Adaptor-related factors A

Choice experiment Bratislava

Product-related Adaptor-related Company-related .
Factors Synopsis

Choice outcome
and segmentation
of the consumers
Now let us turn to
Slavakia: Compared to
Hamburg, we identified
differential attribute
preferences: The study
population is primar-
ly not characterized
by an ecological
affinity. Hence
the segmentation
for Bratislava is
also  different and
consumers are
separated into four
varying groups: the
Smart Hedonists, the
Conservatives, the
Strivers, and the Relaxed Urbans. Results show a different preference profile for the market in
Bratislava, e.g. the relevance of drive is considerably lower. Noise, price and design are considerably
higher.

Key characteristics
of target groups

The main target groups
in Bratislava are the
Smart Hedonist and
the Relaxed Urbans,
who represent 60%
of the whole study

population.
The Smart Hedonists
are really price

sensitive, have a high
design affinity and
preferences for low
noise.
The Relaxed Urbans
show almost the same
preferences regarding
design and noice.
Waiting time has a
different relative importance for them. Noiseless driving serves as a valueable choice parameter for
both of these two target groups.
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Adaptor-related factors

Choice experiment Bratislava

Product-related > Adaptor-related Company-related -
FaCtors FaCtors SYHOPSIS

Consumers’ at-
Relative importance of charateristics for drive titude towards
the technology
30% One special product
characteristic is
D\ constituted by the

20% .
type of propulsion.
- For this characteris-
\ SmartHedonists tic We com pa.red
\ —=— Conservatives conventional engines

. . ' / —&—Strivers with sustainable
Diesel Hybrid uel cell .
/ Relaxed Urbans ecological technology.

o In this context we
\ / identified  fuel cell
-20%
-2

0%

technology as not
being regarded as core
-30% preference compared
to Hamburg.

This difference leads
us to change the
optimal product design implications, especially the drive type has no superior importance. Thus the
characteristic parameter of noise should be focused on within the marketing strategy and optimal
product design.

Relative importance (standardized on 100%)

Attribute-wise

—— “The Smart Hedonists" “The Relaxed Urbans” comparison of the
target groups

Fuel cell technology
is not regarded as
core preference. The

40%

30% £

20%

indirect attributes
10% : ; ;

in correlation with

sustainable eco-

0% -

logical drive are of
higher importance for
ZEMSH,IP users in
Bratislava.

Following this idea,
the ZEMSH,IP charac-
teristic is  mainly
Waiting time Price Noise Drive Design perceived by the noise
of its drive. That is
why a special benefit
and unique selling
proposition could be uncovered by focussing on implicit attributes like the low noise and a middle
price section. Waiting time is not regarded as crucial as it is in Hamburg.

-10%

-20%

Relative importance (standardized on 100%)

-30%

-40%
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Adaptor-related factors A

Technology Acceptance Model (TAM)

Product-related Adaptor-related Company-related .
Factors Synopsis

Description

We now change the
perspective and focus on
the cognitive attitudes and
Novelty technology acceptance
towards the ZEMSH,IP.

seeking :
The model on the left is

Word of split into three levels:

Mouth (WOM) characteristics,  attitudes

towards the ZEMSH,IP,

Eco Usefulness and consumers’ intention.
attitude As exogenous variables
Intention to serves novelty seeking,

pay more i  ecological attitude and the

comfort of use.

The investigated attitudes
towards the ZEMSH,IP
are represented by
loyalty, wusefulness and
trust. They are mediating
between psychografic
characteristics and
intentions to act. Finally we deeper analysed the intention to pay more and the willingness to
support word of mouth, which constitute the dependent variables.

Interpretation

The attached parameter
coefficents  reflect the
influence of one construct
to another.

There are two directions of
influence on the dependent
variables. Especially the
intention to pay more is
directly influenced by the
0.42** comfort of use. Novelty
0.36™* seeking and ecological
attitude directly affect
loyalty, usefulness and
I trust, which serves as

m t mediating variables
Comfort o Temton o towards the dependent

0.50***

0.91* pay more variable word of mouth.
Significance of values:
RO S RO SR The mediating variables do
not directly influence the
construct of intention to pay more. Hence the variable of word of mouth acts as a key success factor
for the dissemination and communication marketing strategy.
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Adaptor-related factors

Technology Acceptance Model (TAM)

Product-related Adaptor-related Company-related .
Factors Synopsis

Evaluating the constructs -
structural equation modeling

Statistical measures prove the excellent We yielded a very good Chi2 and Comparative
model fit of our exploratory study design. Fit Index (CFI) of 0.952. Following Hu and
All quality criteria show reasonable values Bentler (1998) this value indicates a very good
except the internal reliability of the construct comparative fit of the model. The Root Mean
novelty seeking. Especially the factor Square Error of Approximation (RMSEA = 0.048)
loadings for each item show a high extracted has a very good value according to Browne and
variance explained. We used the approach of Cudeck (1993).

Joreskog (1971) by testing different forms of
measurement invariance that are imposed on
the factor loadings.

Factor Cronbachs'
Type Construct Scale lzading Alpha
‘5- | often buy groducts, becausa of thair eco friendliyn ess. 0.845 [ G496
2 Eco attitude [fI knew & specific product is polluted, | wauldn't buy . 0.682
§ Every consumer shiould be interested in the img ects on the emiranment, 0.857
E ] | like 1o try new and differert products. 0.862 0457
w 3 Neovelty seeking Iweait until & praduct is proved, before Lty it by myself -0653
E = | arn always saaching O infarmation aboul new products. [.568
e FEMEHIF iz fast. 0.5AH 0.70f
2 ZEM SHGIF 15 comfariabla. 0.832
& Comfortofuse |00 510p is comenient 0.828
ZEMEH;IF iz gliding. 0.637
et time, | will use the ZEMEH:IP again, 0.808 0ars
E Emetional attitude  |Infuture, 'will prefor using the ZEMEH;IP. 0.2
% | probably will use the ZEMSH; P again. 0.881
; Roegarding ecology, [ think the ZEMSH:IP is 9 usefull tachho logy. 0.80v 0852
£ Usefulness The adoptian of the TEMSHzI P by the Als1erTouristic is very smart., 0.BE1
% The adoption is positive for the ermiran ment 0.878
i Fuel cell tec hnology 15 easy 1o control. 0.948 0ae
Trustintechnelegy |The impacts of paiential damzges can be predicted wall. 0.807
Using fuel call technol ogy involes anly 3 minimal rigk. .58
- | weauld recarnmend the TEMSHLIP, if lwas asked 0.801 08581
FT WM | {ell my fnends positve things aboul the ZEM 3H;IF. 0.838
E E | would sctively recommend 1the ZEMSH;IF. 0.834
i E | am willing ta pay more far an economic shipping. 08917 0829
o Intzntion to pay more |Lsing the ZEMSHP can be more expensive. 0.843
An eco-suctainzhle serice justifies & higher price. [.932
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Company-related factors

Stakeholder analysis

Product-related Adaptor-related Company-related
Factors Factors Factors

Function

The stakeholder analysis was performed as an approach with four mainly relevant stakeholders in
our study. These are the touristical customer service and vessel operator, the engine-based R&D
company, the hydrogen delivery company and the scientific advisory.

Motives

We extracted four key motives for stakeholder participation in this project: for the vessel operator
the costumer image improvement is a key motive driver to participate. For the technology suppliers
the first mover advantage and the realisation options of usability tests are main incentives. Finally,
the scientific advisories” key motive for getting involved is a particular transfer and extension of
knowledge.

Chances

The chances of this project are especially the possibility to enhance customer loyalty,
the possibility to use this project as a reference project to acquire new projects in this
field and the proof that hydrogen could constitute a competitive future source of energy.

Risks

Risks are experienced in the enhanced operation costs of a ZEMSH,IP and in the certification of the
technological solution. Furthermore there is a need to develop robust business strategies to conquer
cost barriers of hydrogen production and distribution. Summing up, hydrogen needs to become a
competitive alternative to fossil energy sources.

Future challenges

Future challenges are especially credible legal structures regarding the permission appliance as
well as improving the experience with this technology and technological solution. Furthermore,
hydrogen tax could abort further investments into technological improvement and R&D. Finally,
from the scientific advisory point of view the standardization of technology solutions are required.

Success factors

The flexibility of the consortium of SMEs participation in this project was a key success factor.
Furthermore market development through knowledge base extension and political cluster initiatives
as well as hydrogen production through intelligent power supplies would improve the probability of
success for future projects.
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Company-related factors

European top-ten list

AMI

Product-related
Factors

Adaptor-related Company-related
Factors Factors

Market potential in Europe

In our secondary study we used indicative criteria
to analyse the market potentials in European cities
and regions. These criteria are: number of tourists,
attractiveness for tourists, availability of hydrogen,
experience with hydrogen projects, commitment
of politics and economic development scheme.
All factors are estimated on a scale from 1 (not
at all) to 5 (full satisfaction by this city) and are
cumulated by multiplication with an weightage
factor. Examples for each success factor are given.

Indicative top-ten dissemination list

Our indicative results show: overall there are
only a few but best-in-class cities in Europe
for dissemination of the ZEMSH,IP technology.
For all these cities we propose several options
for roll-out. First, building of cluster initiatives
of vessel operators and industry is a valuable
strategie. Second, especially for the region of
Bodensee activities from local tourism federations
are essential for a successful roll-out. Direct and
indirect governmental fundings as well as scientific
excellence centres raised by the politics are the
third and fourth alternative.

mmmmm ZERO EMISSION SHIPS

Success factors for market | Explanation of success Estimation | Example
diffusion factor weightage
Number of tourists Total amount of tourist per year 0.2 Hamburg: 4.1
Mio in 2008
Attractiveness for tourists Indicative study with 20 probands to | 0.2 Amsterdam:
evaluate attractiveness of vessel trips 4.67 Points
while a journey in these city/region (Maximum: 5)
Availability of hydrogen Hydrogen pipeline in Europe, 0.1 LINDE HY-
availability of regional industry with PIPELINE
Hydrogen production
Experience: projects with Realized projects with fuel cells 0.1 CUTE,
hydrogen and/or hydrogen HYWays
Commitment of politics Degree of political encouragement 0.2 European
with ecological projects Green Capital,
etc.
Economic development Monetary sponsorships and funds to 0.2 EU-
scheme enforce regional (cluster) projects in Programmes,
sustainability LIFE Project
No City Score
1 London 89.2%
2 Amsterdam 82.0%
3 Hamburg 81.5%
4 Region of Bodensee 78.4%
5 Berlin 75.3%
6 Paris 73.0%
7 Geneva 65.7%
8 Oslo 65.0%
9 Copenhagen 64.4%
10 Budapest 61.0%

zemships /

Chair of Marketing and Innovation e Prof. Dr. Thorsten Teichert e University of Hamburg




Company-related factors

Vessel operator market

First
users

25%
Innovators

Late Majority
34%

Laggards
16%

Early Majority
34%

Time

Innovators: Early Laggards:

Adaptors:

Early Late
Majority: Majority:

Thoughtful
people

People sticking
to old habits

Skeptical
people

Brave people
pulling the change

People, that try
out new ideas
but in a more
careful way

Source: Rogers (1995)

Product-related
Factors

Ada.,t.m.ated
Factors Factors

Investigating the dissemination of the ZEMSH.IP

Diffusion is the process by which an innovation is
adopted through certain channels over time among the
members of a social system. It bases on the composition
of individual - technology related - characteristics of
the target segment. For the study we evaluated the
diffusion potential of ZEMSH,IP technolgy employing the
prominent approach of Rogers (1995), who identified
five discriminate groups of people according to their
innovation adoption behaviour. These groups represent
people with different attitude towards a specific
technology. Most technologies show an appromiximate
normal distribution of those groups like shown in the
figure. The more innovators in the target segment the

faster the diffusion of the technology. For the prediction of ZEMSH,IP adoption behaviour we survey the
relevant diffusion characteristics among the population of vessel operators and convey their specific

distribution.

Segmentation bases on six criteria consumers anticipate from an
innovation

1. Relative Advantage The innovation is technically superior (in terms of cost,

functionality, “image” etc.) than the technology it

supersedes.

2. Compatibility The innovation is compatible with existing values, skills, and
work practices of potential adopters.

3. Understandability The innovation is relatively easy to understand and use

4. Trialability The innovation can be experimented with on a trial basis
without undue effort and expense; it can be implemented
incrementally and still provide a positive benefit.

5. Observability The results and benefits of the innovation’s use can be

easily observed and communicated to others.

I

Security The use of the new technology is free of physical risk; no

special risk-preventing equipment has to be implemented.

100%

@
3
=

o
. ) /

Rate of Adaption and Diffusion in %

Innovators Early Adaptors and Majority

—e— Adaption Diffusion

Late Majority and Laggards

Adaption rate in the vessel operator market
The segmentation of the target population bases
on six criteria related to a specific technology. The
classification of attitute towards the ZEMSH,IP technolgy
can be deducted from the answering behaviour in these
categories, because adoption behaviour bases on the
subjective perception regarding value and usability.
Rogers (1995) found that between 50 and 90% of the
rate of adoption can be explained by these perceived
attributes of innovations. If a new technology is
perceived relatively better than an established one,
switching costs are low and the technical concept is
easy to understand. People are more likely to adopt it
than in the opposite case.

Adaption and diffusion by vessel operators

The aggregated view on the population of vessel
operators revealed a high tendency for early adoption.
Most operators ascribed beneficial effects to the
technology and thus show a high adoption propability
in case of marekt roll out. Visualization shows that
compared to the standard normal distribution of a social
system, about 50% of the vessel operators belong to
the innovators or early adoptors. Consolidation of the
adoption rate over time indicates a steep diffusion curve
and high market acceptance.
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AMI

Company-related factors

Vessel operator market

Product-related
Factors

Adaptor-related Company-related
Factors Factors

Answering behaviour in aggregated dataset
Detailed observation of the perception of particular
technology related attributes shows a high adoption
propensity among inland water transportation
organizations. Especially compatibility with the existing
fleet, trialability and the relative advantage compared
to substitution products are very high. Furthermore a
high risk perception as well as a low understanding is
observable.

Three target groups

Besides the technology related categorization criteria
we surveyed the individual characteristcs of the
population regarding general innovation orientation,
environmental orientation and market orientation. The
results reveal three groups of high interest.
Innovators: These companies are highly innovation
oriented and are leaders in terms of innovation
generation and implementation. They seek for a
continuous improvement of existing processes and are
willing to act proactively in situations of uncertanty.
Environmentalists: This group consists of companies
with a focus on sustainability and a high eco-friendliness.
They are actively seeking for information about eco-

High <

Grade of confirmation

Relative advantage

3 Compatibility

Understandability

Trialability

Observability

Security

n=28

Innovators (n=17)

« Are innovative

« Indifference towards risk
» Establish new ideas

« Seek for constant optimization

«+ Attention to revenues

Inland water transportation industry

ROl-oriented companies (n=15)

« Focusing on commercial
benefits for their companies

Environmentalists (n=15)

« Sustainable eco-attitude

+ Knowledge about eco-funding
alternatives

« Planning to apply for funding

funding alternatives and plan for a future beside non-regenerative energy. ROI-oriented companies:
They focus on commericalization opportunities and direct their attention to revenues. Hence adoption of

a new technology requires a high market potantial.

Perceptions of the innovators

Innovators show a different perception of the adoption-
related attributes of the technology. For the innovators
technologies’ observability is considerably higher than for
the non-innovators. For these companies advantages are
easy to share. Also the risks through an implementation
of fuel cell technology is perceived as being very little.
Non-innovators on the other side realize the high relative
advantage. They lack observability and thus cannot
assess potential risks properly. These findings suggest a
go-to-market strategy focused on complexity reduction
and transparency. The technology should especially be
demonstrated to the non-innovators to increase their
understanding and ability to share its beneficial effects.

Relative

advantage

Compatibility

Understandabilit:

Trialability

Observability

Security

N\, —

@%

Aggregated

Overall dataset:

+ Indicates high trialability of the ZEMSH,IP

+ ZEMSH,IPs can easily be integrated into the
existing fleet

+ No understandability of the technology

Innovators:

+ The technology is highly observable and thus
advantages are easy to share

+ Little risks can be compensated by high
advantages

Non-innovators:

+ Ascribe an above-average relative advantage to
the technology

+ For non-innovators technologies” observability
is considerably lower than for the innovators
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Company-related factors

Vessel operator market

Product-related Adaptor-related Company-related
Factors Factors Factors

. s . _ _ Perception of the environmentalists
Environmentalists: . . . .
- + Recognize the high relative advantage of the Environmentalists show a higher adoption tendency for
advantage ZEMSHIP . fuel cell technology. They recognize the high relative
Y mjggaybove'average inerstandng forhe advantage of the technology not only in terms of
Compatibility €c
« Perceive the observability as high H H H H
i market share but also in terms of emission reduction.
 Assess the potential risks as moderate . i 1
Understandability < Nomens i Their understanding for the technology is also on a
+ Undorstond he toetnology to arelaively ign ~ |OWEF level but above average. Observability among
Trialabilty degree - _ stakeholders is high and risks are moderate.
« But indicate a very low observability and high . . .
risks Non-environmentalists perception constantly ranges on
Opservabilty * The low environmental orientation goes along 3 [ower level. Especially observability is considerably
with a low recognition of the benefits ; .
seaurt lower for this group. Marketing of the technology should
Y .
e be adapted to specific groups.

The technology and its benefits should be explained to
Environmental oriented companies (eco-workshop). Economic advantages have to be emphasized to non-
environmentalists.

: T Perception of the marketers

— [—Iigt;]lgwm:ilrl;c?fti-cc;rﬁrti?:h N Effects pf marke’_c orienta_tion are remarkable. The_se
advantage \ advantages v higher anficipation ofteiatve - companies perceive relative advantage and security
Compatibilty \ * Recognize very little risk substantially higher than lowly market-oriented
1 * Can easlly communicate the advantages companies. Additionally market-oriented companies can
DR </ Lovly market-orented: promote the benefits within their company and among
\ :Eg;;ﬁ:’:ﬂfeyrr;g';zﬁ%vha”tages potential stakeholders. Hence, market orientation
Tlabilty y + Cannot promote the benefits of the ZEMSHJP  MoOderates recognition of the technology benefits and
diffusion of the ZEMSH,IP among the inland water
Observabilty transportation industry requires communication of

( market relevance among carrier companies.

Security igh market

et This implies that non market-oriented companies are

mostly skeptical of the end-customers benefits by the
ZEMSH,IP.

It is important that a first group of innovator companies can demonstrate the technology in use and
emphasize its market-relevance.

Conclusion of diffusion survey

The application of Rogers diffusion model shows a high potential rate of adoption among

the vessel operators. A steep diffusion curve after roll-out can be expected from the lar-

ge fraction of innovators and early adopters within the target segment.

Deficiencies can be detected for the understandability and the risk perception within the study population.
Individual orientations of vessel operating companies show that the rate of adoption is moderated to a
considerable extend by the degree of innovativeness, environmental orientation and market orientation of
the companies. A marketing strategy for the ZEMSH,IP should explicitly address these issues. A general
strategy should enhance the understanding and clarify security through detailed information documents,
workshops or presence at exhibitions. Segment specific marketing should address segment specific
motives (innovation, ecology, or market) and emphasize related benefits of fuel cell technology.
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Optimal product design

Hamburg

Product-related Adaptor-related
Factors Factors Factors

Company-related

Implications for Hamburg

We generated alternatives on the

ZEMSH,IP market based on the \ , \ o

consumer preferences from the ) Hyper - Nostalgic'- .

choice experiment. We anticipated Attributes ZEMSH,IP ZEMSH,IP | Diesel vessel
an enhanced waiting time due

to the lesser market diffusion Waiting time 20 min. 20 min. 0 min.
of ZEMSH,IP. Furthermore we

estimated an enhanced price. This _ _ . .
estimation shows the potential of |NOIS Noiseless Buzzing Banging
a price add-on for the ZEMSH,IP

operations. Drive Fuel cell Hybrid Diesel
gggﬁtl:a;Nfiriﬂ:'ecgpg;cﬁgr:ntnlzrstztl Design [nnovative Nostalgic Established
types: The original diesel vessel,

a ‘Nostalgic’-ZEMSH,IP and a |Price €17.00 €13.50 €10.00

‘Hyper’-ZEMSH,IP.

Market potential esti-

mation for ZEMSH.,IP

The indicative estimation is based
on the probabilistic choice norm.
The estimation concentrates on
the target groups, which have
an percentage of nearly 50% of
the overall study population. The
indicative market shares show
high potentials for the ZEMSH,IP.

Especially for the target group
of Ecologists the ZEMSH,IP
technology offers an attractive
alternative in the vessel market

100% -

90%

80% -

70% +

60%

50%

40%

Estimated market share (per target group)

9.41%

30%

20%

10%

0%

43,09%

52,51%

8,69%

which they probably will use Urbans
extensively. These serve as a solid
basis for further quantification.

Ecologists

o Diesel Vessel 1 Nostalgic ZEMSHIP m Hyper-ZEMSHIP

Q@ More than the half of the Urbans would choose a ZEMSH,IP for a trip. And even more than
90% of the Ecologists would use it. This data shows that there is a great market potential.
| =
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Optimal product design

Bratislava

Product-related

Factors

Adaptor-related
Factors

Company-related
Factors

‘Hyper'- *Nostalgic'-
Attributes ZENSHIP ZENSHIP Diesel vessel
Waiting time 20 min. 40 min. 0 min.
Noise Noiseless Noiseless Banging
Drive Fuel cell Fuel cell Diesel
Design Innovative Nostalgic Nostalgic
Price €13.50 €17.00 €13.50

100% -

90% -

80%

70%

60%

50%

40%

Estimated market share (per target group)

24,22%

52,85%

30%

20%

10%

0%

47,80%

.

23,78%

Smart Hedonists

O Diesel Vessel O Nostalgic ZENSHIP m Innovative ZENSHIP

Relaxed Urbans

Implications for Bratislava
Due to the relative importance
of the ZEMSH,IP attributes, we
generated alternatives for the
market of a ZENSHIP - short for
Zero Noise Ship.

Actually, for these alternatives
based on the consumer
preferences in Bratislava the

noise of the engine was design
optimal. Price and waiting time
were adjusted to these consumer
needs as well. We also estimated
a price premium for the ZEMSH,IP
operations.

Market potential estima-
tion for ZEMSH,IP

Analogue to Hamburg, the
estimated market shares in
Bratislava show equivalent

potentials for its target groups.
But what already has been pointed
out is that a different marketing
and communication strategy is
needed: in Bratislava noiseless
driving substitutes zero emission

shipping.

Overall there is a valuable market
potential as well in Bratislava.
This shows the overall potential of
the ZEMSH,IP technology.

@ Approximately half of the Smart Hedonists and two thirds of the Relaxed Urbans would use
a ZENSHIP. Thus in Bratislava we could also reveal a valuable market potential.
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Lessons learnt and future concept

Conclusions

)

Product-related
Factors

Adaptor-related
Factors

Next steps towards

European roll-out strategies

Politics, operators as well as technology
and R&D are facing several opportunities
and challenges regarding the diffusion of
ZEMSH,IP technology.

For politicians attractive funding
projects and financial incentives for the
dissemination of the technology (e.g. taxes)
are an valuable instrument to promote the
technology diffusion. Establishing cluster
initiatives and direct investments into
local infrastructure could support these
activities.

Operators need to establish cooperations
in their supply chain to develop and test
the technology and hydrogens solutions.
They need to analyse their market for the
optimal product and posibility of attaining

Company-related
Factors

Politics

Operators

Technology and
R&D

Offering attractive
funding projects

Financial incentives for
dissemination of
technology (e.g. taxes)

Establishing excellence
and cluster initiatives

Investments into local
infrastructure
(e.g. H,.Pipelines)

Establishing cooperation
in supply chains to
develop and prototype
the technology

Designing regional target
group-specific marketing
strategies

Conceptualize a choice-
preference optimal
product

Be aware of price
premiums for ZEMSH,IP
users

Knowledge diffusion
programmes by scientific
institutes

R&D projects enforcing
economies of scale for H,
and fuel cell batteries

Prototyping for efficient
technology diffusion in
market

price premium from their customers. Technology and R&D supplier need to test and develop
technological solutions to enforce economies of scale and enhancement of technology efficiency.
Knowledge diffusion trough cooperations with scientific consultancies is a required task in this

process.

Business opportunities

and hints for action

Reconsidering the green business
opportunity offered by the technology of the
ZEMSH,IP, business opportunities regarding
B2B and B2C need to be evaluated.

In the field of B2B creation of
understandability of the technology is
highly demanded. Cluster initiatives for
technology development and diffusion
of this technological solution will enforce
this process. ZEMSH,IP diffusion requires
changed business models. Strategic
initiatives from operators, technology and
R&D companies are required. Knowledge
sharing programmes need to be initiated.
Summing up, an innovation value chain
in the branch is a must for successful
development and diffusion of the
technology.

B2B

B2C

Create understandability of the

technology

Initiate cluster initiatives for
technology development and

diffusion

Redesign your business model

Knowledge-sharing programmes

Integrate an innovation value chain
in your branch

Identify lead users

Segment your consumers

Design user-efficient products for
your market

Regard environmental-friendly
driving as an additional (and
communicatable) service

Churn your revenues from
environmental spill-over-effects

In the field of B2C especially operation companies need to identify their lead users. They need
to understand the need of their customers regarding the opportunities of ZEMSH,IP technology.
User-efficient products and establishing environmental-friendly driving as an additional service
may support the diffusion of the technology. Meeting the consumers needs and demands support
dissemination. Considering environmental spill-over effects may churn the revenues sustainability.
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Lessons learnt and future concept

Conclusions

Product-related Adaptor-related Company-related
Factors Factors Factors

Roll-out cycle for
Proposed lifecycle of ZEMSH,IP dissemination future ZEMSH,IP projects
for all stakeholders The proposed lifecycle of the
ZEMSH,IP  dissemination is
Evaluate Initiate a consecutive model deri\{ed
from the theory of adoption
and diffusion. First, to initiate
a ZEMSH,IP project there is
a need to analyse the market
structure and consumer
preferences. Like shown in
Product-related activities Adaptor-related activities| this study the adaptor-related
broduct . O —— factors are the key for efficient
rodauct-conce H
ﬁ
green services '
excension Company-related activities This step leads to the evaluation
Green cluster/supply of the optimal consortium to
chain initiative implement the project. Green

cluster and supply chain
activities are recommended by politicians, operators and first and second tier suppliers. After this
step the product concept needs to be evaluated and all stakeholders need to develop strategies to
ensure the succesful project implementation.

Challenges in market expension

We have shown the general potential of the hydrogen technology and the ZEMSH,IP product. In
this study we had the chance to estimate and conceptualize the optimal product and target group
communication comparing Hamburg and Bratislava. These leads us to the following implications:
marketing implications vary within the local contexts. The one and only market strategy does not
exist. Anyhow, we could show that a market potential for each city could be given. Many cities or
regions in Europe were regarded as target markets for the ZEMSH,IP technology.

Need for prototypical tests

The project in Hamburg has shown valuable insides into the market creation and potential of the
technology. For the dissemination several insights of this study reflect the need to collaborate within
the supply chain and integration of several stakeholders. Cluster initiatives by politics are a central
instrument to coordinate these activities.

Future fields for technology diffusion

This project marks a highly successful pilot test within the tourist sector. Further evaluation for transfer
of technology diffusion in traffic, maritime shipping and other business fields is an essential next step.
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In digital format the survey is available on request by contacting

Behorde fir Stadtentwicklung und Umwelt
Amt flr Natur- und Ressourcenschutz
Projekt ZEMSHIPS

Stadthausbriicke 8

20355 Hamburg

Germany

Phone: + 49 40 42840-2133

Fax: + 49 40 42840-2022

E-mail: elisabeth.schmalzl@bsu.hamburg.de
or anke.stolper@bsu.hamburg.de
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