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Disclaimer

This project has been funded by the FCH JU (Fuel Cell and Hydrogen Joint Undertaking)
Implementation Plan 2013 that was adopted by the FCH JU Governing Board on 19th of
December 2012, under grant agreement no. 621228.

This document contains the description of the HYACINTH project findings, work and products.
Some parts of it might be under partner Intellectual Property Right (IPR) rules, so prior to using
its content please contact the head of the consortium for approval. If, as a person or as a
representative of an entity, you notify that this document harms in any way the IPR, please do
notify us immediately.

This publication reflects the views only of the author(s), and the FCH JU cannot be held
responsible for any use which may be made of the information contained herein.

The authors of this document have taken all available measures in order for its content to be
accurate, consistent and lawful. However, neither the project consortium as a whole nor the
individual partners that implicitly or explicitly participated in the creation and publication of

this document hold any sort of responsibility that might occur as a result of using its content.
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EXECUTIVE SUMMARY

There is increasing realisation amongst policy makers and industry that social
acceptance is a key issue to take into account to extend H, technologies and
infrastructures in Europe. The development of H, technologies involves small-scale
applications as well as large-scale infrastructures that are influenced by the acceptance
of the public, stakeholders, communities and potential customers / users.

The overall purpose of HYACINTH is to gain deeper understanding of social acceptance
of H, technologies across Europe and to develop a communication / management
toolbox for ongoing or future activities introducing H, into mobility, stationary and
power supply systems.

Social acceptance of Fuel Cell and Hydrogen (FCH) technologies was investigated via
survey research with representative panels (7,148 European citizens) and semi-
structured interviews with stakeholders in five countries. The resulting Social
Acceptance Management Toolbox (SAMT) provides the necessary information and
understanding of the state of awareness and acceptance of FCH technologies by the
public and by stakeholders. In addition, it provides the necessary insight required to
understand and manage expectations of future FCH projects and products in the
transition phase, to identify regional challenges and to determine effective policy
support measures.

This deliverable describes the way in which users would operate the SAMT that lies at
the heart of the HYACINTH project. It describes the structure of the tool and, using
screenshots and examples, shows users how to navigate and interrogate the tool box.

Finally, the different best practice case studies contained within the toolbox offer
practical advice to the user regarding different ways to handle particular issues related
to specific social acceptance themes such as trust or perceived positive and negative
effects.
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ABBREVIATIONS
AMAP Automotive & Manufacturing Advanced Practice. University of
Sunderland.
BEV Battery Electric Vehicle
CNG Compressed Natural Gas
DX.Y Deliverable X.Y
EU European Union
FCH Fuel cell and hydrogen
FCH-JU Fuel Cell and Hydrogen — Joint Undertaking
GA Grant Agreement
QFD Quality Function Deployment
LCV Low Carbon Vehicles
LNG Liquefied Natural Gas
NIMBY Not In My Back Yard
SAMT Social Acceptance Management Toolbox
SMEs Small and Medium Enterprises
TINA There Is No Alternative
WP Work Package
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1. INTRODUCTION

A key aim of the HYACINTH project is to gain a deeper understanding of the social
awareness and acceptance across Europe of Fuel Cell and Hydrogen (FCH) technologies
and to help stakeholders to develop their products, services or infrastructures.

This deliverable is part of WP6: “Development of Management toolbox” which has the
objective to develop a Social Acceptance Management Toolbox (SAMT) to be used by
FCH technology providers and developers to enhance the potential of acceptance of a
particular FCH technology by the general public and so accelerate mass uptake of these
technologies. This handbook explains how to use the toolbox and interpret the data
obtained from it.

2. OBJECTIVES OF THE DELIVERABLE

The SAMT has been created to assist Hydrogen and Fuel Cell Technology developers
understand the likely issues with regard to social acceptance and mass market
penetration for their proposed product. It aims to help developers understand and
address potential problems that may arise during the critical phase following
demonstration projects and prior to mass-market acceptance: the so-called “transition
phase”.

This deliverable D6.4 provides a handbook or user guide to the operation of the SAMT.
It is designed to guide developers step by step through operation of the SAMT and
provide helpful insights into the information provided as a result of a particular set of
gueries. The toolbox links to and extracts from a series of best practice case studies the
provide background and context to the responses of those who have contributed their
opinions and knowledge to the toolbox.

Thus, the SAMT toolbox offers a set of information facilitating decisions on promotion
activities, market preparation, and effective policy support mechanisms related to H;
technologies and fuel cells, all of it particularized for a given European country and a
certain technology.

3. SOCIAL ACCEPTANCE MANAGEMENT TOOLBOX (SAMT)

This chapter contains a short section explaining the basic structure of the toolbox and
how it works. This is followed by detailed operational instructions designed to assist the
user to interrogate the database and extract useful information.
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3.1. Operating Principles of the Toolbox

The SAMT is populated using three sets of quantitative and qualitative data collected in
WP4 “Data collection” and analysed in WP5 “Data analysis and interpretation” and one
set of data gleaned from literature research carried out in WP3 “Methodological Design”
and in WP6 (D6.2) “Level of Awareness and Acceptance model for real time data
evaluation of the survey results” where case studies and previous projects were
examined to elicit insights into best practice with regard to enhancing social acceptance:

Public responses — online (quantitative) (N=7,148).
Stakeholder responses — online (quantitative) (N=333).
Stakeholder responses —interview (qualitative) (N=145).

P wnNPR

Advisory text to mitigate risk on non-acceptance.

The toolbox takes the form of a database containing the above data. Potential FCH
technology developers will interrogate this database via a user interface that will ask
them to filter the responses from 7,148 respondents from the public in order to assist
them in narrowing down their search. The tool then matches their requests to the
responses recorded in the quantitative and qualitative research (WP3 and WP4) and
presents this to the developer as a set of criteria statuses. These may be used, along
with explanatory text and examples of best practice also contained in the toolbox to
guide the FCH developer in improving the potential of their technology gaining
widespread acceptance.
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* Interface:
* Application
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* Size (if appropriate)
* Target user
SAMT * Location
*  Where will this be
installed/operated
Generates

Matches:

I—l * Best practice examples

Advice from literature
Database of: .
| The tool raises areas of

* Attitudes
concern and, where
e -ve/+ve > .
. | appropriate, offers
* Experiences . -
. potential solutions
* Beliefs

Figure 1:SAMT general operation

The responses used to populate this database have been scored on a six-point scale
ranging from one to six. Any score of three or less indicates a negative response, ranging
from 3: slightly negative to 1: very negative. Any score greater than three indicates a
positive response ranging from 4: slightly positive to 6 very positive.

The responses of stakeholders are then compared with those of the public in order to
look for areas of agreement and divergence of views. These are typically:

1. Positive/Positive (+/+): here both the public and the stakeholders agree that the
situation is positive.

2. Positive/ Negative (+/-): here the public think that the situation is good while
stakeholders are less optimistic.

3. Negative/Positive (-/+): here the public have concerns while stakeholders do not
see any reason for concern.

4. Negative/Negative (-/-): here both parties believe the situation is generally poor.
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+/+ Both parties agree situation positive

+/- Public think situation is better than Stakeholders do

-/+ Stakeholders believe situation more positive than public
- /- Both parties agree situation is negative

Figure 2: SAMT data comparison

This comparison of data sets is shown in figure 3.

Increasing Negativity Increasing Positivity

<€ >
|
Strong | Medium | Weak I'\/eak Medium | Strong
-ve -ve -ve +ve +ve +ve
1 2 3 4 5 6
Positive/Positive agreement [ YaN
Negative/Negative Agreement . N
Positive/Negative Disagreement FAN [ ]
Negative/Positive Disagreement [ ] AN
Stakeholder View AN
Public View [ ]
Figure 3: Comparison of Data Sets
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By understanding the current situation, it is believed that developers will be better
positioned to improve the acceptability of their proposed technology and so enhance
mass-market penetration.

3.2. SAMT Toolbox Structure

The responses given to the online questionnaires have been mapped onto a model
adapted from Huijts et al (2012) by the HYACINTH consortium to provide several
themes. The model is shown in figure 4.

I Experience '—)| Knowledge ‘

______ S S

Trust

) (=

Perceived beha-
vioral control

Intention

to accept —>| Acceptance

(Pmcedurd fairness* I‘

| Distributive fairness*™

Figure 4: A schematic representation of the technology acceptance framework, (Huijts et al., 2012)

Furthermore, the responses from the stakeholder interviews were also mapped onto
this adapted model providing the following output themes:

Knowledge and Experience.
Trust.
Positive and Negative Affects.

Perceived Consequences (shown as perceived behavioural control in the model)
Attitude.

1
2
3
4. Perceived Effects - Costs, Risks and Benefits.
5
6
7. Initial Acceptance.
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8. Acceptance.

The public and stakeholder quantitative research both begin with some demographic
guestions regarding the respondent. Following this the data collected falls into three
broad categories:

1. Relating to stationary applications.
2. Relating to transport applications.
3. General responses applicable to both transport and stationary applications.

The tool can take advantage of several search filters to narrow down the search using
for example the demographic data to only that which is applicable to the technology
application under review. In addition, the tool has the capability to report on
demographic data that was collected during the quantitative research. Note that some
demographic questions are used for the initial filtering options as well as for some of
the report outputs.

3.3 The SAMT Process

The SAMT will then present the data that matches that search and generate an output
report that is accompanied by some advisory text based upon the best practice case
studies. Users will enter the website and begin by completing some filter questions to
narrow down the field of enquiry. The process flow is shown in figure 5.
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Enter website

Complete Filtering
guestions

A 4

SAMT matches relevant
responses

A 4

.| Outputreport
generated

Figure 5: SAMT process

3.3.1 Entering the SAMT Toolbox

The SAMT toolbox is accessed via a web portal attached to the HYACINTH Website
hyacinthproject.eu. Upon entering the toolbox, the user will find an initial welcome
screen (Figure 6) that explains the toolbox purpose and operation. The process will be
started when the user clicks on the “get started” link.

| 08/08/2017 D6.4 Tool Box Handbook and Best Practice Case Study Page 12 of 98



http://www.hyacinthproject.eu/

- FCH-JU-2013-1
/ * Hydrogen acceptance in the transition phase
‘4 HYACINTH (621228) CH),
%, &
Hyacinth SP1-JTI-FCH.2013.5.3 D e

@
/ . Gy, [
S
\ l “ brapagn

Hyacinth Hydrogen Technology Acceptance Tool

‘Welcome to the HYACINTH - Social Acceptance Management Toolbox (SAMT) for hydrogen and fuel cell technologies (HFC). This project has
received funding from the Fuel Cells and Hydrogen Joint Undertaking (FCH-JU) under grant agreement No. 621228.

The SAMT has been designed to provide practical advice to developers and/or sponsors of HFC technologies that they now intend to progress
from a completed demonstration project or phase to full market acceptance and wide public adoption. This so called transition phase is often
difficult to navigate and this tool contains information regarding the knowledge of and attitude to HFCs from 7000 members of the public
throughout the EU and over 250 industrial and governmental stakeholders. This information is designed to help the developer to understand
the concerns of the public who will be the target market for any proposed technologies and will, where appropriate offer advice from key
players in the industry.

First you will be asked some questions about the type of technology you are interested in. You will then be given the aopportunity to filter the
results according to certain demographic data.

The results will be presented according to the key themes in the Technology Acceptance Framework (Ref). Areas of concern will be
highlighted in RED and, where the relevant information and research exists, text will be provided which could explain how to improve
acceptance levels in these areas.

Get started »

Hyacinth Project Partners

;ﬁ' b —— —_—
}E@ gK N II o g Foundation —-—
Ec‘h_.g e‘i]jﬁr.lrfngem:v CIda u....tmn. Vewwiopment ///j

Ao - Fraunhofer

* Razvojni center o w
IPIUSF  wemsTaT &)k _ I A ~h
s e tehnologije UNIVERSITY OF LEEDS W

SAMT developed by , University of Sunderland | ® Hyacinth Project 2016 |

Figure 6: Hydrogen Technology Acceptance Tool (SAMT Toolbox)
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Hyacinth Hydrogen Technology Acceptance Tool

‘Welcome to the HYACINTH - Social Acceptance Management Toolbox (SAMT) for hydrogen and fuel cell technologies (HFC). This project has
received funding from the Fuel Cells and Hydrogen Joint Undertaking (FCH-JU) under grant agreement No. 621228.

The SAMT has been designed to provide practical advice to developers and/or sponsors of HFC technologies that they now intend to progress
from a completed demonstration project or phase to full market acceptance and wide public adoption. This so called transition phase is often
difficult to navigate and this tool contains information regarding the knowledge of and attitude to HFCs from 7000 members of the public
throughout the EU and over 250 industrial and governmental stakeholders. This information is designed to help the developer to understand
the concerns of the public who will be the target market for any proposed technologies and will, where appropriate offer advice from key
players in the industry.

First you will be asked some questions about the type of technology you are interested in. You will then be given the aopportunity to filter the
results according to certain demographic data.

The results will be presented according to the key themes in the Technology Acceptance Framework (Ref). Areas of concern will be
highlighted in RED and, where the relevant information and research exists, text will be provided which could explain how to improve
acceptance levels in these areas.

ia%"% [ fﬁ’ - U . ?
LA i cidaut== Z
: I;ZVPEPNE;ELN Ciemat L A Hidrogeno et R R o i Ssrfcites

Razvoijni center '-‘ ‘W vk
/ NORSTAaT n ity
I . I U S F . @ tz:'_l:;z;?:e UNIVERSITY OF LEEDS W Sunderland

SAMT developed by , University of Sunderland | ® Hyacinth Project 2016 |

Figure 7: Getting started

Click on this link to begin your SAMT journey.

3.3.2 Filtering the data

The SAMT contains data from seven EU countries and information regarding stationary
and transport applications. Thus not all of the information will be relevant to your
application. In order to narrow down the search parameters within the tool to ensure
that only meaningful data is presented you should answer the filtering questions that
have been created. These questions are designed to help the user to select between
stationary and transport applications, males or female respondents, specific countries
and, where practical, regions. You will also have the opportunity to select the age range
of respondent and to select those who fit a particular demographic such as regular users
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of social media for instance. In some cases, there is the option to select “all” or “both”

should the user not wish to narrow the search down any further. Alternatively, you can

simply tick all of the options that you wish to apply. Figure 8 illustrates the filtering

mechanism.
F1: Application(s)
|
Vi \/ v
Transport Stationary Both
F2: Group(s)
v |
General
) Stakeholders Both
Public

F3: Male/Female/both?

Figure 8: The filtering mechanism

Wherever you see the word, “industry” this should be taken to refer to “stakeholders”.

Care has been taken with the wording but as the stakeholders were primarily made up

of industrial technology developers, this word has been used on occasion and may still
be seen in the SAMT.
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Hyacinth Hydrogen Technology Acceptance Tool

Home » Filtering Questions

F1: Which technology are you interested in?

Stationary Applications Transport Applications Both Stationary and Transport Applications

F2: Whose opinions are you interested in?

General Public Industry

SAMT developed by , University of Sunderland | @ Hyacinth Project 2016 |

Figure 9: Filter screen 1

Depending upon how you answer the initial filtering questions you will be given a set of
different options. For instance, should the user not be interested in stationary
applications they will not see the filtering questions relating to types of property and
ownership as these will be irrelevant to their inquiry. Once you have completed these
filtering questions click “next” to move to the next screen.

The second filter screen will ask questions regarding demographics, country of origin,
and lifestyle and energy awareness before you are asked specific questions regarding
the technology application you are interested in. In figure 10 you can see an example of
the filter screen for stationary applications. Please note that after certain questions
there is the option to tick “all” or “all/none”. This will automatically select or deselect
all of the options available to that particular filter question.
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F8: What type of housing are you interested in (tick all that apply)?
Detached House Semidetached house
Terrace house Flat / apartment
F9: What tenancy are you interested in (tick all that apply)? A”OWS you to
Home owners Rented
Other select/deselect all of
F10: What existing heating systems are you interested in (tick all that apply)? the Options
Natural Gas National Grid Electric
Other

F11: Which respondent transport usage are you interested in (tick all that apply)?

_ Everyday / nearly everyday | 2-5 days per week 1-3 times per month | Less than once per n onth
Fj FJ FJ Fj "]

Car

’
Public Transport s i i s 3 v
Bicycle v 3 3 3 3 v

‘ TICK ALL / NGNE ’
F12: Which country do you want the industry responses from?
Belgium France Germany Norway Slovenia Spain United Kingdo

F13: Which organisations are you interested in the views of (tick all that apply)?
Private Public

Government Organisation Educational Organisation
Other non-profit organisation

F14: How much experience do you want respondents to have?
No Involvement Less than 5 years 5-10 years 11-20 years 20+ years

F15: Which field of work do you want respondents to be involved in (tick all that apply)?

Research on HFC Fuel cell developer or manufacturer

Hydrogen production Professional services provider

Policy development and program administration Car manufacturer /| EOM Allows you to select
Systems integrator Education, safety and training all of the OptiOﬂS
Fuel cell user Hydrogen storage

Service station operator Supplier to developer or manufacturer

Commercialisation support Fuel cell distributor or agent

Hydrogen Distribution

F16: Which Hydrogen related application do you want respondents to be involved in (tick all that apply)?
Not invalved in specific application Small stationary (50kw or less)

Large Stationary (more than 50 kw) Portable (including micro)
Mobile Auxiliary power Hydrogen production and fu

Mobile primary power and drive train
F17: How professionally familiar do you want respondents to be with J=@=stagjor
Not at all familiar Slightly familiar Familiar Very familia
F18: How professionally familiar do you want respondents to be with H5 actri

Not at all familiar Slightly familiar Familiar Very familia

FILTER RESULTS

SAMT developed by , University of Sunderland | © Hyacinth Project 2016 |

Figure 10: Filter questions screen 2
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This action is completed by clicking on the “Filter Results” button at the base of the
screen. This will create the search and output the data for you.

3.3.3 Outputs

The SAMT provides outputs based around 51 questions grouped over eight themes. The
themes are:

e Theme One: Knowledge & Experience.

e Theme Two: Trust.

e Theme Three: Positive and Negative Affects.

e Theme Four: Perceived Effects — Costs, Risks and Benefits.
e Theme Five: Perceived Consequences.

e Theme Six: Attitude.

e Theme Seven: Initial Acceptance.

e Theme Eight: Acceptance.

First output will be to state how many responses are included out of the total number
due to the filters applied e.g.: As a result of the filters you selected 333 out of 7,148
public responses and 35 out of 333 stakeholders responses are included.

The resulting report will be organised around the eight themes in the model (Technology
Acceptance Framework) and will highlight areas of concern and provide sections of
relevant advisory text designed to help the user to interpret the results and act
appropriately. The report is output in PDF format to be viewed on screen and is easy to
print for the user. The report allows the user to understand where industry/stakeholder
views coincide with the public and where they diverge. It also allows the user to
understand the strength of the views held by both the stakeholders and the general
public. This enables the user to make informed choices regarding appropriate actions
that should be taken. It should be remembered that the views of both parties may agree
in one of two ways, that is, both might be positive or both negative. On the other hand,
views may diverge in one of two ways; that is public perception more positive than
stakeholders or vice versa. The tool will allow the user to differentiate between these
situations via the average response rate (the SAMT uses a scale of one to six to indicate
relative feeling). Where the response rate is three or less then the view is taken to be
negative. As the figure descends then the strength of this negative feeling is taken to be
increasing. On the other hand as the response rate rises above three and towards six
the feeling is taken to be positive moving toward strongly positive. The data collected
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from the different members of the public are then compared to those of the
stakeholders. The results are shown via a coloured map or chart that ranges from GREEN
through AMBER to RED. Where there is strong agreement, this is shown as a large black
dot in the green segment of the chart or map below the response chart. This does NOT
necessarily mean that the situation is positive, rather it ONLY means that both data sets
agree. Such a situation may be seen in Figure 11 where both parties are in strong
agreement and the Black Dot is in the GREEN segment of the chart. However, by looking
at the average response, we can see that it is 2.0, which is below 3 and is therefore
negative. Thus this chart is indicating that both stakeholders and the public agree that
the situation is negative.

A3: Please rate your familiarity with hydrogen and fuel cell developments. Are you...?

A3 Average response =20

L4
2
2
g
= 3. Familiar

4. Very familiar

0 20 40 60 80 100 120 140 160
Frequency
Industry mapping » Public's level of awareness of HFC technologies

- There is a strong correlation between the views of industry stakeholders and the

general public in this area.

Figure 11: An example of an output chart

In this case, it is easy to see that part of the problem is the relative unfamiliarity with
FCH technologies within the general public. This has been anticipated by stakeholders
but the low score (2.0) indicates that it has not been addressed. The message
accompanying the chart will alter depending upon the type of situation it highlights and
will not be the same as that shown in this example. In each case you will be pointed
towards taking appropriate actions via the advisory text.

For instance in the case of Positive / Positive, this is a situation that is to be desired and
as such no actions should be taken to jeopardise this. Indeed developers should take
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care to understand the precise reasons for this and must safeguard these to prevent any
deterioration.

The wording of the on screen message will be:

“There is a strong agreement between you and the public respondents that the situation
is positive. Whilst this a beneficial position to be in, you should take care to establish the
reasons for this. This should reduce the risk of inadvertently damaging product strength
and help to build on this”.

In this case the use of the word “you” refers to the stakeholder that has carried out the
enquiry with the SAMT. Further advisory text and an extract from the Best Practice Case
studies to illustrate the points will be found in the pdf report.

A Negative/Negative situation is very difficult for the stakeholder to manage. Here both
parties agree there is a serious issue. It should however be recognised that these views
may not be held for the same reasons and care should be taken when proposing ways
to address this. In general however, it is likely that this sort of situation will arise due to
external influences such as government policy. Alternatively, it may be due to reliability
or convenience issues that are recognised as product deficiencies. In each case they may
represent an opportunity to the stakeholders to gain an advantage over their rivals by
entering the market earlier with a better product. In this case the message wording will
be as follows:

“There is a strong agreement between you and the public respondents that the situation
is negative. It should however be recognised that these views may not be held for the
same reasons and care should be taken when proposing ways to address this. In general,
however, it is possible that this sort of situation will arise due to external influences such
as government policy. Alternatively, it may be due to reliability or convenience issues
that are recognised as product deficiencies. Whilst this may mean that managing the
situation will be tricky, it is also an opportunity to differentiate your product from your
competition and gain an advantage over your rivals by entering the market earlier with
a better product”.

Once again further advisory text of a more general nature will be found in the pdf report.

Where there is a strong disagreement the black dot will be shown in the RED segment
of the chart indicating that one or other of the data sets thinks the situation is either
better or worse than the other. It does not necessarily indicate a generally negative
situation. For instance, in the case of a Positive/Negative, attention should be paid to
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discovering the reasons why the public believe the situation is good or acceptable while
stakeholders are more pessimistic. This may reduce significant amounts of needless
work or highlight major gaps in the knowledge and understanding within the general
public. In this case the following message will appear:

“There is a disagreement between stakeholders and the public. Members of the public
believe that the situation is more positive than stakeholders. Attention should be paid to
discovering the reasons why the public believe the situation is good or acceptable while
stakeholders are more pessimistic. This may reduce significant amounts of needless work
or highlight major gaps in the knowledge and understanding within the general public.”

Further advisory text will be found in the pdf report. In addition, extracts from best
practice case studies will be included to further illuminate the situation.

Alternatively, a Negative/Positive situation may have arisen. This occurs when the public
hold a less optimistic view of the technology than stakeholders. This may be due to the
public measuring their experience in a different way to the stakeholders. Alternatively,
it may be due to a failure to transfer key messages to the public or overcome certain
myths or misconceptions. In this case the following message will appear on screen and
in the pdf:

“There is a disagreement between stakeholders and the public. This situation arises
when the public hold a less optimistic view of the technology than stakeholders. This may
be due to the public measuring their experience in a different way to the stakeholders.
For instance what seems simple to developers may seem overly complex and daunting
to the general public. Alternatively it may be due to a failure to transfer key messages to
the public or overcome certain myths or misconceptions. Take care to understand the
likely cause in your case and take the appropriate steps to alleviate the issue”.

Further advisory text will be found in the pdf report.

In some circumstances it may be that the level of disagreement or agreement is not
significant but still worth noting. This situation will be indicated when the black dot
appears in the amber section of the chart as shown in Figure 12.
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A2: Before participating in this study, had you ever heard of hydrogen fuel cell technologies in
the context of energy production?

235
442
M Yes W No
Industry mapping » Public's level of awareness of HFC technologies
- There is a slight difference of opinion between industry stakeholders and the general

public in this area.

Figure 12: Example of PDF Report Output

In this particular example, stakeholders expected the public’s knowledge of local FCH
developments to be relatively poor. In fact they are slightly better than this, hence the
slight disagreement. This may present an opportunity to the FCH developer to capitalise
on an already knowledgeable marketplace that may be more ready to accept a certain
technology than one in a different region for instance. Thus choice of location for initial
roll out of a certain FCH technology may be influenced.

A more detailed worked example of the use of the SAMT may be found in “Appendix 1:
Best Practice Case Study”. This fictional case study is designed to assist new users to
interrogate the Toolbox and to interpret the results.

4. SUMMARY

This handbook is designed to be used with the work example to aid understanding of
the operation and interpretation of results. The tool has been pilot tested and reviewed.
Because of feedback from pilot users, the tool has been improved to increase
functionality and clarity. The design review of the SAMT toolbox has enabled the team
to correct some minor errors in the code and improve functionality further. It is believed
that the toolbox will provide useful insights to the FCH developer that will enhance the
probability of mass-market success and assist them to successfully navigate the
transition phase from demonstration projects to full market penetration. The results are
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grouped in logical themes that will contain, where appropriate and possible, relevant
advice and best practice examples obtained from the qualitative interviews and the
research literature. The information contained within the toolbox will remain valid for a
period of time, as FCH technology and policies change this information will need to be
refreshed on a regular basis to remain valid. This period should not be less than one
year. If the toolbox has not been updated for more than one year extra care should be
taken when interpreting results.

The report presented on screen or as a printable PDF document provides the FCH
technology developer and other users with relevant advice regarding issues of social
acceptance that are often overlooked by technology providers. These are presented in
an easy to read format allowing developers to modify their approach in order to
enhance the probability of acceptance and widespread adoption. Without this tool,
many social acceptance issues may be overlooked resulting in a longer period of
transition from demonstration to market exploitation.
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Appendix 1: Worked Example Report
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Hyacinth - Hydrogen Technology Acceptance Tool Output

As a result of the filters you selected, 2,723 out of 7,148 public responses and 90 out of 333 industry
responses are included.

Responses have been mapped onto a model - the Technology Acceptance Framework - which
provides several themes:

Knowledge and Experience

Trust

Positive and Negative Affects

Perceived Effects - Costs, Risks and Benefits
Perceived Consequences

Attitude

Initial Acceptance

Acceptance

e Ll
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Theme One: Knowledge and Experience

A1: How would you rate the following problems in terms of importance for your country ?

A1.1: The need fo improve energy secunty by being less dependent on fuel imporis from other couninies

A1 Averagz response =39

1. Hed important |
2. Sightly importard |

3. Mocerat=y iImpartant -

Fespanse

4 Importand |

3. %ery impartan -
o o00 400 Ba0 30 1000 1200
Freguency

Industry mapping » Public's level of awareness of HFC technologies
There is a disagreement between stakeholders and the public. Members of the public

believe that the situation is more positive than stakeholders. Attention should be paid

— to discovering the reasons why the public believe the situation iz good or acceptable
while stakeholders are more pessimistic. This may reduce significant amounts of
needless work or highlight major gaps in the knowledge and understanding within the
general public.

A1l.2: The need o reduce the greenhouse gas emissions that cause cfimate change

A1.2 Averages respanse = 4.1

1. Nod impaortand |
2. Sightly impertard |

3. Mocerat=y mpartant -

Respanse

4 Important |

3.overy important |

400 500 B0 1000
Freguenczy

g

Industry mapping » Public's level of awareness of HFC technologies

There iz a disagreement between stakeholders and the public. Members of the public

believe that the situation is more positive than stakeholders. Attention should be paid
_ to discovering the reasons why the public believe the situation is good or accepiable

while stakeholders are more pessimistic. This may reduce significant amounts of

needless work or highlight major gaps in the knowledge and understanding within the

general public.
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A1.3 The need fo reduce local air pollution in urban areas

A1 Averagz response = 4.1

1. Not importand |
2. Sightly important |

3. Moderatsly impartant |

Respanse

4 Importand |

5oy importan |

0 200 400 800 B0 1000

Fregusncy
Industry mapping » Public's level of awareness of HFC technologies

There iz a disagreement between stakeholders and the public. Members of the public

believe that the situation is more positive than stakeholders. Attention should be paid

_ to dizcovering the reasons why the public believe the situation iz good or acceptable
while stakeholders are more pessimistic. This may reduce significant amounts of
needless work or highlight major gaps in the knowledge and understanding within the
general public.

A1.4 The need fo creafe opporfunities for industries fo increase their capability to provide innovative
fechnologies

A14 Averagz response = 4.0

1. Mod important |
2. Sightly important |

3. Moceratsy mpartant -

Respanse

4 Importand |

3.very importan |

0 200 400 500 A0 1000 1200
Freguency

Industry mapping » Public's level of awareness of HFC technologies
There iz a disagreement between stakeholders and the public. Members of the public

believe that the situation s more positive than stakeholders. Aftention should be paid
_ to discowering the reasons why the public believe the situation is good or acceptable
whille stakeholders are more pessimistic. This may reduce significant amounts of

needless work or highlight major gaps in the knowledge and understanding within the
general public.
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A1.3 The need fo reduce local air pollution in urban areas

A1 Averagz response = 4.1

1. Not importand |
2. Sightly important |

3. Moderatsly impartant |

Respanse

4 Importand |

5oy importan |

0 200 400 800 B0 1000

Fregusncy
Industry mapping » Public's level of awareness of HFC technologies

There iz a disagreement between stakeholders and the public. Members of the public

believe that the situation is more positive than stakeholders. Attention should be paid

_ to dizcovering the reasons why the public believe the situation iz good or acceptable
while stakeholders are more pessimistic. This may reduce significant amounts of
needless work or highlight major gaps in the knowledge and understanding within the
general public.

A1.4 The need fo creafe opporfunities for industries fo increase their capability to provide innovative
fechnologies

A14 Averagz response = 4.0

1. Mod important |
2. Sightly important |

3. Moceratsy mpartant -

Respanse

4 Importand |

3.very importan |

0 200 400 500 A0 1000 1200
Freguency

Industry mapping » Public's level of awareness of HFC technologies
There iz a disagreement between stakeholders and the public. Members of the public

believe that the situation s more positive than stakeholders. Aftention should be paid
_ to discowering the reasons why the public believe the situation is good or acceptable
whille stakeholders are more pessimistic. This may reduce significant amounts of

needless work or highlight major gaps in the knowledge and understanding within the
general public.
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AZ: Before participating in this study, had you ever heard of hydrogen fuel cell technologies in
the context of energy production?

Az

— 1232
1471

W rez W No

Industry mapping » Public's level of awareness of HFC technologies
There is a disagreement between stakeholders and the public. Members of the public

believe that the situation is more positive than stakeholders. Attention should be paid
“ to discovering the reasons why the public believe the situation is good or acceptable

while stakeholders are more pessimistic. This may reduce significant amounits of

needless work or highlight major gaps in the knowledge and understanding within the

general public.
AJ3: Please rate your familiarity with hydrogen and fuel cell developments. Are you...?

A% Average response = 2.1

T Mot at al ramiliae -

3. Familiar |

3. Sightly familiar

Respanse

4 Vary familiar |

D 100 200 300 400 500 GO0 TOD @00 500
Fraguaancy

Industry mapping » Public's level of awareness of HFC technologies
There is a dizagreement between stakeholders and the public. Members of the public

believe that the situation is more positive than stakeholders. Attention should be paid
“ to discovering the reasons why the public believe the situation is good or acceptable

while stakeholders are more pessimistic. This may reduce significant amounits of

needless work or highlight major gaps in the knowledge and understanding within the

general public.
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Af: Are you aware of any hydrogen refuelling station in your region?

AR

150

2873

W ez M Mo

Industry mapping » Public's level of awareness of HFC technologies
There is a disagreement between stakeholders and the public. Members of the public

believe that the situation is more positive than stakeholders. Attention should be paid
- - to discovering the reasons why the public believe the situation is good or acceptable

while stakeholders are more pessimistic. This may reduce significant amounts of

needless work or highlight major gaps in the knowledge and understanding within the

general public.

Industry mapping = Strong and effective communications
There is a disagreement between stakeholders and the public. Members of the public

believe that the situation is more positive than stakeholders. Attention should be paid
- - to discovering the reasons why the public believe the situation iz good or acceptable

while stakeholders are more pessimistic. This may reduce significant amounts of

needless work or highlight major gaps in the knowledge and understanding within the

general public.
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AT: Had you ever heard (before this questionnaire) of hydrogen fuel cell vehicles?

A7 Avercge response =19

TN, notat al |

2. %es, alitlz bil |

Fespanse

3.%es, lknow gute @ few things |

4. ae, | know gquite @ lod |

200 400 00 500 1000 4200

Fraguenzy
Industry mapping » Public's level of awareness of HFC technologies

There is a strong agreement between you and the public respondents that the
situation is negative. It should however be recognised that these views may not be
held for the same reasons and care should be taken when proposing ways to

-- address this. In general however, it is possible that this sort of situation will arise due
to external influences such as government policy. Altematively it may be due to
reliability or convenience issues that are recognizsed as product deficiencies. Whilst
this may mean that managing the situation will be tricky, it is also an opportunity to
differentiate your product from your competition and gain an advantage over your
rivalz by entering the market earlier with a better produet.
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AB.1 Have you ever got in a Hydrogen fuel cell car?

A8 Averags respanse = 1.1

1.an fIEvel —

@ E.Hudaﬁdcm-'
5
]
£ 3. Hadl severalrices |
4. Frecuertly use cre | '
0 50 1000 1500 2000 2500
Frecusrncy
Industry mapping » Public's level of awareness of HFC technologies

There is a strong agreement between you and the public respondents that the
situation is negative. It should however be recognised that these views may not be
held for the same reasons and care should be taken when proposing ways to

- - address this. In general however, it is possible that this sort of situation will arise due
to external influences such as govemment policy. Altematively it may be due to
reliability or comvenience issues that are recognised as product deficiencies. Whilst
this may mean that managing the situation will be tricky, it is also an opportunity to
differentiate your product from your competition and gain an advantage over your
rivals by entering the market earier with a better product.
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AB.2 Have you ever got on a Hydrogen fuel cell bus?

AB2 Averags response =1.2

1. Mo, never |

2. Had aride crce |

Fezpaonge

3. Had severalrices |

4. Frecuertly use cre |

a 200 400 GO0 000 100D 1200 1400 1600 1300 2000 2200 2400
Frecuency
Industry mapping » Public's level of awareness of HFC technologies
There is a strong agreement between you and the public respondents that the
situation is negative. It should however be recognised that these views may not be
held for the same reasons and care should be taken when proposing ways o
- - address this. In general however. it is possible that this sort of situation will arize due
to external influences such as govemment policy. Altematively it may be due to
reliability or comenience issues that are recognised as product deficiencies. VWhilst
thiz may mean that managing the situation will be tricky, it is also an opportunity to
differentiate your product from your competition and gain an advantage over your
rivals by entering the market earier with a better product.
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A9: How many yvears have you been professionally involved in Hydrogen and/or Fuel Cell
activities?

A5 Averoge response =32

1. Net direetly invalvad

2. Less than 5 years

i
un
5

= 3 5-10 yesrs
&

4 11-20 years

5. 20+ yesrs

a 5 10 15 20 25 n 35
Frequency

A10: Which of the following best describes your field of work and expertise?

A0

Research on HFC

Fus cell developer or merufacturer
Hycrogen production

Prafessional serices provicer
Palicy dewelaomentiprooram adminiiration
Car manJfactrsr B0

Syetemne intagrator

Education, satety and training

Fugl call user

Hydrogen etorage

Service station operator

Supplier to developerimarufacturer
Commercialestion support

Fuel cell disirbutor or agert
Hydrogen cistristion

Ciber

Rezpanse

O 5 W 15 2 25 30 35 40 45
Frequency
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A11: In which Hydrogen-related application or market, if any, are you mainly involved with in
your work?

Al

Mat invelvad in specific applization

Smell stationary [30kw or e==)

Large staticrary (= 30kw)

g Partabla (Inclcing miero)
Wztaile sumilary power

Hydrogen produclion and fuelling infrastruciure
Mabie primery power snd drive train

Criter

Fregquency

A13: How would you rate your level of professional familiarity with Hydrogen Fuel Cell Electric
Vehicles?

Al3

2. Shghthy famiiar

3. Familiar

Respanse

4. Yery famliar

10 15 20 o= 0 35 40
Fraguency

[=]
h
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Theme One: Knowledge and Experience

The following is some advice on ways to tackle this issue. This advice is not intended to be used in its
entirety. Rather it is intended as a set of prompts to suggest different ways in which a situation may be
managed. Thus they may be viewed individually or used in sets depending upon the situation.

s Recruit and frain early adopters as peer educators

+ Increase the use of social media to raise profile and promote positive messages

« [ncrease faith in products with “try outs” or “test drives™

+ Jse mainstream media, advertising and stories to boost credibility

« Focus on promoting social norms rather than just product benefits, e.g. who else is using your
product.

« Avoid categorising the public as NIMBY's and seeing your product as the only way (TINA: There
Is No Alternative)

= Do not overload your customers with information. Rather review what is needed, when and
determine the most effective channels o use.

“ As hydrogen technology might be too abstract and difficult fo assess for laypeople, because it is not
part of their everyday reality (Sherry-Brennan, Devine-Wright, & Devine-Wright, 2010), another way
could be to give the public some hands-on experience, the chance to get in contact with the novel
technology using demonstrators, living labs, or even playiul public participation using “serious” games
(Paplin, 2012). By this, information would also be delivered, but, at the same time, people with strong
concems are given the chance fo gain experience which might also help to increase trust”

Interpretation of the results:

Answers to questions posed in this section (A9, A10, A11 & A13) indicate that the
industry and other stakeholders are experienced in this field and so their views will be
based upon an in depth knowledge of the sector and thus may be trusted as an indicator
of prevailing opinion within the stakeholder community.

As anticipated by stakeholders the public’s knowledge of this field is limited. Most have
never had the opportunity to experience the technology first hand which opens up the
potential of utilising hands on sessions, test drives, etc. (Questions A8.1 & AS8.2).
Interestingly, stakeholders believe that levels of knowledge are at a lower level than the
public, who whilst admitting to being unfamiliar with FCH technologies, believe they
have quite a good general understanding of the technology’s benefits (A2 & A3). Clearly
some sort of message is being received by the public but as stakeholders believe
communications are poor (A6), the message is not coming from them. This view is
reinforced by answers to questions A6 and A7, as members of the public seem unaware
of FCH activity in their area. This suggests that the public are in a state of “not knowing
what they don’t know” and so additional efforts need to be made to ensure that a
positive message is disseminated via conventional media as well as social media. There
is no opportunity for a communications vacuum that might be filled with
misinformation.
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On the positive front, it seems that the public are very keen to see such technologies
succeed, due to the perceived environmental and societal benefits (A1.1 to Al.4).
Stakeholders do not necessarily share these views potentially due to their deeper
knowledge of the technology and the supply chain. However, the situation should be
capitalised upon to maximise the positive attitude that it might engender towards H;
technology.

Some form of social media campaign may be in order here as well as publicising high
profile role models that are using/adopting the technology. These can be used as
“educators” or trendsetters reinforced by a positive social media campaign.
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Theme Two: Trust
Al14: How much do you trust...

A4 1 the indusiry in your couniry to make good decisions about hydrogen technologies?

A14.1: Average response = 3.2

208 08
g

804 —
1120

W NMotatal W2 AlME O3 Somewhat B4 4ot W5 Wery much

Industry mapping = Well regulated
There iz a disagreement between stakeholders and the public. Members of the public

believe that the situation is more positive than stakeholders. Attention should be paid
_ to discovering the reasons why the public believe the situation is good or accepiable

while stakeholders are more pessimistic. This may reduce significant amounts of

needless work or highlight major gaps in the knowledge and understanding within the

general public.

Ai4.2: .. the industry in your couniry fo solve possible problems and succeed in implementing hydrogen
technologies safely and in a responsible way?

A14.2: Average response = 3.3

265

a7z —

W Motatal mIAIntE O3 Zcmewhat B4 Aot W5 Very much

Industry mapping = Well regulated
There is a disagreement between stakeholders and the public. Members of the public

believe that the situation is more positive than stakeholders. Aftention should be paid
_ to discovering the reasons why the public believe the situation iz good or acceptable

while stakeholders are more pessimistic. This may reduce significant amounts of

needless work or highlight major gaps in the knowledge and understanding within the

general public.
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A14.3; _the govemment in your country to make good decisions about hydrogen technologies?

&14.2: Average response = 2.8

194 —

S

ga4

W . Notatal W IOAIRE O 3 =cmewhat W4 Aot W5 Very much

Industry mapping » Government and regulator support
There is a disagreement between stakeholders and the public. Members of the public

believe that the situation ks more positive than stakeholders. Aftention should be paid
_ to dizcovering the reazons why the public believe the situation iz good or acceptable
while stakeholders are more pessimistic. This may reduce significant amounts of

needless work or highlight major gaps in the knowledge and understanding within the
general public.

A4 4 _the govemment in your country to solve possible proflems and succeed in implementing
hydrogen technologies safely and in a responsible way?

Al14.4: Average responss = 28

205

aTe

W . Motatal W2 AlfE O3 Zcmewhat W4 Al W5 Wery much

Industry mapping » Government and regulator support
There is a disagreement between stakeholders and the public. Members of the public

believe that the situation is more pesitive than stakeholders. Aftention should be paid
_ to discovering the reasons why the public believe the situation iz good or acceptable
while stakeholders are more pessimistic. This may reduce significant amounts of

needless work or highlight major gaps in the knowledge and understanding within the
general public.
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A16: How would you rate the level of familiarity with hydrogen fuel-cell electric vehicles of;

A16.1: Professionals in your same sector

A15.1: Average response = 4.0

W 1Mot at al familiar 2Nt very familiar 0 3. SomEwhat famillar W4 Farmliar W5 Very familiar

A16.2: Automaotive sector

A16.2: Averags resporse = 2.3 (excluding 2 "don't know"' resporses)

7
15

a0

W T Mot at al ramiiar W2 Not very familiar 0 3. SomEwhat ramiliar W4 Familiar
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A18.3: Politicians and regulators
A16.3 Averags resporse = 4.0 (ercluding 2 "don't know" resporses)
9
12
36
W 2. Mot very famiiar 10 3. Somauwhat familiar 4. Familar W S very famiiar
A16.4: General public
AlG4: Average respense = 3.4 (excludimg 1 "dont lmow" response)
5
17
3
W 1Mot at al famiisr M 2. Mot very famillar 00 3. Somswhat famillar W 4. Famliar W S Very famiis
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A16.3; Research sectar

A1G.5 Average responsz=1.7

W 7. Not at al ramiliar W2 Not very familiar ) 3. Somewhat famillar W4 Famillar

Theme Two: Trust

The following is some advice on ways to tackle this issue. This advice is not intended to be used in its
entirety. Rather it is intended as a set of prompts to suggest different ways in which a situation may be
managed. Thus they may be viewed individually or used in sets depending upon the situation.

= |f costs appear higher than those of the current technology you may need to enhance
consumers’ understanding of the real costs of the technology theyre using.

+ Publicise any environmental improvements and economic benefits

« Consider how your technology improves the consumers’ immediate environment for instance
with respect to fumes, noise, cost, etc.

+ Consumers may need to change their habits and behaviours in order to get the best from your
technology. Consider creating structured demonstrations, workshops and online support.

+ What is the “end of life” strategy for your technology? How might this influence the consumer?

« Consider ways in which your technology might boost the local economy in terms of jobs,
technological development, infrastructure, etc.

“The policy provided positive attitudes towards perceived costs, risks and benefits. Local development
of the technology also provided knowledge and experience to a wide base of individuals and thus a
positive attitude towards wind power. Aiso the perceived benefits of mostly local individuals and
communities as opposed to foreign corporations provided a positive fairmess factor.”

Interpretation of the results:
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The answers to question A14.1 and A.14.2 indicate that the public have a higher level of
trustin industry to “do the right thing” than is the prevailing view within the stakeholder
community. This could be due to the familiarity that stakeholders have with the
complexities of international standard setting and the relative novelty of the sector.
Interestingly the public have a slightly lower opinion of government’s ability to make
good decisions and implement FCH technologies safely. This may be due to the
somewhat inconsistent policies and agendas between different EU countries or it may
be down to a general climate of mistrust towards politicians in general. This is
reinforced by answers to question 16 that show that politicians, other professionals and
even the general public are pretty aware of the technologies and so should know what
needs to be done. However, trust in the research community is low suggesting that the
research base may be quite thin on the ground and perhaps concentrated in a few areas,
regions or EU countries.

In this case substantial work needs to be done to build levels of trust. Publicising
environmental benefits such as a reduction in noise, fumes and smells will be useful.
Make the most of economic regeneration opportunities within the regional or local
community. Lobby for consistent and sensible regulation that builds confidence in the
technology, dealer networks, installers and maintenance support as these seem to be
lacking (A16.2, A16.5)

You should consider end of life arrangements as previous new technologies have often
left consumers with a problem they hadn’t anticipated.
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Theme Three: Positive and Negative Affects

A18: To what extent does thinking about hydrogen fuel cell vehicles evoke the following
feelings to you?

A18.1: Worry

A18.1; Average response =38

111

248
L —

— 524

986

| 1. Vervimuch M 2 Somewhat [ 3. Alttle = 4 Motreally = 5. Mot at al

Industry mapping » Generally positive attitude to technology
There is a strong agreement between you and the public respondents that the

_ situation is positive. Whilst this a beneficial position to be in you should take care to
establish the reasons for this. This should reduce the risk of inadvertently damaging

product strength and help to build on this.

A18.2: Aversion

A18.2; Average response = 4.1

A

1261

——830

|1 Verymuch B2 Somewhat 0 3 Altte W 4. Notreally = 5. Mot at al

Industry mapping » Generally positive attitude to technology
There is a strong agreement between you and the public respondents that the

_ situation is positive. Whilst this a beneficial position to be in you should take care to
establish the reasons for this. This should reduce the risk of inadvertently damaging

product strength and help to build on this.
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A18.3: Hope

A18.3 Avcrage responsc = 3.8

7l —

960

W1 MNotatal =2 Notrealy 03 Alttle B 4. Somewhat B 5. %ery much

Industry mapping » Generally positive attitude to technology
There is a strong agreement between you and the public respondents that the

_ situation is positive. Whilst this a beneficial position to be in you should take care to
establish the reasons for this. This should reduce the risk of inadvertently damaging

product strength and help to build on this.

A18.4: Interest
A18.4: Average responge =389

105
BT

—— 328

914

W1 Motatal m 2 Notreally 3 Alttle B 4. Somewhat B 5. %ery much

Industry mapping » Generally positive attitude to technology
There is a strong agreement between you and the public respondents that the

_ situation is positive. Whilst this a beneficial position to be in you should take care to
establish the reasons for this. This should reduce the risk of inadvertently damaging

product strength and help to build on this.
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Theme Three: Positive and Negative Affects

The following is some advice on ways to tackle this issue. This advice is not intended to be used in its
entirety. Rather it is intended as a set of prompts to suggest different ways in which a situation may be
managed. Thus they may be viewed individually or used in sets depending upon the situation.

Consider the location of any proposed facility
¢ |5 it too close to population centres?
e |5 it located to maximise traffic?
o Have local residents been consulted?
Have local and regional stakeholders been included in decisions?
What benefit, If any, will they receive?
Publicise any environmental improvements and economic benefits
Consider how much consumers’ behaviours may need to change in order to adopt the
technology.

« Consider redesigne=ing to maximise ease of use and simplicity
e Study previous trials and pilot projects to understand ways to make the technology more
convenient and lower cost.

“In a study carried out in rural China, institutional, technical and financial shortcomings were examined,
in particular, a lack of public support was found fo be an important cause of the project failure. For
instance, villagers were unwilling fo change cooking routines and refused to pay for the installation of
pipes and sfoves for hiogas use. Some villagers even refused to pay for biogas.”

Further information may be found in this reference:

Liu, W., Wang, C., & Mol, A. P. J. (2013). Rural public acceptance of renewable energy deployment:
The case of Shandong in China. Applied Energy, 102, 1187-1196.
hitps://doi.org/10.1016/].apenergy.2012.06.057

Interpretation of the results:

There is a high level of interest in FCH technologies within the public. This and the
generally very positive attitude have been anticipated by industry and other
stakeholders and represents a position of strength. Care should be taken not jeopardise
this position by inadvertently causing issues that would raise levels of alarm or worry.
It may be necessary to manage expectations regarding the technology judging by the
very positive response to question A18.3. Disillusionment may set in quickly if
expectations are not met so care must be taken here. Consider the design of the
technology carefully to ensure it is as simple as possible to operate and requires little in
the way of change for customers. Try to ensure that the customers receive the benefits
they have been led to expect to ensure that the technology does not receive a bad
reputation.
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Theme Four: Perceived Effects - Costs, Risks and Benefits

A21: What are your expectations with respect to hydrogen fuel cell cars? | expect that they
would...

A21.1: Be environmentally harmful » be environmentally friendly

A21.1: Average response = 3.9 (excluding 159 "dont know" responses)

208

1445

—— 332

B 1. Environmertally harmful = 2. 0 3. 24, B 5 Environmentally frienclly

Industry mapping » Low emissions/enviromentally friendly
There is a strong agreement between you and the public respondents that the

_ situation is positive. Whilst this a beneficial position to be in you should take care to
establish the reasons for this. This should reduce the nsk of inadvertently damaging

product strength and help to build on this.

A21.2: Don’t have a sufficient range » have sufficient range

A21.2: Average response = 3.6 (excluding 208 "don't know" responses)

247
81— — — 335
— 577
475

B 1. Have insufficient range W 2. [0 3. W 4. B 5 Have sufficient range

Industry mapping » Efficient
There is a disagreement between stakeholders and the public. Members of the public
believe that the situation is more positive than stakeholders. Aftention should be paid

_ to discovenng the reasons why the public believe the situation is good or acceptable
while stakeholders are more pessimistic. This may reduce significant amounts of
needless work or highlight major gaps in the knowledge and understanding within the
general public.
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AZ21.3: Not be easy to refuel/recharge » easy

A2 .3 Avcrage respensc = 3.6 (cxcluding 218 "don't know" recsponscs)

715
33

937 —
402

521 ——

| 1. Difficult to refuelirecharge ® 2. 03, B 4. W 5 Easy to refuslirecharge

Industry mapping » Not too complex

There is a disagreement between stakeholders and the public. Members of the public
believe that the situation is more positive than stakeholders. Attention should be paid
to discovenng the reasons why the public believe the situation is good or acceptable
while stakeholders are more pessimistic. This may reduce significant amounts of
needless work or highlight major gaps in the knowledge and understanding within the
general public.

Industry mapping » Short refill time

There is a strong agreement between you and the public respondents that the
situation is positive. Whilst this a beneficial position to be in you should take care to
establish the reasons for this. This should reduce the nisk of inadvertently damaging
product strength and help to build on this.
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A21.4: Be unsafe to drive » safe to dnve

AZ1 .4 Average responsc = 3.0 (cxcluding 236 "don't know" responscs)

193
213

1160 —
462

457

B 1. Ungafetodrive m 2. 13 B4, B E Safetodrive

Industry mapping » Safe
There is a disagreement between stakeholders and the public. Members of the public
believe that the situation is more positive than stakeholders. Attention should be paid

_ to discovenng the reasons why the public believe the situation is good or acceptable
while stakeholders are more pessimistic. This may reduce significant amounts of
needless work or highlight major gaps in the knowledge and understanding within the
general public.

A21.5: Be unreliable » reliable

AZ21 .5 Average response = 3.8 (excluding 258 "dont know" responses)

_ 162

1065 —

B 1. Unreliable ®m 2. 113, B 4. W 5 Reliable

Industry mapping » Reliable
There is a disagreement between stakeholders and the public. Members of the public
believe that the situation is more positive than stakeholders. Attention should be paid

_ to discovering the reasons why the public believe the situation is good or acceptable
while stakeholders are more pessimistic. This may reduce significant amounts of
needless work or highlight major gaps in the knowledge and understanding within the
general public.
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AZ21.6: Be economically unaffordable » economically affordable

A2 6 Avcrage responsc = 3.3 (cxcluding 260 "don't know" responscs)

—————— 20
76 ———
—— 458
368 —
543

B 1. Economically not affordable ®m 2. 03 ®m 4, W 5. Economically affordahble

Industry mapping » Low cost
There is a disagreement between stakeholders and the public. Members of the public

believe that the situation is more positive than stakeholders. Attention should be paid

_ to discovering the reasons why the public believe the situation is good or acceptable
while stakeholders are more pessimistic. This may reduce significant amounts of
needless work or highlight major gaps in the knowledge and understanding within the
general public.

A21.7: Wouldn’t make my life easier » Make my life easier

A21.7. Average response = 3.6 (excluding 294 "don't know" responses)

161
243

806 ———

757

452

B 1. Mot make life easier W 2. 03 B4, W 5 Make life easier

Industry mapping » Minimum disruption to the customer
There is a strong agreement between you and the public respondents that the

_ situation is positive. Whilst this a beneficial position to be in you should take care to
establish the reasons for this. This should reduce the nisk of inadvertently damaging

product strength and help to build on this.
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A22: What are your expectations with respect to this technology? | expect that hydrogen fueling
stations would...

A22 1: Have no use » be very useful for people

A22 1 Average response = 3.9 (excluding 223 "don't know" responses)

124

895

W1 Havernouse W2 [ 3 W4 W5 Eeveryuseful

Industry mapping » Positive societal evaluation
There is a strong agreement between you and the public respondents that the

_ situation is positive. Whilst this a beneficial position to be in you should take care to
establish the reasons for this. This should reduce the risk of inadvertently damaging

product strength and help to build on this.

A22 2: Have a very negative » very positive effect on the environment

A22.2 Average response = 4.1 {excluding 217 "dont know" responses)

104

T4

. 410

1083 —

796

| 1.%ery negative effect on environmert W 2. [0 3. B 4. W 5 Very positive effect on environment

Industry mapping » Low emissions/enviromentally friendly
There is a strong agreement between you and the public respondents that the

_ situation is positive. Whilst this a beneficial position to be in you should take care to
establish the reasons for this. This should reduce the risk of inadvertently damaging

product strength and help to build on this.
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AZ22 3: Be very dangerous » very safe

A22 3 Avcrage responsc = 3.6 {(cxcluding 251 "don't know" responscs)

— 145
B

636 ——r —

743

a6 ——

B 1 Vervdangerous B2 13 W4 W5 Verysafe

Industry mapping » Safe
There is a disagreement between stakeholders and the public. Members of the public

believe that the situation is more positive than stakeholders. Attention should be paid

_ to discovening the reasons why the public believe the situation is good or acceptable
while stakeholders are more pessimistic. This may reduce significant amounts of
needless work or highlight major gaps in the knowledge and understanding within the
general public.

AZ22 4: Be very bad » very good for the local economy

A22 .4 Average response = 3.8 (excluding 265 "dont know" responses)

S
oy “138
———Ga0
803

B 1. Very bad for local economy B 2. 013, B4, B 5 Very good for local economy

Industry mapping » Positive societal evaluation
There is a strong agreement between you and the public respondents that the

_ situation is positive. Whilst this a beneficial position to be in you should take care to
establish the reasons for this. This should reduce the risk of inadvertently damaging

product strength and help to build on this.
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A22 5: Have a very negative » very positive effect on the health of people living nearby

A22 5 Averoge responsc = 3.0 (cxcluding 260 "don't know" responscs)

109

11
R

783

| 1. Verv negative effectonhealth W2, 03 m 4. W 5 Very positive effect on health
Industry mapping » Minimum disruption to the customer
There is a strong agreement between you and the public respondents that the
- - situation is positive. Whilst this a beneficial position to be in you should take care to
establish the reasons for this. This should reduce the rnisk of inadvertently damaging
product strength and help to build on this.

Industry mapping » Positive societal evaluation

There is a strong agreement between you and the public respondents that the

- - situation is positive. Whilst this a beneficial position to be in you should take care to
establish the reasons for this. This should reduce the nisk of inadvertently damaging
product strength and help to build on this.

In the remainder of this theme, stakeholders only via an online questionnaire answered
guestions A23 to A30, so no comparisons are made. It does however provide useful
information regarding industry and stakeholder opinions and attitudes.
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A23: What are your expectations regarding the medium-term (8-10 years) market
implementation of the following Hydrogen Fuel Cell (HFC) applications?

A23.1: Small systems for micro combined heat and power (m-CHP) for home operations

A23.1: Average response = 3.1 (excluding 7 "don't know” responses)

G G

2
29—

|
| 1. %ery negative M 2. Megative [0 3. MNectral W 4. Positive B 5. Very posttive

A23.2: Small systems for micro combined heat and power {m-CHP) for commercial and industrial operations
A£23.2 Average response = 3.3 (excluding 8 "don't know' responses)
9

4
12

33

24

| 1. %ery negative M 2. Megative [0 3. MNectral W 4. Positive B 5. Very posttive
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A23.3- Back-up power systems (e.g. for data centres and telecommunications fowers)

A23 3 Avcrage responzc = 4.0 (cxcluding 9 "don't know' recsponscs)

G

27 ——14

34

B 2 Megative [0 3. Meutral = 4 Positive B 5 Very positive

A23.4: Large-scale systems for prime power or combined heat and power (Fuel Cell plants and parks)

A23.4 Average response = 2.8 (excluding 8 "don't know' responses)

3 7

25—

—28

19

| 1. Verv negative W 2. Megative [0 3. Meutral = 4. Positive B 5. Very positive
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A23.5: Hydrogen as a medium for storage of renewable energy

A23 5 Avcrage responsc = 4.0 (cxcluding 2 "don't know' responscs)

W 2 Megative [0 3. Mewtral W 4 Positive B 5 %ery positive

AZ23.6: Porfable power applications (including micro)

A23 6 Average response = 3.4 (excluding 4 "dont know' responses)

2
16

26

W 1. Very negative M 2. Megative [0 3. Meutral B 4. Positive B 5. Very positive
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A23 7 Passenger cars, with refuelling stations

A237: Average responsc = 3.9 (cxcluding 2 "don't know' responscs)

30

W 1. %erv negative M 2. MNegative [0 3. Meutral ™ 4. Positive B 5. Very positive

A23.8: Buses, with refuelling stations

A23.8: Average response = 4.3 (excluding 2 "don't know' responses)

W 1. %ery negative M 2. Megative [0 3. Meutral ™ 4. Positive B 5. Very positive

| 08/08/2017 D6.4 Tool Box Handbook and Best Practice Case Study Page 58 of 98




° FCH-JU-2013-1
™ Hydrogen acceptance in the transition phase
‘4, HYACINTH (621228) UCHY,
% J
Hyacinth SP1-JTI-FCH.2013.5.3 o—

A26: How would you characterise the following challenges for the deployment of hydrogen fuel
cell Electric vehicles?

AZ26.1: Technological matunty of the fuel cell system

A26.1: Average response = 3.2

W 1. A very serious challange W 2. A challenge [ 3. Somewhat of a challenge ™ 4. Mot really a challenge
W 5. Met at all a challenge

A26.2: The current level of awareness and support by regulators

A26.2. Average response = 2.3

B 1. A very serious challange B 2. A challenge [ 3. Somewhat of a challenge W 4. Mot really a challenge
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A26.3: Access to financial incentives

A2E.3 Avoroge responsc = 2.1

W 1. A very serious challange M 2. A challenge 10 3. Somewhat of a challenge @ 4. Mot really a challenge

A26.4: Safety (in your view, not as perceived by others)

A25.4 Average response = 3.9

W 1. A very serious challange ™ 2. A challenge 7 3. Somewhat of a challenge ™ 4. Mot really a challenge
M 5. Mot at all a challenge
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A26.5: Production of hydrogen in a green, efficient and low-cost way

A2E .5 Avcrogo responsc = 2.2

W 1. A very serious challange ™ 2. A challenge 7 3. Somewhat of a challenge ™ 4. Mot really a challenge
W 5. Mot at all a challenge

A26.6: The current level of awareness among potential users

A2E 6 Average response = 2.5

13

32

W 1. A very serious challange ™ 2. A challenge 7 3. Somewhat of a challenge ™ 4. Mot really a challenge
W 5. Mot at all a challenge
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A26.7: Achieving appropriate regulations, codes and standards

AZE.F: Avcroge regponsc = 2.5

W 1. A very serious chalange ™ 2. A challenge 1 3. Somewhat of a challenge ™ 4. Mot really a chalenge
B 5. Mot at all a challenge

A26.8: Cost disadvantage (acquisition cost)

A2E.8: Average response =10

B 1. A very serious chalange M 2. A challenge [ 3. Somewhat of a challenge B 4. Mot really a chalenge
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A26.9: Competition from alternative technologies

A28.09: Avcroge responsc = 2.5

W 1. A very serious challange ™ 2. A challenge [0 3. Somewhat of a challenge @ 4. Mot really a challenge
W 5. Mot at all a challenge

A26.10: Cost disadvantage (use cost)

*** No results fo display ***
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A26.11: Installing a sufficient number of hydrogen refueliing points

A2511: Avcrage responsc = 1.5

33

| 1. A very serious challange W 2. A challenge 1 3. Somewhat of a challenge W 4. Mot really a challenge

A27: We should encourage a shift to natural gas or biogas for internal combustion engines to
help develop the fuel supply infrastructure for H2ZFC

A2T. Average response = 2.7 (excluding 4 "dont know" responses)

| 1. Totdly dizagrcc @ 2. Dizagrec 00 3. Undecided W 4. Agrec W 5. Totally agrec
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A28: The specific fuel used for H2 supply (e.g. whether H2 is generated by renewable) will have
a significant influence on public perception of H2FVs

A28 Average response = 4.2 (excluding 1 "don't know" response)

7
—

45 —

—3

B 2 Disagree [ 3. Undecided ™ 4. Agree B 5. Totally agree

A29: How would you rate hydrogen fuel-cell electric cars as compared to the fellowing cars?

A29.1: Compared to Gasoline cars

A29 1 Average response = 4.5 (excluding 6 "don't know' responses)

W 1. A worse option ™ 2. A slightly worse option [ 3. About the same W 4. A slightly better option
B 5. A befter option
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A29.2: Compared to Diesel cars

A20.2 Avcrage responsc = 4.7 (cxcluding & "don't know!' responscs)

N

"I"1'1

1=

W 1. A worse option W 2. A slightly worse option 77 3. About the same W 4. A slightly better option
B 5. A better option

A29.3: Compared to Hybnid cars

A29.3 Average response = 4.2 (excluding 5 "dont know' responses)

W 1. A worse option W 2. A slightly worse option 7 3. About the same B 4. A slightly better option
W 5. A better option
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A29. 4: Compared to Full electric cars

A20 4 Avcroge responsc = 3.7 (cxcluding 4 "dent know' responscs)

W 1. A worse option B 2. A slightly worse option [0 3. About the game @ 4 A slightly better option
W 5. A better option

A29.5; Compared fo Compressed natural gas (CNG) or liguefied natural gas (LNG) cars

A29 5 Average response = 4.1 (excluding 5 "don't know' responses)

W 1. A worse option B 2. A slightly worse option [0 3. About the zame @ 4 A slightly better option
W 5. A better option
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A30: To what extent do you agree with the following statements?

A30.1: Public funding should be used to fund research and development on this technology

A30.1: Average response = 4.3

37

m 2. Dizagree [ 3. Undecided ™ 4. Agree W 5. Totally agree

A30 2: Public funding should be used to fund demonstration projects with this technology

A30.2; Average response = 4.1

m 2. Dizagree [ 3. Undecided ™ 4. Agree W 5. Totally agree
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A30.3: Public funding should be used to facilitate the installation of a sufficient number of hydrogen refuelling
points

A30.3 Average response = 4.2

37

B 2 Disagree [0 3 Undecided W4 Agree W 5. Totally agree

A30.4: Public funding should be used to subsidise the purchase price of the fuel cell vehicles

A30.4 Average response = 3.7

| 1. Totdly disagree W 2. Disagree [ 3. Undecided ™ 4. Agree W 5. Totaly agree
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Theme Four: Perceived Effects - Costs, Risks and Benefits

The following is some advice on ways to tackle this issue. This advice is not intended to be used in its
entirety. Rather it is intended as a set of prompts to suggest different ways in which a situation may be
managed. Thus they may be viewed individually or used in sets depending upon the situation.

« Lobby for a stable and well structured national and regional policy

+ Consider alternative points of view to yours as these may prove of benefit to your proposed
technology

« Opposition may be due to relative unfamiliarity with the technology. Ensure your positive
message outweighs any myths, folklore or misconceptions surrounding your propsed technology.

« Share any risks and benefits in an equitable fashion, e.g. feed in tarriffs for micro generation,
through life costs, etc.

“In a survey carried out in the UK it was discovered that lack of knowledge is in fact a major barrier
for investments and that accredifation schemes have a great influence on households’ investment
decisions. It was shown that micro-generation technology needs more active social acceptance than
conventional technologies. Investments on both sides of electricity meter should be treated equally, e
homeowners should also get access to tax allowances as big companies do. Settlement for grid
and industry standards have fo be changed in in order to alfow for the fair valuation of micro
generated electricity exported to the grid. Furthermore, easy access to information and skilled
instailers is necessary to minimise perceived risks (Watson et al, 2006)."

Further information may be found in these references:

Sauter, R., & Watson, J. (2007). Strategies for the deployment of micro-generation: Implications for
social acceptance. Energy Policy, 35(5), 2770-2779. https://doi.org/10.1016/].enpol 2006.12.006

Watson, J_, Sauter, R_, Bahaj, B., James, P. A_, Myers, L., & Wing, R. (2006). Unlocking the Power
House: Policy and system change for domestic micro-generation in the UK. SPRU, Brighton.

Interpretation of the results:

Both the public and stakeholders agree that the environmental benefits are potential
positive (A21.1, A22.2 and A22.5). However, stakeholders generally agree that the
public are relatively uninformed regarding this type of technology (A26.6) which may
mean that they have unrealistic expectations. These will need to be managed carefully
as rather than opposing the technology consumers seem to believe that it will be of
great benefit. Education via positive stories that plant the understanding of actual
capabilities will be useful here. In addition stakeholders have the view that the source
of the hydrogen is very important (A28). In A21.1 consumers have already indicated
their expectation that this technology will have environmental benefits. This perception
could be jeopardised though careless use of non-green or at least carbon neutral
hydrogen sources. Ensure you message swamps any myths or conspiracy theories that
might occur on social media via positive stories and examples.
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The public’s assumption regarding the ease of use of such vehicles is that they will have
adequate if not similar range performance to fossil fuelled vehicles (A21.2). They will
be simple to refill (A21.3), safe (A21.4) and reliable (A21.5). With the exception of the
short refill time, stakeholders held a less positive opinion of these factors. Stakeholders
assumed that FCH powered vehicles will be less efficient leading to shorter range and
may require a more complex refuelling procedure in order to comply with regulations.
Stakeholders believe that regulators have a relatively low level of awareness of and
support for their technologies (A26.2) and this might pose a problem if regulations
become overly burdensome. If the refill time is genuinely short (certainly compared to
other LCV technologies such as BEVs) then range becomes a relative thing. Provided
that this refill time is not overly compromised by and overly complex procedure for
refilling the tank then this may be acceptable to the consumer. Further customer
research will be required to confirm this or otherwise, as these alternative points of view
may contradict your opinion. This could mean that you are trying to solve a problem
that doesn’t exist.

Safety and reliability are assumed to be good in the public’s opinion (A21.4 and 21.5).
This may be a carryover from their knowledge of current technology. Certainly it does
not match the opinions of stakeholders who have the benefit of reviewing
demonstration projects. Whilst stakeholders who responded to the online
guestionnaire agree that such vehicles are safe (A26.4), those interviewed by the project
took an opposing view. There appears no technical reason why the technology should
be unsafe per se but it may have different issues to conventional vehicles that need to
be understood by both stakeholders and consumers in order to ensure safety. Consider
the standards and regulations regarding design and build as well as the operating
procedures. With regard to reliability, stakeholders once again feel that although the
technology is mature (A26.1) there are still some significant technical challenges to be
overcome. A detailed plan to rectify these issues will be required prior to any mass
launch. A limited launch may be considered with some education and expectation
management as often minor issues can create a very negative perception of a given
technology. Promoting positive stories and reinforcing social norms will go some way to
overcoming these issues.

With regard refuelling, both parties agree that the technology will have a positive effect
on the environment, be very useful to people in general, making life easier and providing
a boost to the local economy (A21.7, A22.1, A22.2, A22.4 and A22.5). These strengths
need reinforcing through positive stories and articles, role models, etc. Consider also
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sharing the benefits through localising the supply chain for parts, servicing,
infrastructure, etc.

Safety of refuelling on the other hand is more complex. Stakeholders in general believe
that safety is good with FCH technologies in general. However, they hold a less positive
opinion than consumers. This may be due to their higher level of knowledge of the
technology and/or it may be due to the recognition that although the technology is not
more dangerous than those currently in use, there are other dangers that the public
should be aware of (A22.3, A26.4). If handled correctly, education programmes
regarding safety could be mitigated with positive messages such as the positive effect
on the health of the population (A21.1, A22.2, A22.5). Developing overly complex
refuelling procedures may be counter-productive ((A21.3, A21.7) so you may have to
consider lobbying regulators and government (A26.2, 26.7) to introduce sensible but
safe standards and regulations.

Cost is seen as a major issue by stakeholders (A21.6, A26.5, and A26.8). The public with
a relatively lower level of knowledge (A26.6) expect FCH vehicles to be similar in price
to current fossil fuelled technologies. Unless low cost generation of green hydrogen is
widely deployed and the costs of the vehicle are significantly reduced then it will be
difficult to see this technology being widely adopted despite the environmental
benefits. For this reason stakeholders currently do not foresee passenger vehicle
numbers rising significantly (A23.7) in the short term. Buses on the other hand are
perceived to have a brighter future (A23.8). However, to overcome this issue may
require work on two fronts:

1. Reducing the cost of FCEVs by a significant margin. Whilst it is anticipated that
these vehicles will perform at least as well as fossil fuelled alternatives (A29) they
have significant competition from these alternative technologies including BEVs
(A26.9).

2. Lobbying for more punitive tax on carbon emissions from vehicles may lead to a
greater demand for FCEVs.

This view is supported by the opinions of stakeholders as shown in A26.11 and the
responses A30.1 to A30.4. Here stakeholders make it clear that it is unfair and
impractical to expect developers to take the bulk of the development risk. Consider
lobbying governments for more stable policies that support FCH technology
development and implementation. Further and wider demonstration projects that
allow for more in depth hands on experiences for consumers and end users would be
welcomed and reinforce the positive message regarding FCH technologies.
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Theme Five: Perceived Consequences

A32: Please consider the following consequences of hydrogen and fuel cell technologies in
vehicles

A32.1: Hydrogen fuel cell vehicles would reduce the need for petroleum

A321: Average response = 4 4

1325

®| 1. %erv negative M 2. Megative [ 3. Notimportant ™ 4. Positive B 5. Very positive

Industry mapping » Support from petroleum industry
There is a disagreement between stakeholders and the public. Members of the public
believe that the situation is more positive than stakeholders. Attention should be paid

_ to discovening the reasons why the public believe the situation is good or acceptable
while stakeholders are more pessimistic. This may reduce significant amounts of
needless work or highlight major gaps in the knowledge and understanding within the
general public.

A322: Hydrogen fuel cell vehicles would have lower CO, emissions than conventional cars

A32.2 Average response = 4.4

| 1. Very negative B 2. Negative [0 3. Notimportart = 4. Positive B 5. Wery positive

Industry mapping » Low emissions/enviromentally friendly
There is a strong agreement between you and the public respondents that the

_ situation is positive. Whilst this a beneficial position to be in you should take care to
establish the reasons for this. This should reduce the risk of inadvertently damaging

product strength and help to build on this.
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A32 3: Hydrogen fuel cell vehicles can inttially be costly to purchase

AZ2.3: Avorage respongsc = 2.2

-——104&

788

| 1. Very negative B 2. MNegative [0 3. Motimportart = 4. Positive B 5. Very positive

Industry mapping » Low cost
There is a strong agreement between you and the public respondents that the
situation is negative. It should however be recognised that these views may not be
held for the same reasons and care should be taken when proposing ways to
- - address this. In general however, it is possible that this sort of situation will arise dus
to external influences such as government policy. Alternatively it may be due to
reliability or convenience issues that are recognised as product deficiencies. Whilst
this may mean that managing the situation will be tricky, it is also an opportunity fo
differentiate your product from your competition and gain an advantage over your
rivals by entening the market earlier with a better product.
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A32 4: Hydrogen fuel cell vehicles are, on a simple per km basis, cheaper to run than regular gasoline engines

A32 4 Avcroge responsc =42

1163

W 1. Very negative M 2. Megative [0 3. Notimportant @ 4. Positive B 5. Very postive

Industry mapping » Good incentives to ownership

There is a disagreement between stakeholders and the public. Members of the public
believe that the situation is more positive than stakeholders. Attention should be paid
to discovenng the reasons why the public believe the situation is good or acceptable
while stakehclders are more pessimistic. This may reduce significant amounts of
needless work or highlight major gaps in the knowledge and understanding within the
general public.

A32 5: Hydrogen fuel cell vehicles would require infrastructure for refuelling

A32.5 Average response =25

273
_———738

572 ——

269
871

m| 1. %ery negative M 2. Megative [0 3. Notimportant = 4. Positive B 3. Very postive

Industry mapping » good infrastructure

There is a strong agreement between you and the public respondents that the
situation is negative. It should however be recognised that these views may not be
held for the same reasons and care should be taken when proposing ways to
address this. In general however, it is possible that this sort of situation will arise due
to external influences such as government policy. Alternatively it may be due to
reliability or convenience issues that are recognised as product deficiencies. Whilst
this may mean that managing the situation will be tricky, it is also an opportunity to
differentiate your product from your competition and gain an advantage over your
rivals by entering the market earlier with a better product.
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A32.6: Hydrogen fuel cell vehicles have a limited range of around 450km

A32E Avorage rosponsc = 3.6

602

1093

| 1.%ery negative M 2. Megative [0 3. Motimportant = 4. Positive B 5. Very positive

Industry mapping » Performs as well as alternatives
There is a strong agreement between you and the public respondents that the

_ situation is positive. Whilst this a beneficial position to be in you should take care to
establish the reasons for this. This should reduce the risk of inadvertently damaging

product strength and help to build on this.

A32.7: Hydrogen fuel cell vehicles pose similar safely issues as other types of vehicle

A32T: Average response =29

306

B89

| 1.%ery negative M 2. Megative [ 3. Motimportant = 4 Positive B 5. \ery positive

Industry mapping » Safe
There is a disagreement between stakeholders and the public. Members of the public

believe that the situation is more positive than stakeholders. Attention should be paid

_ to discovening the reasons why the public believe the situation is good or acceptable
while stakeholders are more pessimistic. This may reduce significant amounts of
needless work or highlight major gaps in the knowledge and understanding within the
general public.
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Theme Five: Perceived Consequences

The following is some advice on ways to tackle this issue. This advice is not intended to be used in its
entirety. Rather it is intended as a set of prompts to suggest different ways in which a situation may be
managed. Thus they may be viewed individually or used in sets depending upon the situation.

» Lack of technical knowledge does not necessarily equate to a lack of belief. To win public
support consider:

o An alternative approach through interactive communications and public participation
(seeing is believing).
e Using networks with high levels of consistent communications
« Beliefs are as much social as they are personal. 5o
= Be ready to modify your communications strategy to take advantage of or react to events.
= Publicise who is using the technolgy and where
+ Consider encouraging local actors to become involved in the development of the particular
technological solution. This will help share the risks and benefits.

“A study of Wind Power implementation in Germany found that although the initial government policy
targeted larger industrial stakeholders through favouring large scale units, the policy was soon modified
to support smaller scale units. The research and development of these units was carried out by local
firms with connection to local academic researchers, so numerous stakeholders were involved in the
development and implementation. This resulted in the development of a strong home market for small
scale wind turbines with significant economic impact.”

Interpretation of the results:

Looking at the answer to A32.1 it would appear that there is a definite need to avoid
over hyping the situation. The public view the situation as very positive whilst industry
and other stakeholders take a more conservative view. This may potentially be due to
infrastructure, hydrogen generation, and storage or transport so these should be
investigated.

A32.2 indicates a major strength that needs to be capitalised on and protected. The
environmental benefits are recognised by the public and have already been highlighted
as a major plus for FCH technologies. This belief is likely to be held socially as well as
personally and you should consider various means to reinforce it such as social media
campaigns, positive role models and news stories.

A32.3, A32.4 and A32.5 highlight potential negative issue for this project. Both parties
rightly recognise cost as an issue and this is reflected in the answers to A32.3 and A32.4.
It appears from the data that the public believe that FCEVs are cheaper to run but more
expensive to buy. Whilst stakeholders agree with the purchase cost issue they disagree
that they are cheaper to run. Look for ways to mitigate this via leasing, or offsetting in
some way. Consider lobbying for tax incentives when purchasing and when refuelling.
Clearly everyone thinks the infrastructure is insufficient and this could be a major barrier
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to wide spread acceptance. Consider building a network of refuelling station developers
and including major conventional fuel distributors and resellers. Lobby for consistent
government assistance or support.

A32.6 indicates that range anxiety, often a problem with BEVs, is not an issue perceived
by either party. This indicates that the projected range of these vehicles is acceptable.
Care should be taken to avoid jeopardising this with any future decisions on potential
performance trade-offs of either vehicles or refuelling infrastructure.

A32.7 indicates that whilst there is a disagreement between the parties regarding
safety, the public tend towards a more optimistic frame of mind. This would indicate
that some efforts at reassurance would be sufficient provided they are backed up with
positive actions to improve safety by FCH technology developers.
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Theme Six: Attitude

A33: Overall, how do you feel about hydrogen fuel cell technologies as a possible selution for
energy and environmental challenges?

A33 Average response = 3.8

427

1316 —

| 1. %ery bad solution M 2.Bad [ 3. Meutral = 4. Good W 5. Very good solution

A34: To what extent do you agree with the following statements?

A34.1: | think of myself as someone who Is very concermned with environmental issues

A34.1: Average response = 3.8

601

1306

W 1. Strongly dizsagree W 2. Disagree [ 3. Undecided = 4. Agree B 5. Strongly agree
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A3 2: | think of myself as an environmentally fiendly consumer

A34 2 Avorage responsc = 3.0

1480

W 1. Strongly disagree M 2. Disagree [ 3.Undecided W 4, Agree W 3. Strongly agree
A34.3: | would be embarrassed fo be seen as having an environmentally frendly lifestyle
A34 3 Average response =20

174
33/ ——

an — 1354

588 ——

W 1. Strongly disagree W 2. Disagree [ 3.Undecided ™ 4. Agree W 5. Strongly agree
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A37: Taking into account the information above, what is your overall evaluation of hydrogen

fuel cell cars?

m 1. Verybad W 2 Bad

AST. Average response = 3.8

455

1313

[ 3. Meutral ™ 4 Good = 5. Very good

Industry mapping » Suitable for fleets

There is a disagreement between stakeholders and the public. Members of the public
believe that the situation is more positive than stakeholders. Attention should be paid
to discovering the reasons why the public believe the situation is good or acceptable
while stakeholders are more pessimistic. This may reduce significant amounts of
needless work or highlight major gaps in the knowledge and understanding within the
general public.

Industry mapping » Generally positive attitude to technology

There is a strong agreement between you and the public respondents that the
situation is positive. Whilst this a beneficial position to be in you should take care to
establish the reasons for this. This should reduce the risk of inadvertently damaging
product strength and help to build on this.
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A38: How would you rate the following types of cars compared to hydrogen fuel cell cars?

A38.1: Compared to hydrogen fuel cell cars, | think conventional cars are...

A35.1: Average response = 1.7 (excluding 195 "don't know" responses)

—1410

| 1. A worse option [0 2. About the same W 3. A better option

Industry mapping » Performs as well as alternatives

There is a strong agreement between you and the public respondents that the
- - situation is positive. Whilst this a beneficial position to be in you should take care to

establish the reasons for this. This should reduce the nsk of inadvertently damaging

product strength and help to build on this.

Industry mapping » Compares well to other technologies

There is a disagreement between stakeholders and the public. Members of the public

believe that the situation is more pesitive than stakeholders. Attention should be paid
- to discovering the reasons why the public believe the situation is good or acceptable

while stakehelders are more pessimistic. This may reduce significant amounts of

needless work or highlight major gaps in the knowledge and understanding within the

general public.
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A38.2: Compared to hydrogen fuel cell cars, | think hybnd cars are...

A38.2 Avorogo responsc = 2.2 (cxeluding 222 "don't know" responzcs)

1176

B 1. Aworse option [0 2. About the same B 3. A better option

Indu mapping » Performs as well as alternatives

There is a strong agreement between you and the public respondents that the
- - situation is positive. Whilst this a beneficial position to be in you should take care to

establish the reasons for this. This should reduce the nsk of inadvertently damaging

product strength and help to build on this.

Industry mapping » Compares well to other technologies

There is a disagreement between stakeholders and the public. Members of the public

believe that the situation is more positive than stakeholders. Attention should be paid
- to discovenng the reasons why the public believe the situation is good or acceptable

while stakeholders are more pessimistic. This may reduce significant amounts of

needless work or highlight major gaps in the knowledge and understanding within the

general public.
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A38.3: Compared to hydrogen fuel cell cars, | think full electnic cars are...

A38 .3 Avorage responsc = 2.1 (cxcluding 191 "don't know" rcsponscs)

1217

| 1. A worse option [0 2. About the same B 3. A better option

Industry mapping » Performs as well as alternatives

There is a strong agreement between you and the public respondents that the
- - situation is positive. Whilst this a beneficial position to be in you should take care to

establish the reasons for this. This should reduce the risk of inadvertently damaging

product strength and help to build on this.

Industry mapping » Compares well to other technologies

There is a disagreement between stakeholders and the public. Members of the public

believe that the situation is more positive than stakeholders. Aitention should be paid
- - to discovenng the reasons why the public believe the situation is good or acceptable

while stakeholders are more pessimistic. This may reduce significant amounts of

needless work or highlight major gaps in the knowledge and understanding within the
general public.
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A38.4: Compared to hydrogen fuel cell cars, | think compressed natural gas (CNG) or liquefied natural gas

(LNG) cars are...

A35.4 Average response = 1.9 (excluding 541 "dont know" responses)

| 1. A worse option [0 2.

About the same B 3. A better option

Industry mapping » Performs as well as alternatives

There is a strong agreement between you and the public respondents that the
situation is positive. Whilst this a beneficial position to be in you should take care fo
establish the reasons for this. This should reduce the risk of inadvertently damaging
product strength and help to build on this.

Industry mapping » Compares well to other technologies

There is a disagreement between stakeholders and the public. Members of the public
believe that the situation is more positive than stakeholders. Attention should be paid
to discovering the reasons why the public believe the situation is good or acceptable
while stakeholders are more pessimistic. This may reduce significant amounts of
needless work or highlight major gaps in the knowledge and understanding within the
general public.
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A39: Overall, how do you feel about hydrogen fuel cell technologies as a possible solution for
energy and environmental challenges?

A39 Average response = 4.3

W 2. Bad 3. Meutral 4 Good W5 A very good solution

A40: Governments and companies should support the transition to hydrogen technologies

A40: Average response = 46

66

W 1. lotaly disagree 0 3. Undecided W 4. Agree W 5. |otally agree

In the remainder of this theme, questions A42.1 to A42.5 were answered by
stakeholders only via an online questionnaire, so no comparisons are made. It does
however provide useful information regarding industry and stakeholder opinions and
attitudes.
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A42: How would you rate the attitude of these actors towards hydrogen fuel cell electric

vehicles?

Ad42 1: Professionals in your same sector

A427: Average resionse = 4.1 (excluding 1 "don't know” response)

— G
—12

M

— 37

W 2. Mot welcoming 00 3. Somewhat welcoring B 4 Welcoming = 5. Very welcoming

Ad? 2: Automotive sector

A42.2 Average response = 3.0 (excluding 4 "don't know' responses)

E—_ E —

25 —2M

27

B 1. Mot at all welcoming B 2. Not welcoming 0 3. Somewhat welcoming B 4. \Welcoming = 5. Very welcoming
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A42 3: Politictans and regulators

A42 3 Avcrage responsc = 3.0 {(cxcluding 4 "don't know' responscs)

3

17

42

| 1. Mot at all welcoming B 2. Mot welcoming [0 3. Somewhat welcoming = 4. Welcoming ™ 5. Yery welcoming
A42 4: General public
A42 4 Average response = 3.2 (excluding 3 "dont know' responses)

g ——— — 6

11

30—

32

| 1. Mot at all welcoming B 2. Mot welcoming [0 3. Somewhat welcoming = 4. Welcoming ™ 5. Yery welcoming
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Ad2 5: Research sector

A42 5 Average responsc = 4.1 (excluding 2 "don't knew' responzcs)

3

43

B 2 Mot welcoming [ 3. Somewhat welcoring B 4. Welcoming B 5. Very welcoming

Theme Six: Attitude

The following is some advice on ways to tackle this issue. This advice is not intended to be used in its
entirety. Rather it is intended as a set of prompts to suggest different ways in which a situation may be
managed. Thus they may be viewed individually or used in sets depending upon the situation.

+ Raise the profile of the technology by having as many as practical in operation

= Provide a "hands on” experience for potential users as technical information is often too
inaccessible for the general public.

« Emphasis the risks of being left behind

= Avoid aligning your policy too closely with that of the existing conventional energy sector. Look
for the disruptive elements of your prosed technology and point out their advantages.

“A less successful example of alternative energy implementation can be found in England where the
installed capacity of onshore wind turbines is growing considerably more sfowly than in Germany.
Although the government policy supports renewable energy production including wind power, the policy
making was heawly influenced by the existing conventional energy sector. The policy favoured large
scale units and conseguently only large investors, typically from the existing energy secfor, were able
to participate in the development. Since this investors focused mainly on the economic aspects of the
projects, local development was not stimulated and local public stakeholders were generally not
included in the decision making process and in the projects. This might have been the cause of strong
local opposition to wind power projects.”

Further information may be found in these references:
Breukers, 5., & Wolsink, M. {2007). Wind power implementation in changing institutional landscapes:

An international comparison. Energy Policy, 35(5), 2737-2750.
https://doi.org/10.1016/j.enpol 2006.12.004

| 08/08/2017 D6.4 Tool Box Handbook and Best Practice Case Study Page 90 of 98




ak FCH-JU-2013-1
If{.’z" o Hydrogen acceptance in the transition phase
N/ HYACINTH (621228) QCHY.
Hyacinth SP1-JTI-FCH.2013.5.3 el

Huijts, M. M. A, Molin, E. J. E., & Steg, L. (2012). Psychological factors influencing sustainable energy
technology acceptance: A review-based comprehensive framework. Renewable and Sustainable
Energy Rewviews, 16(1), 525-531.

Interpretation of the results:

A33 to A34.3 indicate that consumers have a very positive attitude towards HFC
technologies and see themselves as environmentally responsible. They see Fuel Cell
Electric Vehicles (FCEV) as a positive thing (A37) although stakeholders are more
cautious. Whilst having a generally positive attitude towards the technology they are
less positive about these vehicles being seen in the general population. This could be
for a number of reasons including doubts over infrastructure, reliability, cost, etc. By
providing more hands on opportunities to consumers and pushing the technology into
the hands of positive role models it may be possible to create a critical mass of vehicles
that reaches a tipping point after which wide spread adoption is merely a matter of time
allowing developers the headroom both financial and regulatory to solve some of the
key issues surrounding the technology. Certainly the public view these vehicles as
providing suitable alternatives to a range of incumbent and evolving technologies (A38.1
to A38.4). Stakeholders are more cautious potentially due to their enhanced knowledge
of certain elements of the operation of these vehicles that compares less well such as
their reliability or cost. The public feel very positively that FCH technology will be good
for the environment and should be supported by both government and companies (A39,
A40). Thus they are looking to stakeholders to become champions and leaders in this
field.

Stakeholders themselves have differing views regarding FCH technologies. Whilst those
in the same sector and research sector are very positive regarding the technology,
politicians, the automotive sector and the general public a little more cautious. This
may be for a variety of reasons such as the relative scarcity of such vehicles on the road
and so the public do not see them as a social norm. Politicians may be unwilling to put
all of their eggs in one basket or may have plans for future support linked to a so called
“technology road map”. The automotive sector to a certain extent will be the ones to
gain from the adoption of this technology. However, the costs and risks involved in
developing it and the financial pressures within this sector make them the incumbent
technology and a potential source of inertia that must be overcome. Consider lobbying
for further large scale demonstration projects to get as many examples as possible into
the hands of the end users and public. Look to create tipping point and reinforce this
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Hyacinth

with social media campaigns and good news stories. Emphasise the potential of being
left behind.

Theme Seven: Initial Acceptance

A45: Imagine that you are considering replacing your car or that you need to purchase a car.
How likely, if at all, would you be to purchase a hydrogen fuel cell car?

A4S Average response =26

| 1. Veryunlikely m 2. Unlikely 0 3. Possible = 4. Likely = 5 Very likely

Industry mapping » Customer acceptance

There is a disagreement between stakeholders and the public. Members of the public

believe that the situation is more positive than stakeholders. Attention should be paid
- - to discovering the reasons why the public believe the situation is good or acceptable

while stakeholders are more pessimistic. This may reduce significant amounts of

needless work or highlight major gaps in the knowledge and understanding within the
general public.

A46: If you answered "very unlikely” or "unlikely" to 445, why is this (select all that apply)?

A46

Ithink conventional cars are for now a better option |
Price of purchasing a fuel cell car too hign for my budget -

Fuel cells vehicles are not yet a maure technology -

Response

Having a fuel cell vehicle will make my life more difficutt |
Ithink full electric cars are a better option

| can't imagine buying a car -

0 10 20 30 40 S0 60 70 80
Percertage of responders

| 08/08/2017 D6.4 Tool Box Handbook and Best Practice Case Study Page 92 of 98




a FCH-JU-2013-1
f ° Hydrogen acceptance in the transition phase
@&4 HYACINTH (621228) .FCH),
Hyacinth SP1-JTI-FCH.2013.5.3 el

Theme Seven: Initial Acceptance

The following is some advice on ways to tackle this issue. This advice is not intended to be used in its
entirety. Rather it is intended as a set of prompts to suggest different ways in which a situation may be
managed. Thus they may be viewed individually or used in sets depending upon the situation.

Control and organise knowledge. Don't over burden people with unnecessary information.
Provide easy access to information. Consider online support.

Offer strong face to face support

Provide a strong network of skilled installers.

Reward users by promaoting them via social networks.

Consumers are generally supportive of renewable technologies given their positive impacts upon
the environment but costs can be a significant variable. Compare true costs with alternatives,
especially incumbent technologies.

Keep dispelling myths and misconceptions regarding your technology.

Interpretation of the results:

A45 indicates an interesting point. Despite all of their green credentials espoused in
answers to earlier questions, A45 shows that when making a purchasing decision, few
would choose a FCEV or other FCH technology. Whilst stakeholders disagree with the
public it is only because they hold an even less positive view. A46 gives us the best clue
as to why this situation arises. In here 40% of respondents believed that FCEVs would
be too expensive. A further 20% felt that the technology was not mature enough,
presumably expecting problems with reliability or convenience (this is reinforced by the
15% or so who felt life would be made more difficult with a FCEV). To overcome this,
consider some of the advice listed above. It may be possible to offset some of the
purchase cost over the lifetime of the vehicle for instance.
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Theme Eight: Acceptance
AS50: To what extent do you agree with the following statements?

AS0.1: AN else equal (cost, range, efc.), | would like to purchase a hydrogen fuel cell car in the future

A50.1: Average response =389

1108

| 1. Strongly dizsagree W 2. Dizagree [ 3.Undecided = 4. Agree W 5. Strongly agree

Industry mapping » Customer acceptance
There is a disagreement between stakeholders and the public. Members of the public
believe that the situation is more positive than stakeholders. Attention should be paid

_ to discovenng the reasons why the public believe the situation 1s good or acceptable
while stakeholders are more pessimistic. This may reduce significant amounts of
needless work or highlight major gaps in the knowledge and understanding within the
general public.

AS50.2: Local municipalities should promote the substitution of conventional buses for hydrogen fuel cell buses

AS0.2: Average response = 4.3

| 1. Strongly disagree W 2. Disagree [ 3. Undecided ™ 4. Agree W 5. Stromgly agree

Industry mapping » Consistent support from National Governments
There is a disagreement between stakeholders and the public. Members of the public
believe that the situation is more positive than stakeholders. Attention should be paid

_ to discovering the reasons why the public believe the situation is good or acceptable
while stakeholders are more pessimistic. This may reduce significant amounts of
needless work or highlight major gaps in the knowledge and understanding within the
general public.
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A51: If you could vote in your town on placing a hydrogen fuel station at your nearest petrol
station, would you vote in favour of it, or against it?

AS1: Average response =4 4

1461

W 1. Definitely vote against ™ 2. Probably vole against 0 3. Unsure W 4. Probably vaote in favour
m 5. Defintely vote in favour

Industry mapping » Generally positive attitude to technology

There is a strong agreement between you and the public respondents that the
-- situation is positive. Whilst this a beneficial position to be in you should take care fo

establish the reasons for this. This should reduce the nisk of inadvertently damaging

product strength and help to build on this.

Industry mapping » Customer acceptance

There is a disagreement between stakeholders and the public. Members of the public

believe that the situation is more positive than stakeholders. Attention should be paid
-- to discovenng the reasons why the public believe the situation i1s good or acceptable

while stakeholders are more pessimistic. This may reduce significant amounts of

needless work or highlight major gaps in the knowledge and understanding within the
general public.
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Theme Eight: Acceptance

The following is some advice on ways to tackle this issue. This advice is not intended to be used in its
entirety. Rather it is intended as a set of prompts to suggest different ways in which a situation may be
managed. Thus they may be viewed individually or used in sets depending upon the situation.

+ Control and organise knowledge. Don't over burden people with unnecessary information.

+ Provide easy access to information. Consider online support.

Offer strong face to face support

Provide a strong network of skilled installers.

Reward users by promoting them via social networks.

Reinforce social norms by highlighting how many people are using your technology and who
they are.

Provide positive anecdotal evidence from end users, e.g. from demonstration projects or pilots.

Interpretation of the results:

In this section, it is interesting to note that the public seem much more positive than
stakeholders. Whilst both have a general positive attitude towards the technology,
stakeholders are less optimistic regarding intentions to purchase or local government
support, perhaps this is coloured by their past experience (A50.1 and 50.2). However,
stakeholders may have underestimated the level of positive support towards siting
refuelling stations nearby. Consider more customer research to find out why this might
be and reinforce any positive messages by providing good after sales/installation
support, easy access to knowledge regarding any installations. This may reduce the
amount of work you were planning to carry out trying to convince an already convinced
population. However, you should carry on reinforcing positive messages with good news
stories, highlighting who is using the technology and how many people.

Summary:
The public’s knowledge of the technologies is limited so efforts should be made to:

a) Increase the opportunity to have first-hand experience of it by using test drives,
short loans, etc.

b) Increasing efforts to disseminate a positive message regarding the technology
via conventional and social media to avoid an information vacuum being filled
with misinformation.
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c) Manage expectations so that consumers receive the benefits they expect and do

not suffer from disillusionment due to under performance or unforeseen issues.
a. Increase the number of positive stories that plant the understanding of
actual capabilities.
b. Consider the technology carefully to avoid it becoming overly complex to
use or that it requires major changes in consumer behaviour.
c. Avoid over hyping the situation: be realistic but positive.

Environmental impact and responsibility is vital to gaining wide spread social acceptance

and the public are keen to see this technology because of this, so:

a)

b)

d)

Avoid using hydrogen from non-green sources if at all possible as this will
undermine your environmental arguments.

Consider “end of life” arrangements so that no nasty surprises await the unwary
consumer. These sorts of stories travel quickly and will undermine any efforts
at attaining social acceptance for your technology.

Ensure that your message swamps any myths or misinformation that may
surround your technology. Make the most of environmental improvements in
air quality, noise, smells for example.

Put technology into the hands of positive role models to create the view that
these vehicles can provide an alternative to incumbent technology.

Operational convenience, reliability and safety are factors. Although consumers tend to

believe that the technology is safe to use, it may be prudent to educate them with

regard the different issues that arise with hydrogen as well as the inherent safety of the

fuel. S

a)

b)

c)

d)

e)

f)

O:

Whilst range is anticipated to be acceptable avoid jeopardising this with
performance trade-offs.

Ensure refuelling time and procedure is not compromised by an overly complex
operating process.

Reassure consumers by publicising a wide spread network of refuelling stations,
good dealer back up and readily available sources of reliable information.

A limited launch with an education programme to new adopters designed to
mitigate any issues that may arise.

Promote good news stories that reinforce your message and reward early
adopters.

Use lessons learned approach from previous demonstration projects to prevent
minor failures becoming significant sources of annoyance to early adopters.
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g) Approximately 35% of public respondents felt that the technology was immature

h)

and would make their life more complicated. This opinion needs a response that
avoids the TINA (There Is No Alternative) reaction form stakeholders. Publicise
positive data regarding reliability and ease of use from previous demonstration
projects of similar technology. Use early adopters as role models and
disseminators.

Develop a positive message that reinforces the good points of your technology
whilst highlighting differences between it and the incumbent technology with
regards safety. This will avoid needlessly frightening consumers and help
prevent misinformation from circulating on social media.

Consider ensuring that local actors are included in supply chains, dealer networks and

installers.

Cost is a significant issue. Despite their espoused green credentials 40% of the public

believe the technology is simply too expensive. This is backed up by stakeholders who

also believe that costs are too high at present to both purchase and run. Consider:

a)
b)

c)
d)
e)

f)
g)

Lobbying for widespread deployment of green hydrogen generation.

Failing this a sufficient supply of low cost brown hydrogen of sufficient purity will
be required.

Use buses and other captured fleet to develop the technology further until costs
can be reduced due to economies of scale and other improvements.

Consider the whole purchased package in a different way. Could a leasing model
be used similar to mobile phones?

Lobbying for tax incentives to buy.

Investigate future tax plans regarding hydrogen as a fuel.

Lobbying for higher taxes on carbon emissions, particularly within the natural
range of FCEVs

Incumbent technology providers may prove difficult to move due to financial pressures.

This may be an opportunity but it needs to be managed carefully to avoid your

technology gaining a poor reputation in relation to the incumbent.
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