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Abbreviations Used in this Report 

Abbreviation  Definition 

FCH JU Fuel Cells and Hydrogen Joint Undertaking 

FCEV Fuel Cell Electric Vehicle 

H2ME Hydrogen Mobility Europe 

HRS Hydrogen Refuelling Station 
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 H2ME is a flagship European project, deploying hundreds of fuel cell hydrogen cars and vans and 
the associated refuelling infrastructure, across 8 countries in Europe 

 
 

 It will create the first truly pan-European network, and the world’s largest network of hydrogen 
refuelling stations 

 
 

 The project is made up of two phases, H2ME-1, which started in 2015, and H2ME-2, which will end 
in 2022. Over the course of these two phases, more than 1400 vehicles and 49 hydrogen refuelling 
stations will be deployed  

 

 The project is being supported by the European Union through the Fuel Cells and Hydrogen Joint 
Undertaking (FCH JU) but is driven by the continuous engagement of the industry 

 
 

  

H2ME – a major pan-European effort to support 
commercialisation 



 

New hydrogen refuelling stations: 
 20 - 700bar HRS in Germany  
 10 - 700bar HRS in Scandinavia  
 6 - 700bar HRS in the UK  
 12 - 350bar HRS in France  
 1- 700 bar HRS in NL 

 

Fuel Cell vehicles: 
 500 OEM* FCEV cars 
 900 fuel cell RE-EV vans 

 

H2 rollout areas: 
 Scandinavia, Germany, France, UK, The Netherlands 
 

Observer coalitions:  
 Belgium and Luxembourg 
 

Industry observer partners:  
 Audi, BMW, Nissan,  Renault, Renault Trucks, OMV 
 

HRS: Hydrogen Refuelling Station  

FCEV: Fuel Cell Electric Vehicle  

 RE-EV : Range-Extended Electric 
Vehicle  
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H2ME  
Project Overview 

Endorsers: 
Hydrogen  

mobility grouping  

in Benelux 

Hydrogen mobility  
grouping in Austria 



WP5 Business Case Assessment and Customer Value 
Proposition Analysis  

This work package collects both quantitative and qualitative data, covering a number of parameters 
including but not limited to: 
 

 Data on user attitudes to FCEVs and HRS (1) 
 Data on user driver patterns and actual HRS and refuelling statistics (2) 
 

This document aims to integrate the feedback provided by the questionnaires (1) with customer 
behaviour data (2) into a coherent narrative describing the overall customer value proposition 
experienced by the fuel cell vehicle users in this project  
 

This report forms an interim deliverable on user attitudes as FCEV customers begin their time with 
vehicles. 5 iterations of the deliverable are due over the course of the project- as the project 
develops, this report will be further developed and expanded, as more data becomes available 
 

This iteration focuses solely on early insights into customer attitudes from pre-operation 
questionnaires. Presentation of during-operation responses as well as comparisons between pre- 
and during- operation responses will be made in later iterations 
 

All analysis is based on a single vehicle type (Symbio Renault Kangoo ZE-H2), as this is the only 
available data in the project to date. As more vehicles are deployed, analysis of these vehicles will 
be included 
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Overview of the pre- and during-operation questionnaire 

Description                                                                                 

Pre-operation 
questionnaire 

 Online questionnaire completed by FCEV 
drivers and/or fleet managers at the 
beginning of their trial 

 Collects information about current driving 
patterns, expectations for FCEV, current 
purchasing attitudes 

During-
operation 

questionnaire 

 Online questionnaire completed by FCEV 
drivers and/or fleet managers at different 
time during their trial 

 Collects information on evolution of 
driving patterns, experience of FCEVs, 
current purchasing attitudes as 
infrastructure evolves 

 



Overview of pre-operation questionnaire 

 Organisational information e.g. type/location 

 Current driving patterns 

 Experiences to date with low carbon vehicles 

 Expected performance of FCEVs e.g. noise, 
emissions, refuelling experience 

 Likelihood of purchase of low carbon 
powertrains 

 Willingness to pay for low carbon powertrains 

 

 During-operation questionnaire is designed to 
allow before and after comparisons  

 Future iterations of this deliverable will 
examine differences between OEMs, changes 
over time as more HRS are commissioned, 
systematic differences between locations, 
across projects etc. 

 

Topics covered in pre-operation 
questionnaire 



Q1: Are you completing this questionnaire as a private customer or a representative of an 
organisation?  

Pre-operation: the majority of respondents have so far 
been from fleet operators 

Other (Fleet operator) 

Public sector organisation or fleet operator 

Private sector organisation or fleet operator 

Private customer 

Number of respondents 

Notes 

 At this stage, due to the early stage in the project, analysis aggregates all fleet operators i.e. no 
public/private breakdown 

 13 pre-operation questionnaires completed (Symbio) 

 11 of the 13 are fleet operators, covering 25 of the 47 vehicles deployed in FR by Nov. 16 

2  

3  

7  

1  

0 20



User driver patterns cover a range of distances and road types 
suggesting there is no ‘typical’ profile of users 

Notes 

 Mix of journey types for main conventional 
vehicle. The same vehicle will therefore be 
used to meet different needs (assuming no 
change in driving patterns) 

 Not all users have answered all questions 
which is why in some cases not all answers 
add up to 13 

 The majority of users are completing trips 
which exceed the range of current 
generation BEVs (c. 100km under the worst 
conditions for a loaded van) 
 Frequency of one way trips > 100km 

 

 

 

Most frequent road types used 

1  

2  

3  

2  

Never 

Once every 2-3 months 

>3 times a week 

Once a month 

3  

3  

1  

1  

Mostly urban 

Mostly rural 

Mix of the above three 

Mostly highways 

10 0001- 20 000km 

Up to 10 000km 

20 001-30 000 

4  

3  

1  

Average annual distance driven 
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*note that the analysis on this page is based on 5 responses 

Initial responses suggest good awareness of the benefits 
of FCEVs in terms of noise and emissions* 

Do you expect FCEVs to be more noisy or less noisy than a petrol/diesel car? 

Do you expect the FCEVs to have worse acceleration or better acceleration than a 
petrol/diesel car? 
 

Do you expect the emissions of an FCEV (from the tailpipe and from making 
hydrogen) to be higher or lower than for a petrol/diesel car? 

Much louder Slightly 
louder 

About the 
same 

Slightly 
quieter 

Much quieter 

Much worse Slightly 
worse 

About the 
same 

Slightly 
better 

Much better 

Note that no respondents expected FCEVs 
to have worse acceleration 

Much higher Slightly 
higher 

About the 
same 

Slightly lower Much lower 



On the whole, expectations regarding FCEVs are high (1)* 

Do you expect FCEVs to be more reliable or less reliable than a petrol/diesel car? 

Much less 
reliable 

Slightly less 
reliable 

About the 
same 

Slightly more 
reliable 

Much more 
reliable 

Much shorter Slightly 
shorter 

About the 
same 

Slightly 
longer 

Much longer 

Note that all respondents expected that FCEVs 
have a longer driving range than battery electrics 

Do you expect FCEVs to have a shorter driving range or a longer driving range than a 
petrol/diesel car? 
 

Note that respondent answers varied a lot , 
suggesting less clarity regarding reliability 

Do you expect FCEVs to be less safe or more safe than a petrol/diesel car? 

Much less 
safe 

Slightly less 
safe 

About the 
same 

Slightly more 
safe 

Much more 
safe 

Note that all respondents expected FCEVs to be at 
least as safe as petrol/diesel cars 

*note that the analysis on this page is based on 5 responses 



On the whole, expectations regarding FCEVs are high (2) 

 The FCEV customers in this project are inevitably biased in that they are early adopters of the 
technology. We might therefore expect them to have a greater awareness of FCEV technology 
relative to the general public  
 

 This is perhaps reflected in the generally positive (and accurate) attitude towards FCEVs with 
regards to noise, emissions, and safety 
 

 One noticeable ‘negative’ perception is with regards to vehicle range. Though the range of FCEVs is 
near comparable to conventional petrol and diesel vehicles, it is possible that respondents feel an 
‘enhanced’ vehicle range is required due to the lack of available hydrogen refuelling infrastructure, 
with 100% of respondents requiring improvement in the number of HRS in both their local area and 
on major roads 
 

 Comparison with during-operation questionnaire responses will show if attitudes change after time 
spent using the vehicle, as well as over the course of the project as the HRS network expands 
 

 First analysis of data on actual vehicle usage suggests that as users spend more time with the 
vehicle, they increasingly drive further in between refuelling events 



 The pre-operation questionnaire has been updated to include a section targeted at fleet 
drivers (i.e. those people actually driving the vehicles as opposed to the fleet operators 
making the purchase decision) 
 

 As fleet drivers are unlikely to have been involved in the purchasing/leasing decision of the 
FCEV(s), it will be interesting to compare their expectations on some of these key attributes 
(noise, acceleration, safety, perception of HRS network etc.) with answers from those who 
make the purchasing/leasing decision (private users and fleet operators) 
 

 Fleet drivers’ responses may reflect more closely the opinions of the general public than 
those who make the purchasing/leasing decisions, in so far as they might be less aware of 
FCEV technology. Fleet drivers will therefore provide access to a somewhat different 
demographic to those respondents who have completed questionnaires to date, both in 
this and previous projects (such as HyFIVE) 
 

 The responses of fleet drivers will be included in future iterations of this document 
 

The addition of a section targeted at fleet drivers will give 
insight into users perhaps less familiar with FCEV 
technology 



Much longer Slightly 
longer 

The same 
time 

Slightly 
shorter 

Much shorter 

No respondents thought it would take longer 
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Expectations are a little more cautious regarding 
refuelling procedure* 

Much more 
difficult 

Slightly more 
difficult 

Slightly less 
difficult 

Much less 
difficult 

Do you think refuelling a hydrogen car will be more difficult or less difficult than 
refuelling a petrol/diesel car? 

Do you expect the refuelling time to fill the hydrogen tank to be shorter or longer 
than refuelling a petrol/diesel car? 

About the 
same 

Do you expect that finding a refuelling station for a hydrogen car will be more or 
less difficult than for a petrol/diesel car? 

Much more 
difficult 

Slightly more 
difficult 

Slightly less 
difficult 

Much less 
difficult 

About the 
same 

*note that the analysis on this page is based on 5 responses 



 
 As noted above, the users in this project are inevitably biased in that they are early adopters of 

the technology. Therefore we might expect them to have a greater understanding of FCEV 
technology than the average member of the public. Nevertheless, if practical experience of 
FCEVs is limited, it is perhaps not surprising that there is a degree of apprehension regarding 
the actual process of refuelling an FCEV. Comparison with during-operation responses will 
determine if real-life experience leads to a change in perception  
 

 Short refuelling time is a key attribute of FCEVs, frequently highlighted in dissemination of the 
technology, and often used to contrast against longer recharging times for BEVs. This may have 
contributed to high expectations with regards to refuelling times which, though indeed quick, 
would be more accurately described as comparable to petrol/diesel vehicle refuelling times 
based on data to date (including data from the H2ME HRS in Kolding*). Again, comparison with 
during-operation responses will allow us to determine if real-life experience leads to a change 
in perception 
 

 Unsurprisingly, users expect that finding somewhere to refuel their FCEV(s) will be more 
challenging than finding somewhere to refuel a petrol/diesel vehicle. As the project develops, 
changes in these answers will be compared to earlier answers to see if perceptions of network 
coverage improve in line with increased station deployments. As vehicles are deployed in other 
countries it will also be interesting to see if perceptions of existing coverage vary in accordance 
with actual coverage and/or if this varies by user-type 
 

           * The HRS in Kolding has been providing data to the project since its commissioning in  March 2016 

Expectations regarding hydrogen refuelling procedure 



Analysis of pre-operation vs during-operation responses will 
show if there is a change in perception of key factors requiring 
improvement* 

100 50 0 

Vehicle performance (acceleration, top speed) 

Number of HRS in my local area 

HRS reliability 

Vehicle reliability 

Vehicle driving range 

Hydrogen price 

Purchase/lease price 

Percentage of pre-operation respondents requiring improvement in hydrogen vehicles or infrastructure 
characteristics to adopt fuel cell vehicles: 

Number of fuel cell car models offered by car manufacturers 

Number of HRS on major roads for long distance journeys 

*note that the analysis on this page is based on 5 responses 



 The results indicate that there are higher concerns surrounding vehicle reliability than HRS 
reliability. This is interesting as inherent to FCEVs design (the much lower number of 
moving parts), they are less likely to breakdown than conventional vehicles. Conversely, 
past experience (e.g. in projects such as HyFIVE) has shown HRS availability to be more of a 
challenge. That being said, HRS availability to date in H2ME has been 98%*. The equivalent 
responses from during-operation questionnaires will show whether time with the 
vehicle(s) leads to greater confidence in vehicle reliability, along with other areas of vehicle 
performance such as speed, and vehicle range  
 

 All respondents identified purchase/lease price and number of HRS as requiring 
improvement. These are two barriers associated with FCEV technology that are well 
known. Over the course of the project, as more HRS are deployed and refuelling networks 
expand, it will be possible to examine if users’ attitudes change in accordance with 
increasing coverage. It will also be possible to examine whether countries with greater 
coverage receive more positive responses with regards to ease of refuelling/HRS coverage. 
Over the course of H2ME (2015-2022), vehicle costs will drop. Again, it will be interesting 
to see if the impact of these improvements is reflected in respondents’ answers, both for 
individual users and for any users that purchase vehicles at different stages of the project 
(e.g. STEP) 
 

         * Please note this is based on data provided by only one HRS (Kolding, Nel Hydrogen) 

 

Key factors requiring improvement 



0  

0  

3  

1 

1  

TCO needs to be lower 

Up to a 10% premium 

TCO needs to be equivalent 

Up to a 50% premium 

Up to a 25% premium 

Graph based on 5 responses to this 
question from the pre-operation 
questionnaire 

Maximum TCO premium users are prepared to pay for an equivalent 
sized FCEV compared to a conventional petrol/diesel vehicle 

Initial responses suggest that users are willing to pay a 
cost premium for FCEVs  

These results are broadly consistent with findings from other hydrogen demonstration projects 
such as HyFIVE. That all respondents are willing to pay a cost premium implies that these fleet 
operators perceive wider benefits in demonstrating FCEVs. Of the six respondents who 
answered the question ‘what was your main motivating factor for buying/leasing an FCEV?’, 
four selected ‘reducing CO2 emissions’, indicating that ‘greening’ of fleets is a key motivation 
for these fleet operators. As more data is collected, it will be possible to analyse answers by 
user-type in more detail, examining whether there is any difference between public and private 
sector motivations, for example. It will also be interesting to see if the cut-off cost premium 
that users are willing to pay varies by country 



 At this stage, the level of analysis possible is limited for a number of reasons: 
- Sample size to date is low due to the early stage in the project 
- No during-operation questionnaires have been completed as yet 

 

 Nevertheless, initial responses suggest good awareness of some of the benefits associated with 
FCEVs e.g. noise, emissions, and refuelling time  
 

 There is however concern with regards to vehicle performance (acceleration/top speed, reliability, 
range) and most strongly with regards to vehicle price and number of HRS 
 

 As additional responses are collected and the first round of during-operation questionnaires arrive, 
we will look to determine the impact time spent with vehicles has had on all of these attributes, as 
well as considering whether responses vary by end-user type and country of deployment  
 

 Future analysis will include the analysis of responses from fleet drivers. This will provide insight into 
whether expectations differ significantly between those involved in the purchase/lease decision and 
those who are not, as well as whether time with the vehicle(s) leads to a convergence in attitudes 

 
 

Emerging Conclusions 



 By Nov-17 (the next iteration of this document), several more vehicles will be deployed by 
this stage in the project. As more vehicles are deployed, more questionnaire responses will 
be received 
 

 During-operation questionnaires will shortly go out to customers. The next iteration of this 
deliverable will therefore compare pre- and during-operation responses, evaluating whether 
time spent with the vehicles has changed perceptions 
 

 Future iterations of this document will provide more detailed analysis e.g. at the level of end 
user-type and country of deployment 

 

Next Steps 
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