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0 Executive Summary

Europe needs to change its transportation systems to clean technology solutions in order to
reach the goals formulated by the European Commission to protect the environment. A
possible contribution to this can be hydrogen mobility. Social studies play an important role in
order to facilitate the market integration of this clean technology and support understanding

between manufacturers and the public.

In this deliverable, social studies accompanying hydrogen demonstrations up to 2011 have
been compiled and classified according to background factors. These are then examined in
respect to possible bias, methods, geographic boundaries and topics. The analysis is
concluded with suggestions from stakeholders in former demonstration projects on future
research and supportive ideas concerning quality management procedures as to maintain the

value of the studies.

In the first sections a short overview of methods is given and six possible issues that affect
data or assessment quality in social studies are presented that can prove to be helpful when
dealing with these. Then a few quantitative insights are presented with suggestions for

amendments.

The PreparH2 partners have found gaps in addressed socio-economic issues, populations or

target groups for interviews as well as methodological approach.

Stakeholders are in general happy for the themes that social studies have brought forth but
point to a few main themes for further research: Consumer expectations, the role of media and
PR in the integration of clean technology in society, effectiveness of policy measures, and

comparison of transport and fuel options in the different European countries.
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1 Introduction

The project PreparH2 was established under the Joint Technology Initiative for Fuel Cells and
Hydrogen and is financially supported by the European Commission's 7th Framework
Research Programme. In times of vivid public discourse about climate change, efforts to
reduce emissions, and rising oil prices, the transportation sector has to look for new, clean,
and affordable fuels. The European Union has committed itself to take a leading role in this
process. Hydrogen plays a key role in the European strategy to achieve the goals. However,
for the diffusion of a new transportation technology like hydrogen mobility, the new

transportation technology needs to be thoroughly tested and widely accepted by society.

The goal of the Prepar-H2 project is to report stakeholders’ experiences and insights from
national and international hydrogen demonstrations in order to collect a comprehensive
background for further hydrogen deployment and assist future lighthouse hydrogen projects to
avoid repeating eventual mistakes and conduct relevant social studies of high quality that can

support industry in their market — introduction. The goal of this deliverable is twofold:

Goal 1) Give an overview and analysis of the social research that has been
undertaken so far, shed light on important aspects of these studies and suggest

procedures for quality management in the context

Goal 2) Deliver first insights from stakeholders along the hydrogen fuel chain

concerning social research topics that may be interesting or helpful to pursue.

In order to get hydrogen mobility closer to a mass-implementation research in social
acceptance is undoubtedly necessary. There have been a couple of studies in the past
assessing social acceptance of hydrogen mobility solutions (see Figure 2). An overview of
existing studies in this field is given here to enable a holistic view and eventually pinpoint

possible gaps where further research is needed.

The Department of Energy Systems at the Technische Universitat Berlin, together with other
project participant of PreparH2, have collected reports and articles on social studies regarding
hydrogen mobility. The results were set up in an organized matrix. Subject of research,
applied methods and main findings, as well as conclusions are condensed in the matrix. The

goal of this deliverable is to serve as a reference for further studies in future hydrogen
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lighthouse demonstration projects. Also, procedures for the quality management of the data
and associated evaluations will be given in order to maintain good quality of eventual social

research in this context.

The matrix was first compiled for the project Hy-Approval (2006) and updated in 2008 within
HyFLEET:CUTE. Here, recent studies are added and then the compiled list is analyzed as to
give it added value. This matrix gives a good overview of already existing social studies for

hydrogen projects.

A summary of methods used in these social studies are presented as to give an overview. Then
issues in the studies and findings are listed and lastly suggestions for quality management

procedures are given using the social study matrix as basis for the work.
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2 Methods used in Social Studies

It is outside the scope of this report to go into depth in describing methodology in social
research. Instead the methods that have been used so far in the studies relating to hydrogen
mobility will be outlined shortly. The methods can be divided into two types, quantitative and

qualitative methods.

The characteristic trait for quantitative methods is the measurability of the findings in
numbers. Quantitative methods in social research try to develop and apply mathematic models
or theories that describe human behaviour and interactions in numbers, graphs and functions.
These methods therefore allow statistical analyses of the data and adaption of the findings for

forecast and prognosis on other topics, situations or groups.

Qualitative methods in social studies are used to assess and explore specific situations and
analyze them in depth (refer to Figure 1). These methods focus on human behaviour,
perceptions and opinions in a group according to an individualistic stand. In order to receive
good qualitative data, the subject is approached on several levels and the outcome is more

flexible and prone to interpretation.

Methods in Social Research

Quantitative Qualitative
- Statistics - Specific Situations
- Mathematic Models - In Depth Analysis

- Forecasting

Figure 1: Methods in Social Research

The focus of this chapter will however be on the qualitative research methods as they are
those main approaches used in the identified social studies concerning mobility and accepted
technology studies. For a further reading, refer to Denzin and Lincoln (2005) and Trochim
(2006).
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2.1 Surveys, questionnaires, interviews

Surveying is an established and approved method to gather data. There are several kinds of
surveys that are explained in this part of the present work. Depending on the purpose, a fitting
survey medium and survey type is selected. The survey can be done over different media, e.g.
face-to-face, phone-based, web-based or paper-based. The different types of surveys

(structured, semi-structured and unstructured) are described in the following.

2.1.1 Structured Survey

In a structured survey every participant is asked the same questions in a fixed order. The
questionnaire is designed before the first survey. The process of surveying is static; meaning
that the questionnaire stays unmodified during the entire interview phase. Mostly, a fixed
range of possible answers is given to the respondents (closed-ended) but open questions are
also possible. Evaluation of the outcome allows a good comparability of the answers. A
structured survey can also be used for further quantitative research and allows statistical
analyses of the data. The main problem of structured questionnaires is inflexibility; changes
and modifications cannot be made even if ideas of improvement come up. Also, questions and

selected topics may or may not fit in various cultures.

2.1.2 Semi-structured interviews or survey

In a semi-structured survey, again the goals of the interview are clear but the interviewer
allows the respondent to lead the interview if the imitative arrives. Thus if topics emerge that
were not foreseen by the interviewer questions are added during the interview as to gather

information on topics that are brought up within the process.

The formulated questions are mostly open-ended so that this method fits only for qualitative
research. In a semi-structured interview, the interviewer has pre-established questions just like
in structured interviews but further discussions and additional topics are allowed. The
researcher has a framework of goals and topics he wants to cover with the interview. The
evaluation of these interviews might be more difficult than the evaluation of structured
interviews but the subject has a better chance of taking the lead and more topics may be

covered. This method offers the chance to gather more and different information and data than
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expected, and the assessment must be flexible and appropriate to allow for dimensions not

foreseen when planning the interviews.

2.1.3 Unstructured interviews

The interviewer asks the interviewee about his opinion on a certain topic. The interviewee
then talks freely about his opinion. This method is only applicable to qualitative research but
offers the opportunity to gather as much information and data from the responder as possible.
However, the evaluation of the outcome and data to this type of interview might be a lot more
difficult than in the previously mentioned types because every single interview can be
different.

2.2 Focus group discussions

In focus groups, topics are presented for a group discussion. It is custom to offer participants
information generated by a neutral partner before the discussion begins. The discussion in a
focus group has an interactive character, which is considered a frequent way to establish
views, whereas points from other participants can influence former believes. The topics are
presented before the discussion and a moderator assists in keeping the preset issues.
Discussions can also be conducted without a moderator but usually observers take notes
during the meetings. The goal of a focus group discussion is to bring out views and choices in
a relaxed atmosphere. Focus groups are often combined with the method “participant
observation” presented below. For a further reading, refer to Marshall and Rossman (2006).

2.3 Observation

2.3.1 Participatory observation
Participant observation is a qualitative research method where the researcher gets fully or
partially involved in the action he wants to explore and participates in selected events over an

extended time. The researcher is in interaction with the observed phenomenon. With that, the

No 245332 11/40 31/03/2011



PreparH2: D1&3 — Social studies in context with hydrogen deployment

researcher can better understand relationships between actions, opinions, culture, gender, etc.

compared to the non-participant observation.

Example: An individual washes his clothes by hand rather than using a washing
machine. If the researcher is in interaction with the observant she can find out that the
observant fears that his clothes can get damaged if washed in a machine. If she does

not interact she can only observe his behaviour but not find the reason behind his acts.

The researcher also interacts with the selected subjects. This can be done in many ways for

example in interviews, conversations, narrations, etc.

This method can reveal differences and inconsistencies in what people say and how they act.
With this method, the researcher can receive more detailed and realistic findings when
compared to one-time interviews or short-term surveys but the evaluation of these research

findings might prove quite difficult.

2.3.2 Non-participant observation

Non-participant observation is a qualitative research method akin to the participant
observation. The researcher watches the subject, and researches the behaviour and acting. The
people are in general informed about the observation. In contrast to the participant
observation no interaction between the researcher and observed people is allowed. Also, the
researcher simply explores and observes from the background. The advantage of this method
is that the researcher does not influence the behaviour of the subjects by interacting or talking
with them. The difficulty in evaluation is that the researcher has to interpret the observations
and findings on his own, without the feedback of people. Therefore, the personal perception,

opinion and experiences of the observer can influence the outcome of the findings.

2.4 Document Analysis

Document analysis is a social research method used in qualitative and quantitative research.
The researcher relies on documented data or findings. Several sources can be used, such as

public records, media, private papers, visual documents or biographies.
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In the qualitative research the following methods count as document analysis: Semiotics,

Discourse analysis, Interpretative analysis, Conversation analysis and Grounded theory.

These methods are mentioned here to give a holistic overview but will not be discussed or

explained any further if they have not been used in studies related to hydrogen mobility.
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3 Factors affecting research and quality of data

After having presented methods used in social studies in the previous chapter, this section
focuses on what can influence the quality of the collected data and the evaluation. Criteria to
ensure and improve quality of the data will be presented as to facilitate quality management
procedures, which should be of paramount concern for social studies within future hydrogen

lighthouse demonstration projects.

The approach to collect data and assessment methods applied to evaluate these are of utmost
importance as to establish quality and validity within the scientific field. It is therefore
necessary to implement mechanisms that help to gather accurate and useful data in well

defined manner.

Issues that may affect the quality of data that has been collected and is presented in the study

matrix are discussed below and procedures to avoid them are suggested.

A. Bias: Can data collection methods bias the data?

The formulation, selection of words or tone of questions that are used in interviews or the

framework setting during observations, can heavily influence the outcome of the data.

Example 1: Interviewer A wants to know what person B thinks about security in
hydrogen mobility solutions. A starts his interview with telling B all accidents that
happened in the past and were related with hydrogen before asking B’s opinion.

This short example shows that questions and other framework settings need to be free from
bias in order to receive unbiased data. In order to get the best possible data, different
independent researchers should check formulated questions for interviews in advance and
adjust the questions before the collection of data if needed. This is simply done by conducting

interviews with colleagues and using remarks that arise to reformulate questions.

B. Authenticity: Is the authenticity of the data ensured?

The undoubted authenticity (e.g. is it legitimate, and valid?) of the data is indispensable in

order to make acknowledged conclusions.
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Example 2: The case of the researcher Marc Hauser, who was found guilty by Harvard
University for scientific misconduct because data that was non-existent and invented,
show that mechanisms to ensure the authenticity of data are necessary for qualitative

social research.

We suggest the implementation of the four-eye-principle in the process of data collection to
ensure authenticity. The collected data must be stored and made available for later use by
other researchers. In cases where a similar survey has been conducted in several geographic
areas simultaneously it is hereby recommended that the project manager sees to the collection
and storage of all the raw-data, clearly market with title of project, date and name of a contact
person who was involved in the research. The project manager should ensure that all

documents can be approached by others.

C. Actuality: Is the assessed data from a contemporary sampling?

Social research connected to innovative fields where the research environment quickly
changes with technological development such as within hydrogen mobility depends on

contemporary data.

Example 3: Discussion peoples’ view of the range of hydrogen cars in the year 2010
cannot be combined with data on the same issue from 2003 while the range has
perhaps been extended by 50-100%.

Important technological changes and improvements can alter perceptions significantly and
turn people’s opinions from negative to positive. The quality of a social study in this specific
context therefore improves with the actuality of the data. The gathered data in these studies
should not be significantly older than 2 years except if the state of the art is described at each

point in time.

D. Time-Lag: Keep the time lag between the interview and the recording short

Interviewers and observers are met with a flow of information and new comments during the
interviews or observation. In order to preserve the highest accuracy of what the interviewee
actually said during an interview it is of utmost importance to record (for example with a tape
recorder) and transcribe the interview directly and edit notes on observations as soon as

possible. If this is impossible due to any circumstances, the data should at least be recorded
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immediately after the interview or observation to ensure that it the data stays unaltered and
every important piece of information gets recorded. It is also better to assess the information

shortly after it has been collected.

E. Filtering: Influence of the background of the interpreter

Every individual carries a certain personal background (e.g. experience, education, culture,
personal views, political adherence, religion, etc.). This background can on one hand prove
helpful but on the other hand also be an unwanted filter when interpreting the data. With this,
important data can possibly remain unnoticed and not perceived, or misinterpreted according
to the interviewers’ rather than the interviewees’ views. To gather the data in the highest
possible quality in this context, we recommend that experienced persons work in a team with
persons that have not been heavily involved with hydrogen activities when collecting and
interpreting the data. Interviewers should respect the interviewees’ time and avoid
misinterpretation due to lack of understanding but rather ask for further interpretation when

replies are not clear.

F. Source: What is the origin of the interviewee’s information?

First-hand experience and knowledge is better than only education or recounted second-hand

experience.

Example 4: As in the game “Chinese Whispers”, where participants whisper one after
another into the ear of the next player in the game what they believed to have heard
whispered in their own ear, information can get diluted and altered when passed from

people to people.

It is relevant to identify the source of information the respondent used established insights and
views. If the person has not personal experience, then views depend highly on the
interpretation of the facts that lie behind the views. This can significantly affect the quality of

statements made.
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4 Social Hydrogen research prior to 2011

As mentioned earlier a table that brings together and classifies social research in connection
with hydrogen deployment will be used to analyse main feature of this research. 27 studies
were found with a combined effort within the Prepar-H2 consortium. Some of these were
provided as the partners” own work while others have been published as journal articles. The
social study matrix was first compiled for the project Hy-Approval (2006) and updated in
2008. But in this round, recent studies are added and then the compiled list is analyzed as to

give it added value.

While only very few studies on social acceptance of hydrogen mobility solutions before 2000,

a significant number of studies have accumulated during the first decade of this millennium,

see Figure 2
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Figure 2: Number of social studies in relation to Hydrogen by year

The overview is given here as a beginning of a search for areas that may have been left out
but could influence the social aspects of integrating hydrogen transportation Main findings,
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conclusions and other basic data from the past studies are condensed in the matrix and
discussed in the following table of the deliverable to give this overview.

4.1 Guide to the social study matrices

Level of Source of Type of
Selection methods . information/ operational
experience . .
experience experience

Information from
interviewers
(known info

source) StorHy,
HYFLEETCUTE,

Focus gr. Create

Acceptance

The source of
information is
. unspecified/
random public education or mass
sample,

media : ECTOS 1, SULECIESED
passengers, IPHE operator (e.g. bus
students,

driver, station
operator) : ECTOS,
as busriders and CUTE
neigbours :
experience of h2 HVFLEET:CUTE,
ECTOS 2,
Stockholm

neighbours to

routes and station, The interviewees
h2-professionals have own

experience from
official monitoring
equiment/permits/
experience from licence/
service operation

Figure 3: Colour coding of the matrices

The matrices showing all social research have been organized according to the following
criteria and coloured in the matrices as indicated in figure 3. :

1) level of experience with hydrogen technology,
a. own experience
i. Experience as an operator within the system

a. Experience from monitoring or permit issuing
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b. Experience from hands on operation of station or

vehicles
ii. Experience a passive user such as a passenger
b. b) no personal experience
i. The information received before interview is known
ii. The information available to the subjects of the research is unknown

The first table shows studies where interviewees have no experience with H2 and where they
have got information from the interviewers. The second table shows studies where
interviewees have no experience with H2 and where their source of information is unspecified
(e.g. from education or mass media). The third table shows studies where interviewees have
own experience with H2 and where their source of experience is for example from being a
passenger on a hydrogen bus or a neighbour to a filling station (passive).The forth table shows
studies where interviewees have own experience with H2 and where their source of
experience is from service operation (active) as an operator, for example a hydrogen bus
driver. The fifth table shows studies where interviewees have own experience with H2 and
where their source of experience is from service operation but from the monitoring

perspective (as officials).

The tables 1 — 5 are to be found in the following 11 pages and the references to the studies are

given in the deliverable reference list. These tables are available also as excel sheets.

It is recommended that these tables and the documents behind the studies (see reference
list) are consulted before social studies in context with hydrogen demonstrations are
suggested. After each study has been finalized it would be an advantage for the JTI to
have the description added to the tables according to the classification outlined above
(see code in Figure 3). In this way a short overview of social —-hydrogen studies can be

accessed by all relevant partners.
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PreparH2: D1&3 — Social studies in context with hydrogen deployment

Table 5: Social Matrix E: Interviewees have own experience with H2 (from Official
Monitoring)
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PreparH2: D1&3 — Social studies in context with hydrogen deployment

4.2 Quantitative Analysis of the Matrix

4.2.1 Analysis of social studies related to the respondents experience
With the colour coding of the matrix, the following analysis of the studies according to
experience with H2 was made. The shares are related to the number of studies.

Level Of Experience with H2

48% W Experience

52% B No Experience

Figure 4: Analysis experience of interviewees

We can see that the number of social studies involving individuals with and without
experience from hydrogen mobility is almost equal. In order to diffuse a new technology in a
population, persons with experience need to share their findings with inexperienced persons.
Therefore, individuals that have experience can give feedback for further technological
development and need to be convinced about the technology but inexperienced individuals
also need to be open for it. For a further reading refer to Rogers (2003).
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PreparH2: D1 — Overview of Social Studies on Hydrogen Mobility and Potential Gaps

4.2.2 Analysis of the Geographic Distribution of Social Studies

Geography
8%

m DE
mIT
32% mFR
m UK
miIS
m SE
mSP
m LUX

NL
0
8% B USA

4% AUS

8%

Figure 5: Analysis — Geography

Cultures and habits can differ from country to country even within the European Union. The
studies listed in the matrices have been carried out in 11 countries so far (refer to Figure 5)
with a bias towards Germany and Iceland. When relating clean transportation with how much
is driven in each country the German bias may be justified. Yet the country where the second
most kilometres are covered, France, only a small portion was found; at least ones that were
published in English. (see Figure 6: Daily Passenger Traffic (Car and Bus) in Million
Kilometers) Such findings can indicate geographical caps in the research. Further studies on

acceptance therefore may take note of this pattern.
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Figure 6: Daily Passenger Traffic (Car and Bus) in Million Kilometers
Source compiled by the authors, data from Eurostat (2009)
4.2.3 Analysis of assessments according to stakeholder group

Different interest groups are joined in a system of transportation. These interest groups or

stakeholder groups can be generally divided into the following categories:

e Public, society as a whole: Passengers, neighbours, bus drivers, pedestrians, etc.
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e Administration & Politics: Local government, national government, supra-national

government, agencies and regulation monitors.
e Technology providers: Car and bus manufacturers, infrastructure manufacturers, etc.
e Market: Investors in new technology, entrepreneurs etc.

e Science: Researchers, interaction between technology and theoretical principles etc.

Stakeholders
4% 7%

7%
4% B Admin & Politics
4% B Market

m Science

B Technology

M Society

mAll

74%

Figure 7: Analysis — Stakeholders

As can be seen to Figure 7 the overwhelming majority of participants that have been involved
in social research are the society or the public citizens. Later, the report will present what
stakeholders within former demonstration projects think of this bias (see section 4.3). Most of
these individuals also fall under the category of having no experience or having passive
experience. To pursue a holistic picture of a possible future transport system all stakeholder
groups need to be taken into account and future studies should focus on stakeholders that have
experience and insight from operating such systems. .
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4.2.4 Analysis of social studies according to research methods

Methodology

14%

M Surveys

M Interviews

o)
27% 599% Focus Groups

Figure 8: Analysis — Methods

Out of the previously presented methods presently used in social research studies, the
following three have been used so far in the identified studies: surveys with rigid
questionnaires, interviews and focus groups (refer to Figure 8). The observation approach
have not been reported as of yet or even not carried out. New findings may emerge by using
this method and observation as a method could be considered in further lighthouse

demonstration.

4.3 Qualitative analysis— gaps identified by stakeholders

During demonstration activates social studies are frequently conducted alongside the
implementation. At times the studies are conducted by partners, which are not directly
participating in the demo activities and have a more theoretical approach to the subject, i.e.
universities, research institutes etc. The stakeholders within the project may have different
views about what are relevant social aspects, whereas they have rooted experience from

interacting with the public.

Therefore within the Prepar-H2 project, contact was made with several stakeholders from
former hydrogen demonstration projects and they were asked to list up topics that they find

interesting for social research or topics in socio-economics. They were asked directly in
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meetings, via email and phone. They were asked to identify gaps in the social research
connected to hydrogen demonstrations, whether these were supported or not by EU
framework programs.

* What issues concerning society and economy do you think are influential to
understand dynamics if hydrogen integration and would be worth finding out?

e Can you identify gaps or subjects which had not been addressed in studies so far?.

4.3.1 Replies containing suggestions for research
The Prepar-H2 team got replies from about % of the contacted stakeholders. The reason for
this is not known. But complaints from stakeholders about the irrelevance of research topics

should be noted, even though it may be difficult for them to pinpoint topics themselves.
The key issues which stakeholders mentioned as important are listed here below:

1. A comparison between several alternative fuels and investigation of options that suit best
for each country or region according to the available energy resources

2. | experience a lot of confusion in the field of alternative fuels because these are presented
one by one and the drawbacks kept from the public Therefore the following topics:

e Find out in broad terms which level of technological understanding is relevant or
necessary for the average consumer before he can make is choice of mobility options

e Find out what consumers will expect from each category of drive train and fuel type,
not the least concerning convenience.

e Total life cycle cost — not many people do a full auto cost-of-ownership calculation —
so people often delink purchase and operating cost.

3. . Questions that are relevant for the public is rather try to find out concern and willingness
to pay for the environment, for convenience of various transport methods and views on
the role of transportation. There is no point in asking them about hydrogen acceptance.
There is no point in asking the public about the technology, due to lack of their
experience and no knowledge in the field

4. Ask workers in a hydrogen car facility about their ideas related to successful marketing
for the public. These workers interact with consumers every day.

5. Consumer expectancies concerning vehicle convenience and necessary technological
understanding.
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6. The role of PR-work in the process of acceptance and diffusion of hydrogen mobility
7. Effectiveness of various policy measures for the integration of clean transport technology
8. Comparison of transport options in the different European countries

9. Suggested stakeholder group for interviews: middle managers, whereas these have
contacts both to top management and to the people on the floor. These individuals have
often better insight than top managers.

4.3.2 Discussion on gaps in the social research
Many of these replies indicate similar topics which are classified here into 3 main areas:

)] The necessity of cross sector fuel studies. Almost all the stakeholders identified the
lack of useful comparative studies between the different fuel types. Most
frequently, studies are specific on single fuels — hydrogen or batteries or ethanol,
etc. Most stakeholders agree that the future will probably not be one solution and
therefore it is necessary to conduct studies which compare advantages and
disadvantages for different fuels/vehicles in local conditions.

)] Expectations. The public should be asked more about their expectations for
emerging technologies, but at the same time at it is mentioned that public insight is
lacking (see below).

iii) Education versus media messages and PR by manufacturers. There is a lot of
mismatching information offered in the mass media regarding benefits of future

vehicle technologies without describing eventual drawbacks.

More than often the public has neither tried nor seen new technology vehicles and therefore
fully relies on information from the media. Interviews with people that issue unsupported
statements from companies promoting their own products are broadcasted and these
statements quoted as the latest facts. The reasons and repercussions of such waves of media

coverage could affect market introduction.

The stakeholders indicate that they themselves should be asked more about the technology
and performance. Yet when a project like PreparH2 comes around and starts asking questions
it is difficult to get replies. — Is it possible that middle managers cannot or are not allowed to
give information, and which implications may that have for educating the public?
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It should also be addressed that some stakeholders also mentioned comparison of transport
options in Europe and policy steps. Almost all European countries have taken some policy
measures to support introduction of new environmentally friendly transport. Some policy
measures have had a very strong impact and have functioned well when others have had little
impact. It could be beneficial to the industry and policy/decision makers to have a better
overview of what has been tried and what has worked and what has not along with the set
targets and involvement of stakeholders as well as the local conditions as mentioned in

section 4.3.2.

Lastly, only a few of the topics mentioned here are in the social study-matrices and therefore
the suggestions qualify as identified possible gaps. These are therefore topics that should be
considered s topics for future studies in connection to hydrogen RD&D projects and

eventually be applied to all further studies on alternative fuels in general.

In general stakeholders are satisfied with social work conducted alongside RD&D projects
because it brings in angles that otherwise be hidden from view. The topics they miss are
therefore not many. This of course is viewed very positively by the PreparH2 project; cross-
cutting issues in general seem to have been well covered and are feeding the information into

the industry as a whole.

However the industry needs to keep in mind that some social indicators might not be fully
correct due to the lack of knowledge of the majority of interviewees. Education might
therefore be a key issue to the correct information out.
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5 Conclusions and recommendations

In order to

sharpen the most important findings, this chapter is simply set up as a list of

recommendations, for which the prerequisites are given in the document.

. There exist several helpful research approaches to acquire valuable data in social

research. Select appropriate methods according to the objectives of that research

1)

2)

3)

Manage research as to avoid bias, in the research design, execution and evaluation
of results. The six issues are bias, authenticity, actuality, time-lag, filtering, and
source level.

Train the interviewers and test the research methods. The researcher should always
be aware of his own social stand. This will always influence the outcome in some
way as well as the methods applied. It is important for the researcher to be aware
of this and develop accordingly a reflexive and conscious handling.

Organise the work as a collaboration between those who are directly involved with
hydrogen equipment and those who have a more theoretical stand. Thus the
research may be directed at issues that have proved to be relevant in practical
execution, but the theoretical outline makes the research less vulnerable to

influence

Il. New project proposals should familiarize themselves with the available overview

of the studies that have already been conducted as both to maintain and further improve

the quality of social studies on hydrogen mobility but also to avoid unnecessary

repetitions.

4)

5)
6)

Gaps are found when looking into the group of interviewees. In 2011 almost 50%
of studies have involved people that are supposed to reply to questions about
hydrogen mobility, without having tried it. Stakeholders that work within the
hydrogen fuel chain suggest that a more enlightened discussion can be conducted
if experienced persons are also involved.

The geographic distribution of studies could be better balanced.

It is custom to keep raw data available for investigation for further or other
research. Therefore it is recommended that the organisation behind each project

manager keeps the raw data stored / archived for later consultancy.
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I1l. Stakeholders in hydrogen demonstrations have suggested new unexplored areas of

research:

7) The public seems to be confused about alternative fuels and drive trains;
comparative assessments are recommended.

8) The difference between selling elements and expectations has not been clear in
media message. There is a need to link customer expectations concerning new
drive technology and actual performance. The concept of willingness to pay cannot
be connected to emerging technology until it is clear which services these offers.

9) Whether or not there will be a single winning future technology for transport
solutions or several competing technologies, it is recommended that each country
or region looks at local energy sources and how these may be used both to function
in efficient transport and to lower carbon footprint. These may be methane from
biomass, biofuels from waste, recycled carbon, electric charge etc.
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