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The transition phase of FCHtechnologiesis expectedto happen
within the nextdecades

Implementacionprocess

- Transition
Initial phase Market

Challenges higher cost and less comfortable infrastructure or
lower reliability.

Benefits energy efficiency and environmental benefits (no local
emission$

Advanced hydrogen support (Germany UK), medium support
(Spairn) andlow support
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Amongthe alternative technologies residential fuel cells and
hydrogenfuel cell vehicles(FCEY

Both applicationshave massmarket potential and will have a

significantimpact on reducing emissionsand primary energy
consumption

Social acceptance will likely play a role in the successful
adoptionof hydrogenandfuel cellapplications
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Fundedby the FCHIU in call 2013 (SR-JTHFCH0135.3 Social
acceptanceof FCHtechnologiesthroughout Europe) Total cost
999,383¢€; EUcontribution: 661,584¢.

Coordinator NacionalHydrogenCentre(CNR2), 11 main partners
from 5 different Europeancountries

Startedin September2014with a duration of 30 months.

Aimsto gaina deeperunderstandingof the socialacceptanceof
hydrogentechnologiesacrossEurope
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HYACINTH: Specific objectives

ldentify and understand awareness and
acceptance of hydrogen energy and FCH
technology and perceive potential benefits
iIn_the general public and at selected
stakeholders

|ldentify the main drivers of social
awareness and acceptance of FCH
technologies in order to  provide

recommendations

Support stakeholdersby providing a social
acceptanceaesearchoolbox.
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HYdrogen ACceptance \//l.
IN the Transition pHase Hyacinth

/" Themain objective of

/" HYACINTH project is to gain a
deeper understanding of the
soeialaocoptmcooihydrogon )
and fuel cell (HFC)

// HYACINTH aims to:
/ Identify and understand awareness
and acceptance of hydrogen energy
| and HFC technologies,
+ Identify the main drivers of social
and P of HFC

technologies, and
+ Support stakeholders with a social

European citizens and about 400 selected
stakeholders.
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KB. THE HYACINTH PROJECT DETAILS

PARTNERS

Centro Nacional del Hidrogeno (CNH2) i Spain
| PLUSF France T France
Fraunhofer-Institut fur System- und
Innovationsforschung ISIT Germany
Aberdeen City Councili United Kingdom
University of Sunderlandi United Kingdom
Centre for Energy, Environment and
Technology (CIEMAT) T Spain
Sustainability Research Institute (SRI),
University of Leeds - United Kingdom
CIDAUT Foundationi Spain

Razvojni Center za Vodikove Tehnologije
(RCVT) 1 Slovenia

NORSTAT Services GmbH (NORSTAT) i
Germany

| PLUSF Espafia i Spain

) &

Hyacinth

Clﬁidrégeno
IplUSIF

~ Fraunhofer
ISI

B
ABERDEEN

CCCCCCCCCCC

University of

W Sunderland
Cs

iemat

UNIVERSITY OF LEEDS

cidaut==

Razvoijni center
za vodikove
tehnologije
NORSTAaT
| &) 2
% /4
a ¢*

Pt



European Energy Research Alliance

WORK PACKAGES

¢ WPL £t NP mighapament includes meetings, reporting,
deliverables, day to day work. The webpage design and
developmentishereincluded

I WP2 A Contamalyisiso is aimed to gather information
that could be useful for the rest of the WPs.

T WP3nMet hodoldegi mofithe studies, one for
the general public and two on-stakeholders. This WP
includes the design of the questionnaires and protocols to
be implemented in the Data Collection (WP4).

I WP4 A Datcao | | e ¢ twitho three parts: personal
interviews with stakeholders, online questionnaires for
selected stakeholders and a general public survey.

T WP5 i
the information gathered from WP4 alongside with
information from WP2 to obtain two studies: one for the
general public awareness and acceptance of hydrogen
and fuel cell technologies and the second one for the
stakeholders awareness and acceptance. The
information obtained will feed the information treated in
the toolbox (WP6).

i WP6fADevel opfmamagementt o o | bisoaimed
to present the final results of the project: a social
awareness report and a toolbox. The toolbox should help

stakeholders to better communicate or target their

products or services.

Da @remlysis and 1 nt er pr gwillzanalysel o

I WP7 0 DI sseminaengagenstakeholders in the
project and in the use and spreading of the results of the
project (the two studies and the toolbox).

WP2: Context analysis

WP3: Methodological
design

WP4: Data collection

WP5: Data analysis
and interpretation

WP1: Project management
uoneulwassIg: /dM

WP6: Development of
management toolbox

This project has received funding from the

Fuel Cells and Hydrogen Joint Undertaking (FCH-JU) under grant agreement N° 621228
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DESIGN METHODS HYACINTH
project
1. Public awarenessand
acceptance of FCH| | PUBL'Cd t " hSIZAKEHOLtDE;SFCH
technologies ACI0SS ublic awareness and acceptange akeholder acceptan

of FCH technologies across Europe

technologies across Europe:

Europe 1 T
2. Stakeholder Survey Survey Semistructured
acceptance of FCH 1000 participants 333 participants interviews
technologies  across 7 European 5 European 145participants
Europe countries countries 5 European
| o
Toolbox Social Acceptance Management Toolbox (SAMT

To help promoters and
decision makers
integrate issues related
to socialacceptanceanto
their developments

To help promoters and decision makensegrate
Issues related to social acceptance into their
developments
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DESIGN METHODS

PUBLIC SURVEY STAKEHOLD&R SEMi{ STRUCTUREL
SURVEY INTERVIEWS

Participant Belgium, France, Germany, France, Germany, Spain,

. : : : France, Germany, Spain,
Norway, Slovenia, Spain anc Slovenia, and United Y, =P

Slovenia, and United Kingdon

countries

United Kingdom Kingdom
DEIE] _
_ April 2016 March2016to June2016 November 2015 to June 201€
collection
Total samplemgiy LUl ERIS 333 participants 145interviews
=l=lsablligal=1ale Recruitment througiNorstat Invitationssent out bythe Interviews were conducted by
panel. project partners the project partners
' : Professionalsvolved in
Sampllng General population (aged 1€ Energy stakeholders and :
hydrogen demonstration
and more) hydrogen experts .
projects
h :
Procedure Online questionnaire Online questionnaire ggrzcgic;?/dp?;/j:c;::ngrsm
ided b tat ided b tat : .
provided byNorsta provided byNorsta Duration ca. 30 min

Data The data was analysed usin The data wasnalysedusing Qualitative data has been
Analysis SPSS software. SPSS software. coded withMaxQDA
This project has received funding from the
Fuel Cells and Hydrogen Joint Undertaking (FCH-JU) under grant agreement N° 621228
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—— _ Belgium
Objegtlves of the public study W Erance
A To examingublic awareness, familiarity, Germany
perception of benefits and costglobal
attitude and acceptance of FCH Norwa}’
technologies. Slovenia
A To identify key individual and social Spain

determinants of public awareness and
acceptance of FCH technologies; ,
A To report on crosgountry comparisons in 7.148participants
public awareness, attitudes and (> 1.000
acceptance towards FCH technologies per country)

United Kingdom

Survey Method Survey data collected in 7 European countries
Participants around 1000 members of the general population aged 16 and over.
Nationallyrepresentative samples.
Studiedapplications
1. Hydrogen fuel cell stationary residential applications
2. Hydrogen fuel cell transport applications'and related infrastructures
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Awareness of residential hydrogen fuel cells

The level of public awarenessabout home HFCsis very low in the seven studied
populations Only around 25% of respondentsreport having heard about residential
fuel cell micro-CHP(this is 15 percentagepoints lower than the level of awarenessof
HFCsin general) And lessthan 5% considerthemselvesknowledgeableabout this

application
100% -
80% -
Yes, | know
: Yeg, | know 60% -
quite a few quite a lot
things
g abm.Jt th_ese 20% -
about them applications
m]llllll
O% N T T T T T T
No, not at Belgium France Germany Norway Slovenia Spain  United
all Kingdom

75%

No, not at all
M Yes, a little bit
B Yes, | know quite a few things about them
H Yes, | know.guite

This project has received funding from the

Fuel Cells and Hydrogen Joint Undertaking (FCH-JU) under grant agreement N° 621228
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Informed evaluation /global Acceptance of home HFCs
attitUde Of home H FCS Thestudy shows & would be happyto havean hydrogen
fuel cell unit in my home in ¥ dz{i dakaBnél 6 out of 10
verybad would be happyto have a residential HFCunit at home
° 5% (2 out of 10 would be very happy), 3 out of 10 are

undecidedaboutthis andlessthan 1 out of 10 would not
be happyaboutit at all.

Acceptable

32% 100% Figure. % of respondents in the total sample that would like to have a
hydrogen fuel cell system in their home

80%

60%

40%

20%
In all the countries surveyedwe find that the
majority of the population rates the technology 0%

as a good option (percentagesrange from 40%
and 53%), followed by those who rate it as g
acceptablgfrom 27%to 36%)

Belgium Franc
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Respondents Oreasons for not willing to buy a
home HFC

I think the price of installing a fuel cell will
be too high for my budget

| think fuel cells applications for residential
use are not a yet mature technology

I

Recycling of fuel cells
| would prefer to invest in renewable forms

Other disadvantages of electricity and

eneration for my¢é

Delivery and installation The hydrogen fuel cells described here rely

on fossil fuel

Political and companies interests

| would prefer to invest in traditional

Suitability for different type of homes systems of electrici

and heat generatior

0% 20%  40% 60% 80%  100%

E

Maintenance, reparations and lifespan
Hydrogen production
Environment, pollution and health

Need of i nf or

Danger and safety

Price and cost

This project has received funding from the
Fuel Cells and Hydrogen Joint Undertaking (FCH-JU) under grant agreement N° 621228
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Awareness of FCEVs

Awareness is significantly higher f6CEVelative to residential fuel cell micrGHPAround
45% of respondents have heard a little bit aboBECE\And even a 15% reports knowing a

few things about fuel cell cars.

100% -

Yes, | know Yes, | know 80% -
quite a few quite a lot
things about about this 60% -

that 2%

13% 40% -

20% -
No, not at all
0% T T T T T T

40%

Belgium France Germany Norway Slovenia Spain  United
Kingdom

No, not at all
M Yes, a little bit

M Yes, | know quite a few things about them

M Yes, | know quite a lot a
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Informed evaluation/ Acceptance of FCEVs
QIObaI attitUde Of FCEV The majority of participants in the seven studied

populationswould be happyto havea hydrogenfuel cell
carin the future (keepingall elseequal) More than 60%

Veryobad Bi‘d in the full samplewould like to buy a FCE\ the future.
1% 5% Around 30% of respondentsare undecidedabout it; and
around 10% are not willing to have a hydrogenfuel cell
Acceptabl carin the future.
€ Figure . Global evaluation of HFCEVs (as % of respondents

31% that consider them a very badvery good solution)
80% -

60% -

40% -

In all the countries surveyed we find thtte majority o
of the population rates the technology as a good 0% - , , ,
option (percentages vary between 44% and 56%),

followed by those who rate it as acceptable (betweero -
23% and 3%).

-40% -
Belgium France Germany Norwa




Respondents Oreasons for not willing to buy a FCEV

Fuel production |
Political interests |

Attittude change |

Environtment and pollution |

Other |

General disadvantages

Danger and safety

I candt i magi

uy lsack ef gefuelling stations

ng

Full electric cars are a better option

Having a fuel cell vehicle will make my
life more difficult

Fuel cells vehicles are not yet a mature

he price of purchasing a fuel cell car will
be too high for my budget

Conventional cars are Tor
option

This project has received funding from the
Fuel Cells and Hydrogen Joint Undertaking (FCH-JU) under grant agreement N° 621228
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A Surveycontent:

A
A

A

A

A

Innovationsystems rationale: successful
technologies require stakeholdatignment
Stakeholder perceptions diydrogen
technologies

In-depth evaluation of either

A Smallstatichydrogen fuekell
applications

A Hydrogen fuel cell electric vehicles
(FCEVs)

Perception of other actors the innovation

system

Factors influencinfuture market

development

A Questionnaire surveyluringspring 2016
A Population:selected stakeholderin 5 countries
A Implementation:Online questionnairgby Norstai

Hyacinth

France
Germany
Slovenia

Spain

\ ,United Kingdom

333 participants




STAKEHOLDER SURVEAMPLE
A Heterogeneousffiliations

A Around 33% from private
companies

A Around 15% from public and
government  organisations,
educationand other non-profit

A Plentyof experience

A >25% have 11+ years of work
experience

A >21%5-10yearsof experience
A Differentfieldsof expertise

A >50%work in research

A 30%on H2 production

A 25%in systemsntegration

Participants by country

“DE mUK #ES mFR =Sl

FCH

This project has received funding from the [ j;
Fuel Cells and Hydrogen Joint Undertaking (FCH-JU) under grant agreement N° 621228 %’os"..m
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What are your expectations regarding the
medium-term (5-10 years) market

A 88% think that HFC are a good or a Buses, wil . Peaaiol L YOUL COUN]
very good solution for energy and refuelling stations
environmental challenges (no Cars with refuelling
country differences) stations

European Energy Research Alliance

Portable power
A Most positive future expectations applications
about H2buses and H2 as a means Storslge of m Total
of storage for renewable energy renewable energy u S|
Large-scale system ® FR
A : F2NJ LINRY
A Respondents are in favour to mES
further governmental support for Back-up power = UK
9 : PP systems
FCH technologies -CHP for m DE
O02YYSN

m-CHP for homes

This project has received funding from the
Fuel Cells and Hydrogen Joint Undertaking (FCH-JU) under grant agreement N° 621228
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Most challenging providing refuelling points

followed by costs
Less challengingsafety

They favour FCEVs over other drivetrains /

fuels. The highest competitiofy battery
electric vehicles

Public funding: Support for research and
development angroviding infrastructure is

most important demonstration project and

subsidies for vehicles less relevant.

Professionals from the same sector and
researchers are perceived as most familiar,
Tl YAT AL NAue

0KS Llzof A OQa
perceived similarly.

Hyacinth

A Static applications

s

A Most challenging cost disadvantages
A Less challengingafety issues and

technological maturity

Support for research and development
Is favoured over funding for
demonstration project and subsidies
on purchase prices.

Professionals from the same sector
and researchers are perceived as mos
FEYAfAFNE GKS Lz
Attitudes are perceived similarly.

f2gSaitao !0 (
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A Factors influencing ratings of future market
deployment

A Forstationary applications:

I Competition ofrenewable electricity and heat
technologies

I Implementation ofair quality regulations

I Developmeniof business models fa#2 distribution
Infrastructure

A ForFCEVs

I Competition from alternative technologies

I Competition from full electric cars as well as CNG / LNG
cars

I Perceived attitudes of professionals from the samessector
and from actors from the autemotive sector @
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Interviews template

A Projectinitiation andoverview.

A  Evaluatiorof the hydrogen application, France

~ acceptanceandsupport .Germany

A Expectationsegarding thefuture Slovenia
adoptionof the specific _ Spain-—

~ technology/application. nited Kingdom

A Recommendationfor advancing use of

the technology. 145 interviews

Semistructured interviewsbetween NovembeP015 and June
2016

Population:selected stakeholders 5 countries

Implementation:telephoneor faceto-face interviews,recorded
and summary transcripts
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European Energy Research Alliance

Interweweepercentage Intervieweepercentage by
by country affiliation

m Other non-profit
organization

m Local government

m Public company

m University or state
research organisation

® Multisector
partnership

m Government Ministry
or agency

m Commercial

This project has received funding from the
Fuel Cells and Hydrogen Joint Undertaking (FCH-JU) under grant agreement N° 621228
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A Perceptionsof hydrogen supply and use

Strengths:

AEnvironmental performance of hydrogen
(despite the scepticism of the inefficiency
of combining multiple conversion
processes)

AVersatility:energy storage vector for
renewable energy supplyper se and in
relation to electrical grid balancing)

Weaknesses

ACost

A Limitedawareness among regulators and
government

Alnadequate or excessive regulation

A Competition from alternative technologies

ALack of commercial support and lack of
markets

Almmaturity and durability

AGeneral lack of infrastructure

A Perceived.safetissues

Key expectations (mixed):

APositive view: market development
expected by many in the relatively
near term (albeit with national
differences and specificities).

AUncertain future for hydrogen and a
high degree of conditionality on
government policy support.

Recommendatios:

AMore government and political
support is required

ANeedto inform and engage
stakeholders

A Additional R&D. te-educeIcosts




o
(4. STAKEHOLDER INTERYNMRTHOD AND ) %/o
W7

RESULTS
Hyacinth
A Perceptions of static applications

Strengths: Key expectations (mixed):
AH2FCs for portable power (could also be AEXxpectationgxpressing a

bracketed with the potential for uninterruptible ~ POSitive inevitability for the

power) technology
Alntegration with existing infrastructurg(UK AUninterruptiblesupply systems as

respondents On|y) one such niche (German
AEfficiency of fuel cells (reducing the pressure on_respondents only)

the electrical network) A Stationary uses being more likely
AThe capacity to offer domestic and nen than mobile uses (UK

domestic CHP, power and heat, including high _respondents only)

power. AHydrogen being used as a storage

medium as key to the takap of

Weaknesses static applications (UK
ACost & Investment costs respondents only

ACompIeX|ty of the system and its components
At SNOSAOSR | yR WI Ol dz ¢
A Competition from alternative technologies

AThe challenge of finding commercial partnets

ecom atgg_s:
Government support
ARegulatorysupport particularly
relating to issues of safety
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A Perceptions of mobile applications
Strenghts Expectations
A Operational performance: long A Specificvehicle fleets being the first to use H2FC
range,short refill times, high technology
torque, strong performance ANiche uses first or only
generally and relative to alternatives ATighter emissions standards driving H2FC use
AEase integration with existing ABattery electric vehicle (BEV) with H2FC being tl
infrastructure most likely option
A Suitability for specifidleets ATransport corridors being first to suppoii2FCs
Weaknesses Recommendations
A Financial cost A Governmental, political and regulatory
A Perceivedcompetition with other support

technologies AR&D to support cost reductions
A Lack of infrastructure A Commercial partner support

A Limitedawareness and support by regulators A More communicqtion and engagement
and government generally, including of publics

Alnadequate or excessive regulations, codes Alnvestment in refuelling ihfrastnuctire

or standards @
A Safety B, -

T
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AObijective Provide practicall
advice to developers and/or
sponsorsof HFCtechnologiesy
that they now intend to |
progress from a completedl Public SUrvevs
demonstration project or | vey
phase to full market | Best Practice
acceptance and wide public
adoption. [

\-------------'

T o I I o 0 I 0 o o o o o o o o
A Quality FunctionDeployment:technique usedo understand:

A what is important to their customers,

designs/services accordingly and

product/service developmentrocess

f

Stakeholder Surveys\
Stakeholder Interviews:

U)

A how well they are addressing those issues in order to adjust th

A ensure that these vital issues are not lost during the

Hyacinth

INPULS (7.000EU general publiand 250
industrial and governmenstakeholders)

SAMT

Generates

'

Database of:

A Attitudes

A Experiences

A Beliefs

A Funding Climate
ir A Political Support

---W--
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Home » Filtering Questions

F1: Which technology are yo

Stationary Applications

F2: Whose opinions are you
General Public Industr

NEXT

SAMT developed by

\7/; L&

L)
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Home » Filtering Questions

F3: Are you interested in the opinions of
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 from?
United Kingdom v |
F5.1: Which n do you want the general public responses from?
All Regions
F6: Are you interested in energy awareness?
-
E—" —
F7: Are you interasted in lifastyle activities? ; SEVENTH FRAMEWORK
o PROGRAMME
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
I 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 il 53} il ] ] ]
Public Transport 7] 7] 7] 73] 7] 7]
Bicycle w @ w @ “ #

TICK ALL / NONE

F12: Which country do you want the industry responses from?
Belgium France ‘Germany Norway Slovenia

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 invelved in (tick all that apply)?

() Research on HFC ¥ Fuel cell developer or manufacturer
Hydrogen production ¥ Professional services provider
Policy 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

# Fuel cell distributor or agent

Commercialisation support
[ Hydrogen Distribution

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

" Not involved in specific application ¥ Small stationary (SOkw or less)
() Large Stationary (more than 50 kw) ¥ portable (including micra)
[ 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 Slightty 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

FILTER RESULTS




