tool Output

As a result of the filters you selected, 677 out of 7,148 public responses and 59 out of 333 industry
respanses are included.

Responses have been mapped onto a model - the Technology Acceptance Framework - which
provides several themes:

Knowledge and Experience

Trust

Positive and Negative Affects

Perceived Effects - Costs, Risks and Benefits
Perceived Consequences

Attitude

Initial Acceptance

Acceptance

PN A WD =
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Theme One: Knowledge and Experience

A1: How would you rate the following problems in terms of importance for your country?

A1.1: The need to improve energy security by being less dependent on fuel imports from ather countries

1. Not important ‘

2. Slightly important

A1.1: Average response = 4.2

3. Moderately important

Response

4. Important

5. Wery importart

0 50 100 150 200 250
Freqguency

Industry mapping » Public's level of awareness of HFC technologies
There is a slight difference of opinion between industry stakeholders and the general
public in this area.

A1.2: The need fo reduce the greenhouse gas emissions that cause climate change

A1.2: Average response = 4.2

1. Not important
. 2. Slightly important
b
2 3 Moderately important
&
4. Important
5. Very importart
0 50 100 150 200 250 300
Frequency

Industry mapping » Public's level of awareness of HFC technologies
There is a slight difference of opinion between industry stakeholders and the general
public in this area.

2of 86
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Ad: Are you aware of any specific installation of this kind in your region?

A4

22

290

W Yes MW No

There is a slight difference of opinion between industry stakeholders and the general

- Industry mapping » Public's level of awareness of HFC technologies
public in this area.

There is a difference of opinion between industry stakeholders and the general public

- Industry mapping » Strong and effective communications
in this area.

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

AS Average response =1.3

1. No, not at all

2 Yes, alttle bit

Response

3. Yes, | know guite a few things -

4. Yes, | know quite a lot

100 150 200
Frequency

=]
wh
L]

There is a correlation between the views of industry stakeholders and the general

- Industry mapping » Public's level of awareness of HFC technologies
public in this area.
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Appendix 2: Examples of annotated questionnaires used to develop the SAMT Database
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[Application A: half of the sample]

. We would like to know your views on home hydrogen fuel cells. But, please, first let us know...

(5. The type of house you are currently living in

%9@

Detached House @
Semi-detached House@
Terraced House@
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Q6. Is this #pipe in answer text from Q5#
{Detached House, Semi-detached House, Terraced
House or Ffat/ Apartment) your own or rent?

(52

0\;

own (0]
Renting it @
Other situation @

Q7. What type of heating system provides most of
your heat and hot water?

5\/?' 7

Natural gas CD

Electricity from the nationat grid

Other, please specify:

@)
&>

| 28/02/2017 | D6.1 SAMT DATA BASE AND BASIC STRUCTURE

Page 37 of 38




FCH-JU-2013-1

Hydrogen acceptance in the transition phase

HYACINTH (621228)

FCH

2 §
- - (z}/q &
Hyacinth SP1-JTI-FCH.2013.5.3 Dot
=T} FCH-JU-2013-1
'ﬁ‘;‘ﬁn Hydrogen acceptance in the transition phase
4 HYACINTH (621228)
Hyacin SP1-JTI-FCH.2013.5.3
Construct Item Scale
.
Awareness \;tf:]h-lad you ever heard (before this «  No,notatall {1)
st:onnafre} of hydrogen fuel cell vehicies? . Yes,é little bit (2)
*  Yes, | know quite a
If you would fike to re-read the background few things about that
information please click on the info button @ (3)
This button will be shown on each of the = Yes, | know quite a fot
following pages about this subject {4)
Experience (7b. Have you ever got on a... - *  Na, never (1)
+ Hydrogen fuel cell car? 9,75 — 4L | = thadarideonce(2)
- 1= Ibad aride several
| - +
» Hydrogen fuel cell bus? cz;?b 2 times (3)
= | frequently use one
(4).
Construct Item Scale
Affect 08h. To what extent does thinking about Scale 110 5 for each
. hydrogen fuel cell vehicles evoke the following affect
items randomized feelings to you?
gstoy i ‘Bb 1 x  Notatall (1)
x - ke
Worry C[, (gb 9 *  Notreally (2)
* Aversion *B + Alittle (3)
* Hope (’Zf 8b - *  Somewhat (4)
¥ interest ﬂ/%b — [—[' v Very much (5)
Construct ltem Scale
| Perceived costs, risks 09h. What are your expectations with respect Scale 1-5
and benefits to hydrogen fuel cell cars? e
(perceivad effects) ) 6=
‘ | expect that they would... Add don't know bption
ftems randomized :
= he envirenmentally friendly - be
environmentally harmful QL,Cf b -':L
= have sufficlent range — don’t have a ci/cf j:) 9
- sufficient range
. i
*  be easy - not easy to refuel / recharge ﬁj{, T b_"%
*  be safe to drive — not safe to drive (1,‘7‘1 b "1‘ "~
*  bereliable — unreliable CI/C[ [9“_5“
*  be econemically affordable — economically
not affordable a4 b -
* make my life easier — wouldn’t make my
life easier c-]/['[ | S
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