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Innovation for diffusing renewable hydrogen production and utilisation:
Comparison of trends in Japan, Germany and the United States

Trencher, Gregory
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This stud% conducted a comparison of the policies used to promote the
production, diffusion and use of hydrogen in three countries (Japan, United States (California) and
Germany) as well as barriers impeding market growth. The study covered the use of renewable hydrogen
in transport and the production and diffusion of fuel-cell passenger vehicles. It adopted a mixed
methods approach, combining data from interviews and document analysis. The study produced three
detailed case studies on the hydrogen market for each country from the perspective of vehicle
production, utilization/demand, infrastructure and hydrogen production, and cross-cutting
institutional issues. The study found that all market growth in all three countries is slower than
expectations due to high costs and a small number of actors in the market. Production of renewable
hydrogen in each country is limited and suffering from high costs due to low economies of scale.



MAXQDA

2019

4 4 ~2021

3

25

1-3



Category General description

Examples of specific governance challenges

Target Examined in Key literature
case study?
. Measures that influence How to force or incentivise the production of o Yes e Meckling and Nahm (2019)
SNpphy-side the production and ZEVs to ensure a steady supply and diversity Vehicle makens o PIotz et al. (2019)
supply of vehicles of producers and models? o Rinscheid et al. (2020)
 Yarime (2009)
© Wesseling et al. (2015)
How to spur innovation to increase the No* o Farla et al. (2010)
technical performance of vehicles (e.g. reduce ® Cano et al. (2018)
deterioration of components, increase driving © Berkeley et al. (2017)
range and safety etc.) and decrease production o Staffell et al. (2019)
costs? o Ball and Weeda (2015)
o Ishitani and Baba (2008)
How to reduce the environmental impacts of No © B. Sovacool et al. (2020)
vehicle manufacturing and secure steady and o Biresselioglu et al. (2018)
environmentally sustainable supplies of raw o B. K. Sovacool and Brossmann (2010)
materials such as lithium, cobalt and ® Delloitte (2020)
platinum?
Measures that ensure an How to assure the availability of the required - Yes o Leibowicz (2018)
Infrastru adequate, i i ing stations despite low Fuel suppliers o McDowall (2016)
and safe supply of opportunities for profit when vehicle © Hardman and Steinberger-Wilckens
electricity/hydrogen and populations are low? (2014)
ease of access to e Hardman et al. (2017)
charging or refuelling o Biresselioglu et al. (2018)
stations e Ajanovic and Haas (2019)
How to establish or incentivise an Yes ® Leibowicz (2018)
i low-cost and i o Steinhilber et al. (2013)
sustainable source of electricity or hydrogen ® Berkeley et al. (2017)
for charging/refuelling? o Staffell et al. (2019)
© Hardman et al. (2017)
How to prevent accidents associated with No o Ball and Weeda (2015)
charging or refuelling stations for vehicles  Saritas et al. (2019)
users, operators and neighbouring e Cano et al. (2018)
establishments?
. Measures that increase How to segment and then target the market g Yes o Hardman et al. (2015)
Pemom-sde the societal demand for (eg. light/medium/heavy duty, Vehicle, users o Morton et al. (2017)
vehicles mass-market/fleets etc.) to accelerate vehicle o Liao et al. (2017)
ion and i
private and public resources?
How to stimulate demand in potential vehicle Yes © Hardman et al. (2017)
users despite psychological barriers regarding ® Cano et al. (2018)
higher upfront costs, charging/refuelling o Matthews et al. (2017)
inconveniences, technical reliability and lack of  Biresselioglu et al. (2018)
model diversity?
How to increase awareness of the benefits of No® © Yetano Roche et al. (2010)
ZEVs for the general public (including both © Egbue and Long (2012)
potential users and non-users) and boost social © Berkeley et al. (2017)
acceptance and familiarity with the respective o ltaoka et al. (2017)
technologies?
Category General description Examples of specific governance challenges Target Examined in Key literature
case study?
Institutional Cross-cutting measures that How to coordinate the principal industry, Vehicle makers, fuel Yes o Ajanovic and Haas (2020)

facilitate the entire system
by removing institutional
barriers to collaboration,
innovation and cost
reduction.

and academic to
accelerate knowledge sharing and the
alignment of policy, private investments and
industry practices (e.g. codes and standards)?

suppliers, research
institutions and government
agencies

© Xu and Su (2016)

o Yarime (2009)

o Pohl and Yarime (2012)
o Taeihagh and Lim (2019)

Trencher (2021) “Accelerating the production and diffusion of fuel cell vehicles: Experiences from
Cdifornia'. Energy Reports 6: 2503-2519.

2021

Phase 1

developmental state
Phase 2
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Comparison of strategy use across cases.

Phase 1: Pre-development & Phase 2: Acceleration
exploration

Category Strategy China Japan California China Japan California

Overarching coordination strategies
1. Knowledge management 1.1 Knowledge dissemination .

o) J

2. Actor networks and collaboration 2.2 Inclusive governance
2.2 State-industry collaboration
2.3 Industry alliances

3. Guidance and planning 3.1 Planning and commitment
3.2 Monitoring and disclosure

4. Legitimisation and advocacy 4.1 Influencing public views

N 00000

4.2 Political lobbying

5. Industry creation and technology production 5.1 Cost alteration
5.2 Industry nurturing
5.3 Knowledge production
5.4 Industry protection

6. Market creation and technology diffusion 6.1 Niche creation and experimentation
6.2 Demand creation
6.3 Removing market barriers
6.4 Sectoral coupling

7. Resource mobilisation and allocation 7.1 Financial support
7.2 Infrastructure preparation

7.3 Human resource development

D0000000000000 00000
00000000000

8. Reducing i L hnology production and use 8.1 Technology control and restriction

8.2 Support removal

8.3 Structural reforms

00000000000000000000000
00000000000000000000000

N
A

8.4 Actor changes

O indicates use of a strategy is ‘weak’ or ‘not observed’. . indicates use of a strategy is ‘strong’. See Section 3.2,
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