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EXECUTIVE SUMMARY  

The Hyacinth project, funded by the FCH-JU, has sought to investigate social acceptance issues 

surrounding the mass market success of FCH technologies. In addition, it developed a Social 

Acceptance Management Toolbox (SAMT) for use by FCH developers and policy makers that 

has been designed to enhance their decision making and improve the chances of mass social 

acceptance. This report reviews this research and investigates national differences between 

stakeholders and the general public in seven EU countries. It goes 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 progress towards mass market acceptance for FCH technologies and im-

prove public engagement. 
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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 (FCEVs) 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 mass-market potential and will have a significant impact on 

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

of FCEVs, 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 a role 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 technologies are not yet present in peoplesõ lives, they have the potential to influence peo-

plesõ daily life and routines in the future and so will face a range of challenges in 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 different 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 ð 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 FCH applications has focused on specific countries and very few 

multi -country social research studies have been carried out in this area. Therefore, the first aim of 

this study was to assess levels of awareness, understanding and acceptance of FCH technologies 
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in the general public in various EU countries 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 Kingdom. The 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 acceptance 

about FCH applications. 

Second, a mixed-methods study aimed at obtaining insight s into stakeholdersõ views on the chal-

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 objectives of 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 stakeholdersõ attitudes and views regarding: (1) fuel cell 

transport applications and related infra structures and (2) fuel cell stationary applications 

(for heating and electricity) ; 

3. To report on cross-case and cross-country 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 the 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 
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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 Best-waldhober and Daamen, 2006; Huijts, De Groot, 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 FCH applications. 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 consisted of 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 a question-

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. The survey was implemented with 

energy stakeholders and hydrogen experts. The semi-structured interviews were carried out with 

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

five countries. 

The stakeholder survey was 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 face 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 specific 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 range of positions in 

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

ary and transport applications). This stratification and systematisation reflected projectõs objec-

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 admin-
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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. 

 

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 section 4.0 to 

illustrate the type of information available to the user.  In subsequent sections of this report 

{!a¢ 

{ǘŀƪŜƘƻƭŘŜǊǎ tǳōƭƛŎ 

ҌκҌ .ƻǘƘ ǇŀǊǘƛŜǎ ŀƎǊŜŜ ǘƘŜ ǎƛǘǳŀǘƛƻƴ ƛǎ ǇƻǎƛǘƛǾŜ 

Ҍκπ  tǳōƭƛŎ ǘƘƛƴƪ ǘƘŜ ǎƛǘǳŀǘƛƻƴ ƛǎ ōŜǘǘŜǊ ǘƘŀƴ {ǘŀƪŜƘƻƭŘŜǊǎ Řƻ 

πκҌ  {ǘŀƪŜƘƻƭŘŜǊǎ ōŜƭƛŜǾŜ ǘƘŜ ǎƛǘǳŀǘƛƻƴ ƛǎ ƳƻǊŜ ǇƻǎƛǘƛǾŜ ǘƘŀƴ ǘƘŜ ǇǳōƭƛŎ 

π κπ  .ƻǘƘ ǇŀǊǘƛŜǎ ŀƎǊŜŜ ǘƘŜ ǎƛǘǳŀǘƛƻƴ ƛǎ ƴŜƎŀǘƛǾŜ 

Figure 1: SAMT operation 
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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. RESULTS ON 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 awareness are higher in Ger-

many and Norway (50%) and lower in Spain (29%). Only around 6% of respondents in 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%) evaluate FCHs as a good or very good solution to energy challenges. There are small but 

significant dif ferences in the initial evaluation of FCH technologies 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.  
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Figure 2: Awareness vs Acceptance Stationary Applications 

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 3.84 in 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 and 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 a lower level in France 

(55%), Norway (58%), Belgium (60%) and UK (60%). Support of public funding for FCHs is 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 home fuel 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 vehicles (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 significant differences across the countries. Norway 

and Germany are the countries with higher levels of awareness of FCEVs. Respondentsõ experience 

with FCEV is 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 FCEV in the future, again under conditions of 

equivalence.  Almost 80% of respondents are in favour of the substitution 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 across countries are not significant.  
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Figure 3: Awareness and Acceptance of FCEVs 

Differences in awareness and acceptance per country-grouping 

When the data is examined according to the country grouping developed previously in the  project 

(countries were classified in advanced: UK, Germany, medium: Spain, France and low poli cy: Slo-

venia support to FCH technologies), some interesting patterns are observed. Norway and Ger-

many have a similar position in terms of public awareness and initial 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 FCHs are 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 public is sig-

nificantly more sceptic or neutral towards FCH applications 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 

FCHs and 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 acceptance in Spain 

are significantly higher than in France and Belgium.  
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Finally, in Slovenia, despite the low level of implementation of FCH technologies, the level of public 

awareness and the general attitude of the public towards hydrogen and fuel cell applicati ons 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 from the  countryõs level of technological implementation and pol-

icy support. 

Supporters and opponents 

Overall, based on the level of ac-

ceptance and support for the two FCH 

applications studied, respondents can 

be categorized into three groups: sup-

porters, neutrals and opponents. In the 

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 

seven countries. The highest percentage of 

supporters is found in Slovenia, Spain and Ger-

many, and the lowest is found in United King-

dom, France and Belgium. 

Supporters and opponents differ significantly 

in their affects, beliefs and reactions towards 

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 FCH 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 clear 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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Figure 4: Classification of respondents according to their 
level of awareness and their attitude to FCH applications 
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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 information on  respondentsõ evaluation of FCEV, the data show 

an average non-significant increase in favourable attitude (after comparing the differences be-

tween the uninformed evaluation of FCHs and the informed evaluation of stationary FCH units 

and FCEV). Interestingly, 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 h igher 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 FCH 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 TECHNOLOGIES 

During the Hyacinth project, partners carried out in depth interviews with 145 research, com-

mercial and government stakeholders to understand their views on FCH technologies and aug-

mented this with an online survey of 333 stakeholders from the same groups, the factors nec-

essary for the further diffusion of the technologies and the anticipated public attitude to them. 

Respondents were asked to choose whether they wished to respond to questions regarding sta-

tionary applications or Transport applications. During 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 are primarily 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 properties, Uninterruptable Power Supplies (UPS) systems 

and portable power for laptops, etc. 

3. Transport Applications.  This category includes FCEVs, hydrogen refuelling stations and 

other transport applications.  It is taken to mean applications related to transport in 

general. 

In general, of the stakeholders participating in the on line survey, 88 % think that FCH 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 differences do not turn out to be significant. 
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Figure 5: Medium term expectation for FCH technology market by country 

When asked about their medium term expectations for FCH technologies 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 heating and 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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Stationary applications 

 

Figure 6: Expectations of familiarity by country 

Stakeholders generally agree across all states that the general public and politicians and regula-

tors will have a low awareness of FCH 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 areas. However, 

the results are broadly in line with those gained by polling the general public.  
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Figure 7: Expectations of attitude by country 

Interestingly the stakeholders did not anticipate the generally supportive attitude of the general 

public for FCH technologies.  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 FCH technologies.  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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Figure 8: FCH Technology strengths 

During the in depth interviews, r espondents from most states can see the potential of using FCH 

Technologies in UPS applications. Some differences may be seen when 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 renewables in 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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Figure 9: 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 CHP and, for the UK, the potential for non -domestic CHP.  

France and Spain highlighted the issue of underinvestment.  
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Transport applications 

 

Figure 10: Expectations of familiarity for transport applications 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.  This is 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 FCH technologies with German 

respondents having the highest expectations. It is interesting to observe clear differences between 

member states in transport applications that do not appear to exist within stationary applications.  
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Figure 11: Expectations of attitude towards transport applications by country 

In general the public is seen as welcoming 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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Figure 12: FCH Technology strengths 

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

interviews for the three biggest perceived strengths: òRangeó, òLack of Local Emissionsó and òTech-

nology good relative to alternativesó. Only Spanish respondents mentioned the potential of using 

hydrogen as a co-fuel with CNG. France and Spain felt that FCH technologies could act as a useful 

range extension device for BEVs.   
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Figure 13: 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 reduce the competition due to its superior perfor-

mance. This view is supported by Slovenian, UK and Spanish respondents who point out that BEVs 

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. THE SAMT OUTPUTS 

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 

FCH technologies. 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 response.  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 are discernible.  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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Figure 14: FCH technology weaknesses 
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Figure 15: The situation in the UK 
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Figure 16: 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.  

 

 

Figure 17: Slovenia 
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Figure 18: Germany 

 



 
 

FCH-JU-2013-1 
Hydrogen acceptance in the transition phase 

HYACINTH (621228) 
SP1-JTI-FCH.2013.5.3 

 

 

09/08/2017 D6.5 Social Awareness report covering WP3, WP4 & WP 6 results Page 35 of 51 

 

 

 

Figure 19:UK 
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Figure 20: 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.  Occasionally it is due to a òmyth of failureó that 

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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Figure 21: Germany 
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Figure 22: Slovenia 



 
 

FCH-JU-2013-1 
Hydrogen acceptance in the transition phase 

HYACINTH (621228) 
SP1-JTI-FCH.2013.5.3 

 

 

09/08/2017 D6.5 Social Awareness report covering WP3, WP4 & WP 6 results Page 39 of 51 

 

 

Figure 23: 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.  However, 

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. 

 

Figure 24: Germany 
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Figure 25: UK 






















