
“Hydrogen acceptance in the transition phase (HYACINTH): 

Design of the study” 

Roser Sala and Christian Oltra (CIEMAT) 



Design methods 

 Public survey 

 Stakeholder survey 

 Stakeholder interviews 

INDEX 



 Identify and understand awareness and 

acceptance of hydrogen energy and FCH technology 

and perceived potential benefits in the general 

public and at selected stakeholders. 

STUDY OBJECTIVES 



 

 

DESIGN METHODS 



HYACINTH 
project 

PUBLIC  
Public awareness and acceptance of 

FCH technologies across Europe:  

STAKEHOLDERS  
Stakeholder acceptance of FCH 

technologies across Europe: 

Survey 
333 participants 

5 European countries 

Semi-structured 
interviews 

145 participants 

5 European countries 

Survey 
1000 participants 

7 European countries 

Social Acceptance Management Toolbox (SAMT): 
To help promoters and decision makers integrate issues 

related to social acceptance into their developments 



DESIGN METHODS  

  PUBLIC SURVEY STAKEHOLDERS SURVEY SEMI- STRUCTURED 

INTERVIEWS 

Participant 

countries 

Belgium, France, Germany, 

Norway, Slovenia, Spain and 

United Kingdom 

France, Germany, Spain, 

Slovenia, and United Kingdom 

France, Germany, Spain, Slovenia, 

and United Kingdom 

Data 

collection 
April 2016 March 2016 to June 2016 November 2015 to June 2016 

Total sample 7148 participants 333 participants  145 interviews  

Recruitment Recruitment through Norstat 

panel.  

Invitations sent out by the 

project partners 

Interviews were conducted by 

the project partners 

Sampling  General population (aged 16 

and more) 

Energy stakeholders and 

hydrogen experts  

Professionals involved in 

hydrogen demonstration projects 

Procedure 
Online questionnaire provided 

by Norstat 

Online questionnaire provided 

by Norstat 

Conducted by phone or in person 

by project partners 

Duration ca. 30 min 

Data Analysis  The data was analysed using 

SPSS software.  

The data was analysed using 

SPSS software.  

Qualitative data has been coded 

with MaxQDA. 



 

 

PUBLIC SURVEY 



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

b) To identify key individual and social determinants 
of public awareness and acceptance of these FCH 
applications;  

c) To report on cross-country comparisons in public 
awareness, attitudes and acceptance about FCH 
applications. 

PUBLIC SURVEY - OBJECTIVES  



 Questionnaire survey  
 

 Population: General population (aged 16 and 
more) in 7 countries 
 

 Implementation: Online panels (by Norstat) 

PUBLIC SURVEY - METHOD  



PUBLIC SURVEY - METHOD  

PUBLIC ACCEPTANCE STUDY 

Belgium 
France  

Germany 
Norway 
Slovenia 

Spain 
United Kingdom 
_____________ 

7.148 participants   
(> 1.000 

per country) 
 



ANALYTICAL MODEL 

Technology Acceptance Model (Huijts, Molin and Steg, 2012) 

Å The final questionnaire draws partially on the technology acceptance model (Huijts, 

Molin, & Steg, 2012), recent empirical studies on public acceptance of hydrogen 

technologies (Achterberg, 2014; N. M. a. Huijts, Molin, & van Wee, 2014) and Information 

Choice Questionnaire (ICQ) (Best-waldhober & Daamen, 2006) 



PUBLIC SURVEY - STUDIED DIMENSIONS 

Dimension Definition Studies 

Awareness Degree to which individuals are conscious, know, have heard of 

specific technologies or developments 

Zimmer and Welke (2012) 

Familiarity Subjective knowledge and familiarity with the technology DOE survey 

Experience Direct personal contact with hydrogen applications   Zimmer and Welke (2012) 

Uninformed evaluation Personal evaluation of the technology before being informed 

about potential consequences 

De Best-Waldhober et al., 

2008  

Affect Degree in which the technology generates various emotions in 

participants 

Midden and Huijts, 2009 

Perceived impacts Beliefs regarding the potential consequences of the technology Huits et al., 2014 

Evaluation of 

consequences 

Degree to which individuals consider potential consequences 

an advantage or a disadvantage  

De Best-Waldhober et al., 

2008  

Global attitude Personal evaluation of the technology De Best-Waldhober et al., 

2008 

Acceptance and Support Degree in which the individual accepts and supports (attitudinal 

and behavioural acceptance) further developments in the 

technology  

Comparison with other technologies?? 

Achterberg, 2014 

Trust Trust in industry and governments to make good decisions and 

to succeed 

Midden and Huijts, 2009 

Other variables Pro-environmental self-identity  

Involvement, interest in technology 

Lifestyle practices; Sociodemographics 

Huijts (2012) 

Axsen et al. (2012); 

Whitmarsh ϧ hΩbŜƛƭƭΣ όнлмлύ 



PUBLIC SURVEY - DESIGN OF THE QUESTIONNAIRE 

Figure 1. Summary of the 
design of the questionnaire 

 

Evaluation of problems 

Introduction to the study 

Awareness and uninformed evaluation of HFC technologies 

Background information on HFC technologies 

Background information on 

residential HFCs 

Background information on 

HFC vehicles 

Awareness, emotions, 

perceived costs and benefits 

Evaluation of consequences 

Preference, acceptance and 

support  

Awareness, emotions, perceived 

costs and benefits 

Evaluation of consequences 

Preference, acceptance and 

support  

Other questions: trust, pro-environmental self-identity, 

engagement with technological issues and life-styles 

500 respondents 500 respondents 







PUBLIC SURVEY - SAMPLE 

Distribution of the sample per country studied 

Sample 

  

BE 

(%) 

FR 

(%) 

DE 

(%) 

NO 

(%) 

SL 

(%) 

ES 

(%) 

UK 

(%) 

N 1021 1022 1011 1033 1014 1034 1013 

Sex (male)   47 48 49 49 49 49 52 

Age group 18-34 27 28 23 28 27 29 28 

35-44 18 18 18 19 19 21 18 

45-54 19 17 19 18 18 18 17 

55+ 36 36 40 35 35 32 37 

Education Primary  13 24 0.3 8 5 8 9 

Secondary  46 25 75 40 60 31 30 

Tertiary (or higher 

education)  

41 51 25 52 35 61 61 

Size of 

place of 

residence 

<2.000 9 21 8 12 27 6 12 

2.000-20.000 46 33 31 29 38 19 23 

20.001-199.999 32 27 29 35 18 31 32 

200.000-1.000.000 7 10 19 17 14 23 17 

>1.000.000 5 9 13 6 2 21 16 



 

 

STAKEHOLDER SURVEY 



a) To assess the ǎǘŀƪŜƘƻƭŘŜǊǎΩŀǘǘƛǘǳŘŜǎ, 
evaluations,  
views and expectations regarding hydrogen and 
fuel cell technologies in general and (1) fuel cell 
transport applications and related infrastructures 
and (2) fuel cell stationary applications in 
particular. 

 
a) To report on cross-case and cross-country 

comparisons in stakeholder attitudes towards 
hydrogen technologies 
 

STAKEHOLDERS STUDY- OBJECTIVES 



 Questionnaire survey during spring 2016 
 

 Population: selected stakeholders in 5 countries 
 
 Implementation: Online questionnaire (by 

Norstat) 

STAKEHOLDER SURVEY - METHOD  



STAKEHOLDER SURVEY - METHODS  

STAKEHOLDERS ACCEPTANCE STUDY 

 
France  

Germany 
Slovenia 

Spain 
United Kingdom 
_____________ 
333 participants 

 



 

 

38% 

13% 

23% 

22% 

4% 

Participants by country 

DE UK ES FR SI 

Å Heterogeneous affiliations: 
Å Around 33% from private 

companies  
Å Around 15% from public and 

government organisations, 
education and other non-profit 

Å Plenty of experience:  
Å >25% have 11+ years of work 

experience  
Å >21% 5-10 years of experience 

Å Different fields of expertise:  
Å >50% work in research   
Å 30% on H2 production   
Å 25% in systems integration 

STAKEHOLDER SURVEY - SAMPLE 



 Survey content: 
 Stakeholder perceptions of hydrogen 

technologies: expectations on future market 
uptake of various HFC applications 

 In-depth evaluation of either 
 Small static hydrogen fuel cell applications 
 Hydrogen fuel cell electric vehicles (HFC-EVs)  

 Perception of other actors in the innovation 
system 

 Factors influencing future market development 

STAKEHOLDER SURVEY - METHODS  



 

 

STAKEHOLDER INTERVIEWS 



 Semi-structured interviews between November 
2015 and June 2016 

 
 Population: selected stakeholders in 5 countries 
 
 Implementation: telephone or face-to-face 

interviews, recorded and summary transcripts 

STAKEHOLDER INTERVIEWS - METHOD  



STAKEHOLDER INTERVIEWS- METHOD  

STAKEHOLDER ACCEPTANCE STUDY 

 
France  

Germany 
Slovenia 

Spain 
United Kingdom 
_____________ 
145 interviews 

 



 Interviewee percentage by country 

STAKEHOLDER INTERVIEWS - SAMPLE 

 Interviewee percentage by affiliation 

Germany 
23% 

France 
26% 

Spain 
27% 

UK 
16% 

Slovenia 
8% 

5% 
11% 

6% 

24% 

8% 
18% 

28% 

Other non-profit organization 

Local government 

Public company 

University or state research organisation 

Multisector partnership 

Government Ministry or agency 

Commercial 



 Applications of HFCs discussed in the interviews  

STAKEHOLDER INTERVIEWS - SAMPLE 

Technology application Percentage of comments, all interviewees 

Static applications 16 

Mobile applications 44 

Hydrogen and non-specified or dual use 40 

0 

20 

40 

60 

80 

100 

France Slovenia UK Germany Spain 

Mobile applications 

Static applications 

Hydrogen and non-
specified or dual use 

 Percentage of comments, by application, by country  



 Interviews template 
 
 Project initiation and overview. 
 Evaluation of the hydrogen application, 

acceptance and support. 
 Expectations regarding the future adoption of 

the specific technology/application. 
 Recommendations for advancing use of the 

technology. 

STAKEHOLDER INTERVIEWS - METHOD  



HYACINTH 
Hydrogen Acceptance in the Transition Phase 

Support & Coordinated Action 
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