.. REPORT 2018

German Japanese Energy Transition Council

GERMAN-JAPANESE
COOPERATION

IEE ¢
':a::tni:&irtal m Bm EQ”OS HEANICKE CONSULT



ETC. REPORT 2018

Organization

Funding

Support

Wuppertal
Institut

°
ECOS

Deutsche
Bundesstiftung Umwelt

A RE

Ministry of Economy, Trade and Industry

Federal Ministry
for Economic Affairs
and Energy

*

MEDIENBORD AM REICHSTAG

HENNICKE CONSULT

JAPAN

@ l Federal Foreign Office

»

Germanm Chamber of Commeres
and Industry in Japan

EE FA YA ISR

STIFTUNG
MERCATOR

Federal Ministry
for the Environment, Nature Conservat
and Nuclear Safety

jdzb

J

This report is based on the work of the German-Japanese En-
ergy Transition Council (GJETC). The work of the GJETC was
financed by the German Federal Environmental Foundation
(DBU), the Stiftung Mercator Foundation, the German Federal
Foreign Office, the Japanese Ministry of Economy, Trade and
Industry (METI), Elektrizitatswerke Schénau eG as well as WS
Warmeprozesstechnik GmbH. Furthermore it was supported
by the German Federal Ministry for Economic Affairs and En-
ergy (BMWi), the German Federal Ministry for the Environment,
Nature Conservation, Building and Nuclear Safety (BMUB), the
Japanese-German Center Berlin (JDZB), the German Chamber
of Commerce and Industry in Japan (AHK), and Medienbiro
am Reichstag (MaR) (media partner). Responsibility for the
contents of this publication lies with the authors.

Please cite the report as follows

Wuppertal Institut; Institute of Energy Economics, Japan (2018):
GJETC Report 2018. Intensified German-Japanese Cooperation
in Energy Research: Key Results and Policy Recommendations.
Wuppertal/Tokyo.

Project term
May 2016-April 2018

Project co-ordination
Stefan Thomas/Hisashi Hoshi.

Authors

Members of the GJETC: Masakazu Toyoda, Jun Arima, Yasuma-
sa Fujii, Toshiharu Ikaga, Koji Nomura, Junichi Ogasawara, Tomi-
hiro Taniguchi, Mami Ito, Hiroshi Okamoto, Shinichi Sasayama,
Peter Hennicke, Patrick Graichen, Claudia Kemfert, Felix C. Mat-
thes, Miranda Schreurs, Stefan Thomas, Eicke Weber, Uwe Lep-
rich, Manfred Rauschen, Franzjosef Schafhausen.

Editing
Naomi Gericke, Ichiro Kutani.



ETi. REPORT 2018

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

GERMAN-JAPANESE
COOPERATION






PREFACE

1. INTRODUCTION

2. THE GJETC STUDY PROGRAM

3.1

3.2

KEY RECOMMENDATIONS

SPECIFIC RECOMMENDATIONS BASED ON THE STUDY PROGRAM

3.2.1 MEETING ENERGY TRANSITION TARGETS/GOALS

3.2.2 IMPROVING PARTICIPATION AND DIALOGUES ON THE ENERGY TRANSITION
3.2.3 ENERGY (END USE) EFFICIENCY AND SAVINGS

3.24 ENERGY SUPPLY AND ELECTRICITY MARKET DESIGN

4. MUTUAL COMMENTS ON THE STATUS AND
PERSPECTIVES OF THE ENERGY TRANSITION

4.1

4.2

5.1
52
53
54

COMMENTS BY THE JAPANESE COUNCIL MEMBERS
4.1.1 THE STATUS AND PERSPECTIVES OF THE ENERGY TRANSITION IN JAPAN
4.1.2 THE STATUS AND PERSPECTIVES OF THE ENERGY TRANSITION IN GERMANY

COMMENTS BY THE GERMAN COUNCIL MEMBERS
4.2.1 THE STATUS AND PERSPECTIVES OF THE ENERGY TRANSITION IN GERMANY
422 THE STATUS AND PERSPECTIVES OF THE ENERGY TRANSITION IN JAPAN

HOW TO SET AND MEET ENERGY TRANSITION TARGETS/GOALS AND STRATEGIES?
IMPROVING PARTICIPATION AND DIALOGUE FOR THE ENERGY TRANSITION
ENERGY (END USE) EFFICIENCY AND SAVINGS

ENERGY SUPPLY AND ELECTRICITY MARKET DESIGN

6. CONCLUDING REMARKS

7. APPENDIX
LIST OF ABBREVIATIONS
LIST OF FIGURES AND TABLES

IMPRINT
EXPRESSION OF THANKS

ETC: REPORT 2018 — CONTENT

11

20

28
28
30
31
32

35

36
36
42

46
46
49

56
58
59
60

63

67

68

69

70
71



PREFACE

In September 2015, the world community decid-
ed on the Sustainable Development Goals (SDGs)
and, in December 2015, the Paris Agreement on
Climate Change was unanimously accepted at
COP 21. If implemented with high ambitions and
the cooperation of the frontrunners, these vision-
ary world roadmaps could be a turning point in
global climate and resource protection policies.
As UN General-Secretary Ban Ki-Moon put it:,2015
is not just another year, it is a chance to change
the course of history” But the course of history
cannot be changed to the benefit of mankind
without the trustful international cooperation of
all countries. Time is our scarcest resource. Mutual
learning from good practice and how to avoid
mistakes and lock-in effects are crucial for speed-
ing up, scaling up, and tightening up the ambition
out of our common target: Living well within the
limits of the planet.

For the purpose of climate and resource protec-
tion and in order to improve competitiveness
and energy security, the sustainable transforma-
tion of the energy sector is of utmost importance.

Although there are many differences in frame-
work conditions and energy policies, Germany
and Japan are facing common challenges: How
to establish a long-term risk-minimizing energy
strategy based on public consensus and sound
research, which protects the climate and natural
resources and at the same time drives ecological
modernization, energy security, and international
economic competitiveness. As high-tech, pros-
perous and innovative countries, the cooperation
between Japan and Germany can create a role
model to foster the global energy transition. The
research-based and independent work of the
GJETC can contribute to and support the many bi-
lateral Japanese-German activities and dialogues
at government and industry level.

Every country has to decide on its own future en-
ergy mix. Some countries, such as Japan for exam-
ple, may use nuclear energy, while other countries
such as Germany may phase it out. But two similar
basic strategies lead to deep decarbonization: En-
ergy efficiency and the decarbonization of energy
supply, particularly electricity, including sector
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integration with increasing electrification. Both
our countries, Japan and Germany, are faced with
challenges and many uncertainties to achieve
a long-term energy transition and a sustainable
future energy mix. But as leading industrialized
countries, we have a special responsibility to take
the lead in implementing the Paris Agreement
and to contribute as much as possible to a global
deep decarbonization pathway.

For technology leaders such as Germany and Ja-
pan, a pathway to a decarbonized and risk-mini-
mizing energy system will probably create more
societal benefits than costs, if the external costs
of the risky use of fuels are avoided, even though
the perception and monetarizing of “risks” may
differ by country. Energy efficiency, zero-carbon
technologies such as renewables, cleaner use
of fossil fuels, sustainable mobility, resource effi-
ciency, and energy related green IT are examples
of global lead markets of the future, where Japan
and Germany can and should play an outstanding
role as key players.

As independent researchers, we should not re-
strict our analysis of the energy transition to cur-
rent policies and goals, but open the horizon to
new social and technological innovations in both
countries using evidence-based scenarios and
system analysis. We have learned from the past
that scientific knowledge of energy technology
opportunities, potentials, benefits and costs, and
energy policy options have changed tremen-
dously — far more than the conventional wisdom
of politics foresaw. A transparent dialogue be-
tween all relevant stakeholders (academia, civil
society/NGOs, industry, politics) is the precondi-
tion for consensus building and the ambitious
implementation of the energy transition.

Prof. Dr. Peter Hennicke,
Prof. Masakazu Toyoda,
Co-Chairs of the GJETC

April 2018
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(JETZ. REPORT 2018 — INTRODUCTION

The German-Japanese Energy Transition Council
(GJETC) is a non-governmental initiative by indi-
viduals from research institutions, energy policy
think tanks, and practitioners in Germany and
Japan, which has been established for two years
and is in its first phase. It works independently
of interference from politics and businesses. The
main activities of the Council and the supporting
secretariats are to identify and analyze current and
future issues regarding policy frameworks, mar-
kets, infrastructure, and technological develop-
ments in the energy transition and hold council
meetings to exchange ideas and propose bet-
ter policies and strategies. The GJETC has six Full
Members from academia, three Associated Mem-
bers with special expertise and one Co-Chair from
each country.

Structure of the Council

From May 2016 to March 2018, the GJETC debated
and published a broad range of materials:

® An 800-page study program

e In-depth information based on three stake-
holder dialogues in Tokyo and Berlin

e Fight input papers to facilitate research-
based dialogue

e Press releases and publications in the media

These outputs and the recommendations of the
GJETC are summarized in this "GJETC Report 2018"
including seven appendices. This material is also
published on the website www.gjetc.org. In ad-
dition to the GJETC Report 2018, the Council has
noted the publication of the seven appendices
(cf. www.gjetc.org).

Deutsche Bundesstiftung Umwelt (DBU)

METI N ; -
Ministry of Economy, Trade and Industry ALY Stlftg:dgelr\gflr:%arte%gog%(i:tlon
Chairman: Prof. Peter HENNICKE
Chairman: Prof. Masakazu Toyoda (IEEJ) (hennicke.consult)
Scientific Secretariat:
L o ) Management Wuppertal Institute
Scientific & Organisational Secreatariat: Organization & Consulting:
Institute of Energy Economics Japan (IEEJ) ECOS Consult

Council Members

Prof. Jun Arima

Prof. Dr. Yasumasa Fuji
(University of Tokyo)

(University of Tokyo)

Prof. Dr. Toshiharu lkaga

Prof. Dr. Koji Nomura
(Keio University)

(Keio Economic Observatory)

Prof. Tomihiro Taniguchi

Junichi Ogasawara (IEE) (Tokyo Institute of Tech.)

Dr. Hiroshi Okamoto
(TEPCO Research Institute)

Shinichi Sasayama
(Tokyo Gas)

Mami Ito

Figure 1:
(Nihon Dento Kougyo)

The structure
and members
of the GJETC
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Prof. Dr. Eicke R. Weber Dr. Stefan Thomas
(BEARS) (Wuppertal Institute)
Manfred Rauschen Franzjosef Schafhausen
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Prof. Dr. Uwe Leprich
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The following four strategic topics (ST) have
been identified by the Council as key topics for
a comprehensive German-Japanese study pro-
gram. In the following chapter, they are briefly
summarized. Additionally, Appendix No. 2
(available as separate pdf on — www.gjetc.org)
presents the original summaries of the four
studies of the program.
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“ENERGY TRANSITION AS A CENTRAL BUILDING BLOCK
OF A FUTURE INDUSTRIAL POLICY - COMPARISON AND
ANALYSIS OF LONG-TERM ENERGY TRANSITION SCENARIOS”

The objective of the study was to identify (1) the official national energy transition targets, (2)
the range of existing research-based, long-term scenarios, including scenarios that go beyond
official national targets, and (3) the reasons behind the differentiation of scenarios.

KEY FINDINGS

(1) Long-term energy policies in both countries
are based on selected scenarios from a range of
projected energy futures.

(2) In Japan, there is an ongoing debate on the
long-term (2050) CO, reduction goal and ways and
means for achieving it. Germany has decided on a
CO, reduction target range of 80-95 % for 2050.

(3) One key difference is the expectations regard-
ing future system costs and potentials of wind and
photovoltaic (PV) energy: Germany expects high
shares in energy supply due to low costs and high
potentials, while up to now Japan has expected
higher costs and lower shares.

In Japan, there is an ongoing debate as to the fu-
ture role of renewable energies. Up to now, Japan
has decided on an electricity generation mix with
a 20%-22 % share of nuclear energy by 2030; Ger-
many has decided to phase out all nuclear by 2022.

(4) Japan'sisland nature restricts grid connection
to neighboring countries as an available flexibility
mechanism in the electricity system. The country
therefore sees different challenges potentially
arising from very high shares of variable wind and
PV generation.



Energy demand reductions

GERMANY

GJETE REPORT 2018 — THE GJETC STUDY PROGRAM

ST1

through behavioural changes

Final energy demand reductions Strong Strong Very strong Reductions Reductions Reductions

through energy efficiency reductions reductions reductions Moderately

Final energy demand reductions Not considered | Not considered | Moderately considered Moderately Moderately
considered considered considered

Changing the use of energy sources

power sector GHG emissions

Increased use of domestic Strong use Strong use Strong use Moderate use Moderate use Moderate use

renewable energy sources

Phasing out the use of nuclear power | Complete Complete Complete Yes (in some Yes (in some Yes (in some

phase-out phase-out phase-out scenarios) scenarios) scenarios)

Continuing the use of nuclear power | No No No Yes Yes Yes

Substitution of fossil fuels Strong Very strong Very strong Moderate Moderate Moderate

through electricity substitution substitution substitution substitution substitution substitution

Use of renewable energy based H2 or | No use No use No use No use No use No use

synthetic fuels as final energy carriers | (until 2030) (until 2030) (until 2030)

Importing low-carbon or carbon-free energy sources/carriers

Net imports of electricity No netimports | Nonetimports | Moderate No trade No trade No trade
net imports

Net imports of bioenergy No imports No imports No imports No imports No imports No imports

(until 2030)

Net imports of H2 or synthetic fuels | Noimports No imports No imports No imports No imports No imports
(until 2030)

Using CCS

Use of CCS technology to reduce Not used Not used Starting to be Not used Not used Not used

industrial GHG emissions used in 2030

Use of CCS technology to reduce Not used Not used Not used Not used Not used Yes

Table 1:

Overview of the level of reliance on key energy transition strategies in selected scenarios for Japan and Germany

until the year 2030 (Source: WI/IEEJ/DIW Econ 2017)

13
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Figure 2:

Social shifts underly-
ing the ,anti-nuclear-
movement” narrative
(Source: IZES/Arepo
Consult/IGES/Nagoya
University/NIES 2017)

Figure 3:

Energy security
(Source: IZES/Arepo
Consult/IGES/Nagoya
University/NIES 2017)
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“STRATEGIC FRAMEWORK AND SOCIO-CULTURAL
ASPECTS OF THE ENERGY TRANSITION”

The objective of the study was (1) to identify the targets, strategies, and strategic framework
conditions in Germany and Japan for a successful energy transition. (2) It also analyzed the
respective socio-cultural preconditions in both countries and the approaches to changes of
lifestyle and actors’ behavior in the fields of consumption, habitation, mobility, products, pro-
duction, and services. (3) The perception of the energy transition by the general public and
geographical differences between Germany and Japan were examined.

KEY FINDINGS

(1) In both countries, energy policy is based on  (3) An intensified bilateral policy research dia-

the principles of economic efficiency, energy se- logue between the two countries has been iden-

curity, and environmental sustainability (“Three £).  tified as crucial, complemented by a national
multi-stakeholder dialogue with businesses, civil

(2) The citizens of both countries view the en-  society, and the research community.

ergy transition favorably.

Renewables
today
I Increasing environmental consciousness
Il Increasing need for social influence and participation availability
Ill. Change in risk perception (technically)
o | o= "
1990s 5= energy @ ?ccn_ilefntsl
. 5 X . dependeny 23 security Ea : osj' I."e E
Narrative 2: Paradigm shift regarding the pref- on Russian =] F and climate
erence for a central or decentral power system natural gas = change
affordability
Narrative 3: Role of energy security
0il price
peaks

1945 Poccscscscscscscscscscscscscscscscse o225
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“NEW ALLOCATION OF THE ROLES AND BUSINESS SEGMENTS
OF ESTABLISHED AND NEW PARTICIPANTS IN THE ENERGY ST
SECTOR BOTH CURRENTLY AND IN A FUTURE ELECTRICITY 3

MARKET DESIGN”

The objective of the study was to analyze (1) the national framework conditions in both coun-

tries, especially for the electricity market design influencing the role of established and new
participants in the energy sector, (2) the technical and economic challenges for new electric-
ity market arrangements and designs, and (3) the conditions regarding a decentralized energy
market for Japan and Germany, so there is a fair playing field for new actors to develop robust

business models.

KEY FINDINGS

(1) While Germany has gained more in-depth
experience of the restructuring of electricity mar-
kets over a longer period of time, triggered by the
liberalization of the EU’s electricity system, both
countries face similar challenges for the electricity
market design of the near future.

(2) These challenges concern a robust economic
basis for the electricity system, which addresses
(1) the coordination of a more decentralized sys-
tem with significant shares of variable wind and
PV generation and significant needs for flexibility
options, (2) the payback of investments in a sys-
tem that is characterized by very low short-term
marginal costs, (3) the need for integration of the
power, heat, and transport sectors, and (4) the
need for an appropriate regulatory framework to
trigger the necessary grid adjustments.

Views on the future role of conventional power
generation, particularly coal and nuclear, diverge.

(3) New business and consumer concepts, such
as prosumers, municipal utilities, and energy co-
operatives, provide opportunities.

JEPIC's member comparies include the 10 EPC os indicated
on the map and two wholesale electric utilities, ). POWER J e 4
and the Japan Atomic Power Company. [ Hokkaido

>/ EPCo ol

|
/Tohoku )
/ PG

Hokuriku % VL=V,
EPCo ) y H . Tokyo /
L AN
TSGR o Sl
_Chugoku 7 Kansai -~ EPG@ |1/
EPCo| T CRCONEY YO

Okinawa '
B '

Figure 4:
Ten electric utilities and their areas in Japan (Source: IZES/JEPIC 2017)
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Figure 5:

Transfer Capacity and
Maximum Electricity
Demand Forecast in
Japan (Source: IZES/
JEPIC 2017)

Figure 6:
Cross-border transmis-
sion lines (as of end
2016) in Germany
(Source: IZES/JEPIC
2017)

Figure 7:

German cross-border
flows with neighbor-
ing countries (Source:
|ZES/JEPIC 2017)
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“ENERGY END-USE EFFICIENCY POTENTIALS AND
POLICIES AND THE DEVELOPMENT OF ENERGY
SERVICE MARKETS”

The objective of the study was to identify (1) cost-effective energy end-use efficiency poten-
tials in buildings, appliances, industry, and transport, and the main barriers preventing them
from becoming reality and (2) the potential for demand response in the different sectors, and
the effects of ICT, Internet of Things, and Big Data on the potentials for energy efficiency and
demand response. (3) The respective policy packages were analyzed to support energy end-
use efficiency and demand response in the buildings, heating/cooling, industry, transport, and
electricity usage sectors in Japan and Germany and good practice experiences. (4) The current
state of providers of Energy Performance Contracting and Energy Supply Contracting and the
market were analyzed, as well as how to push the development of energy service markets and
remove barriers. (5) Finally, the study examined energy efficiency-induced rebound effects, the
Setsuden initiative (realized in Japan after the Fukushima Daiichi NPP accident), the role of en-
ergy sufficiency’, and expected energy savings from behavioral approaches.

KEY FINDINGS

(1) Both countries are already world-leaders in en-

ergy productivity, also due to their existing policies. )] 2030
16000
(2) Both countries have ambitious energy effi- .

. 14000 [l Transportation
ciency targets for the future, based on the large Building
potentials that still exist. Both have to strengthen 12000 Industry —
their packages of energy efficiency policies to 10000
overcome barriers, including those hindering de-  g400
mand response.

6000
(3) While Germany could learn from Japan on en- il B
. . 1 21%
ergy efficiency in the transport sector, Japan could 2000 |—Radd—RAAL—| 995 "%
learn from Germany on energy-efficient buildings. 0 382 6%
Q\Q Q@:’ > & ‘Q%‘,\ \Q&\
v \q}" 6?’@%@ L;§\§*o e,"?;\é&
¥ Y& F& &S
& S FR
[N ¥

ST4

Figure 8:

Energy efficiency
potentials per sector
in Japan, based on a
comparison of policy
scenarios: Potential =
difference between
Reference 2030 and
Aggressive Conserva-
tion 2030 (Source:
ecofys/IAE 2017)

1 Satisfaction with fewer or
other energy-using services/
products that already adequately
meet basic human needs, with
the aim of reducing the absolute
amount of energy demand.
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ST4
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Figure 10:

Technical energy-saving potentials in Germany by sector demonstrate the possibility of cutting energy
demand by half (no similar analysis is available to us for Japan, but we suggest it would be impor-
tant with regard to future development). TR: transport sector, IN: industry sector, TE: tertiary sector, HH:
household sector, FED: final energy demand (Source: Fraunhofer ISI 2017)
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Based on the study program, stakeholder X
dialogues, joint outreach events, and input
" papers, the GJETC has established good com-
m mon ground for further bilateral exchange W@
of knowledge and experience on the energy
transition in both countries. Such a shared and
detailed knowledge basis was not available
before. The relationship of trust between the
German and Japanese sides and the outstand-

ing expertise of the Council Members and

| ,‘If f the secretariats are the basis for the ongoing

/f,‘ search for common solutions to problems, as

a / well as for the exchange of critical analyses on
different evaluations.

|!
i

\\ ' i The ultimate goal of the Council's work was to

| discuss and decide on recommendations for
I' all stakeholders. In Chapter 3, we have divided
the GJETC recommendations into key recom-
mendations for both countries and specific
recommendations derived from more detailed
results of the ST 1-ST 4 studies, which are orga-
nized according to thematic fields.
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2 The "Plan for Global Warm-
ing Countermeasures” of the
Japanese government decided
in May 2016 states: “Based on the
Paris Agreement, under a fair and
effective international framework
applicable to all major Parties,
Japan leads the international
community, so that major emit-
ters undertake emission reduc-
tion in accordance with their
capacities, and aims to reduce
greenhouse gas emissions by
80% by 2050 as its long-term
goal, while pursuing the global
warming countermeasures and
the economic growth at the
same time”"

3 While Germany has adopted
firm targets for both 2030 and
2050, Japan differentiates
between firm targets for 2030
and, to date, more aspirational
goals for 2050. Therefore, we use
both words, i.e. targets/goals,
throughout the text when refer-
ring to targets and goals.

20

3.1 KEY RECOMMENDATIONS

THE COUNCIL WISHES TO HIGHLIGHT THE FOLLOWING KEY RECOMMENDATIONS

ON STRATEGIC ISSUES FOR BOTH COUNTRIES:

(1) JOINT EFFORTS TO DECARBONIZE
THE ENERGY SYSTEMS

Both Germany and Japan are Parties to the UN
Paris Agreement on Climate Change, which
aims to limit global temperature rise in this
century to well below 2 degrees Celsius above
pre-industrial levels. This implies that indus-
trial nations need to take the lead by sub-
stantially reducing GHG emissions by 2050
and continuously pursuing carbon neutrality.
Starting to achieve reduction goals early on,
namely in the coming years, will be of particu-
lar importance. Hence, in the coming decades
and beyond, both Japan and Germany will
have to substantially transform their energy
systems.

Based on their long-standing friendship and
basis as technologically-oriented industrial
nations, Germany and Japan should work to-
gether on the‘man-to-the-moon-challenge’ of
a carbon-neutral energy system. However, the
specifications for mid-century reduction tar-
gets have differed between the two countries
to date. More in-depth exchange on these dif-
ferences is needed.

Like almost every other country in the world,
Germany and Japan ratified the Paris Agreement
on Climate Change in 2016. It requires nations
to take national action to limit climate change.
Both Japan and Germany have agreed to similar
targets: Germany has set a domestic target of
reducing greenhouse emissions by 80% to 95%
below 1990 levels by 2050. Japan is aiming to re-
duce greenhouse gas emissions by 80% subject
to certain conditions?. Since residual emissions
will largely come from industrial and agricultural

sectors, these long-term targets imply that Japan
and Germany will need to extensively decarbon-
ize their energy sectors within the next 30 years.
This is a huge challenge for both countries as they
are industrial nations dependent on reliable and
cheap energy. But it can also be a driver for in-
novation and cooperation as both Germany and
Japan have a long-standing tradition of engineer-
ing excellence that can now be used to establish
sustainable energy systems. Hence, Germany and
Japan should join forces and skills to implement
the challenge of carbon-neutral energy systems
as role models for all industrialized countries. This
should also take into account the other sectors
and emitting sources.

(2) THOROUGH ANALYSIS AND
PERIODICAL REVIEW

Both Germany and Japan should conduct a
thorough analysis of domestic resource avail-
ability (potentials), technological capabilities,
economics including cost-benefit-compari-
sons, and implications for energy security in
defining their long-term targets/goals® and
energy transformation strategies, taking into
account climate science and international en-
ergy markets.

Given that there are many uncertainties with
regard to the above factors, policy mak-
ers should exercise resilience and flexibility
through the periodical review of long-term
pathways reflecting the best available in-
formation and encouraging innovation. Al-
though the choice of energy mix and imple-
mentation strategies may differ by country,
experiences in each country can be mutually
complementary.



The ultimate goals shared by Germany and Japan
are to pursue a sustainable energy system that
satisfies their objectives with regard to security of
supply, economics, and environment, while at the
same time ensuring social acceptance.

The energy transition will be along journey. There-
fore, it needs to be politically, economically and
environmentally sustainable. Potential growth op-
portunities should be fully exploited through ac-
tive learning and innovation.

An important role for policy makers is to formu-
late and indicate ambitious but feasible long-term
targets/goals and pathways to their people and
industries, informed by a thorough cost/benefit
analysis, while also facing various uncertainties in
regard to climate science (e.g. climate sensitivity
and damage, mitigation, and adaptation cost), fu-
ture fossil fuel prices, reduction of RES-E genera-
tion and integration cost, and the domestic/inter-
national economic situation.

In light of the broadly based dynamic innovation
in technology and society led by a new genera-
tion of IT, Al, networking, and Industry 4.0, the en-
tire energy sector should proactively introduce
and apply these technologies and practices in
forms such as Smart Grid, Internet of Things (loT),
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blockchain, housing, and mobility, in order to sup-
port decarbonization and improve security.

Policy makers should also take into account not
distorting security of supply during the transition-
al period and maximizing economic and social
benefits while minimizing detrimental side effects
for society.

Furthermore, such targets/goals and pathways
should be monitored and, when necessary, re-
viewed, reflecting the most recent information on
the above-mentioned uncertain factors. Sticking to
inflexible targets/goals and pathways without due
regard to political/economic feasibility could result
in the disabling of long-term sustainable action.

The Council recognizes the dramatic, ongoing
reduction in costs for renewable energies world-
wide, which could reduce the cost of transform-
ing the energy system. Policy makers need to
ensure that this happens fast enough in order to
achieve the important climate goals in a cost-ef-
fective manner.

The choice of energy and implementation strat-
egy may differ by country because of resource
endowment as well as available and applicable
technologies.
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Although, Germany and Japan have different
strategies, there are numerous areas where they
can learn from each other.

(3) RENEWABLE ENERGIES AND
SYSTEM INTEGRATION

A robust market and regulatory framework
should be established, which allows for the
large-scale expansion of renewable energies
for electricity generation (RES-E) in the con-
text of a nation’s appropriate energy mix, and
reflects the specifics of variable and low-mar-
ginal cost renewables. These specifics will cre-
ate significant barriers for the different types
of RES-E, even if they are highly competitive
in terms of levelized costs of energy (LCOE).
The remuneration mechanisms should be de-
signed in a way that supports (1) cost reduc-
tion in the generation and supply of variable
RES-E, total system and integration costs, and
(2) the roll-out of the non-technical infrastruc-
ture (planning, designing, permitting, financ-
ing) for the different types of RES-E, especially
in the early phases of deployment. Institution-
al, legal, and administrative aspects should be
taken into account.

To ensure security of supply, a balanced build-
up of flexibility options is needed, such as
transmission network expansion to balance
PV and wind feed-in, demand-side manage-
ment and smart distribution grids, energy-ef-
ficient power to heat (e.g. using heat pumps),
cogeneration of electricity, heating and cool-
ing, energy storage, and, in the long run, po-
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tential technologies for the carbon-neutral
production of hydrogen or synthetic fuels.

In Germany, it was crucial to establish priority
access to the grid for RES-E and to include the
specific connection costs in the general grid fee
for rapid RES-E development. A corresponding
upgrade of transmission and distribution grids
has to be secured, so that competitive supply of
RES-E to final customers is ensured. The increasing
sectoral interconnection between the electric-
ity, heating, and transport sectors (e.qg. through
e-mobility, smart grids, tri-generation/district
heating/cooling), triggered by technical, ecologi-
cal, and economic factors, should be promoted
through targeted research and development as
well as through pilot and demonstration projects.

The efficiency of supporting policy for the mar-
ket introduction of RES-E should be considered,
including cost-efficiency and the cost-benefit
balance of the feed-in tariff system as well as the
integration cost, and the fair distribution of incre-
mental costs across demand sectors.

Policy makers need to continuously evaluate and
innovate the support policy as well as the relevant
regulatory framework to reflect the changing real-
ity and transition targets.

(4) ENERGY EFFICIENCY GOVERNANCE

The governance of energy policy, especially
with regard to reaping cost-effective energy
savings, and the energy efficiency policies
themselves should be further developed in



both countries in order to close the implemen-
tation gap in both countries and achieve am-
bitious absolute energy savings targets (the
‘Efficiency First’ principle).

Studies by the IEA and a large number of national
studies in Germany and Japan show, especially
with regard to energy saving policy, that there
are still significant shortcomings with regard to
adequate policy packages and programs for over-
coming the many barriers and actually realizing
the vast economic opportunities and co-benefits
of increasing energy efficiency and saving.

Against this background, the GJETC recommends
that both countries enhance the process and con-
trol responsibilities for the realization of their ener-
gy saving targets/goals through energy efficiency
and energy sufficiency policies. Corresponding
institutional innovations at the national and de-
centralized level should be identified.

For example, if applicable, a country might con-
sider to establish a strong National Energy Ef-
ficiency Agency and Energy Savings Fund that
is integrated into the institutional setting and
policy-making process, with a clear mandate for
such policy and process responsibility to achieve
energy saving targets. Whether and how this
implementing agency might effectively and effi-
ciently provide added value in the highly complex
development, implementation, and evaluation
of energy efficiency and saving policy packages
should be examined.

The GJETC also identified good opportunities for
mutual policy learning between Germany and Ja-
pan with regard to energy efficiency and saving
policy.

The restructuring process for the electric-
ity (and gas) sector should be continued to
achieve structural changes that provide ma-
jor benefits for the energy transition as early
as possible: enabling free customer choices,
opening up the market for more and more
diverse participants, making networks neu-
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tral parts of the system, creating a robust
economic framework for coordination and
investments in a much more diverse system,
triggering more technical innovations, achiev-
ing more transparency for all market and sys-
tem participants.

The market entrance for new competitors on
the one hand and an appropriate market design,
which triggers price signals for the coordination
of the system and enables the necessary invest-
ments, on the other are crucial elements of a suc-
cessful restructuring process. This can be only be
ensured through non-discriminatory network ac-
cess for producers and consumers. Furthermore,
transparent network regulation by an indepen-
dent regulatory authority is necessary, as along
with a high degree of unbundling of network
owners and operators from the other parts of
the value chain in the electricity market in order
to allow the network operators to act as neutral
market facilitators. Smart design of the different
market segments, such as the wholesale market
with a power exchange at the center, different
balancing markets and competitive arrange-
ments for metering and billing, as well as smartly
designed market segments, or other mechanisms
that remunerate sufficient investments in low-car-
bon, variable, and low-marginal cost generation,
require response and storage facilities.
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A high level of transparency in the different mar-
ket elements and regulatory procedures (e.g.
network planning) is a crucial precondition for a
well-functioning restructured market that builds a
robust basis for the transformation towards a low-
or zero-carbon electricity system.

[tisimportant to avoid a situation where there is a
shortage of investment.

The integration of energy and resource effi-
ciency policies should be vigorously pursued
in both countries.

Some existing studies show that by increasing
material efficiency and implementing key mecha-
nisms of a circular economy (e.g., “Three R" Re-
duce, Reuse, Recycle), enormous co-benefits can
be achieved simultaneously through increasing
energy efficiency and energy savings. Thus, the
energy policies of both countries should be more
closely linked to resource (efficiency) policy in
order to systematically exploit synergies and co-
benefits. To a certain extent, the energy transi-

tion is just a component, driver, and test field for
a more comprehensive resource transformation
process (“Ressourcenwende”), which aims to ab-
solutely decouple increasing quality of life from
the consumption of nature.

An ambitious efficiency strategy should be
combined with an energy sufficiency policy to
make energy consumption reduction targets
easier to achieve.

Specific gains in efficiency may partly be coun-
tered through growth, comfort, or rebound ef-
fects, such as an increase in living space per capi-
ta, an increase in the average power of cars and of
transport in general, numbers of electrical devic-
es, or the size of appliances (such as TV screens).

It is expected that a combination of instruments
including mandatory energy efficiency or con-
sumption standards, energy/CO, pricing, and
revenue-neutral combined incentive/disincentive
systems (such as‘feebates’as discussed in the USA
or ‘bonus-malus’ in France) will provide a signifi-
cant cushioning effect in both countries for such
effects, in particular concerning vehicles, build-
ings, and appliances.

The necessary state funding to incentivize in-
vestments, as well as for consultancy, educa-
tion, and training should be ensured for “deep
renovation” of the building stock as well as to
increase the annual renovation rate. In addi-
tion, renovation roadmaps and timetables for
“low to plus energy houses” are necessary, for
non-residential buildings too.

Long-term scenarios show that full decarbon-
ization is not possible without a forced energy-
saving refurbishment of the building stock (resi-
dential and non-residential buildings). However,
this requires considerable government start-up
funding in order to shorten the sometimes long
payback periods for building owners and provide
incentives for an ambitious standard of energetic
renovation (,deep renovation”) of residential and



non-residential buildings. Because of this financ-
ing requirement and the complexity of implemen-
tation, this ,heat/cold transition” of buildings has
not been sufficiently addressed in either country
so far. In order to keep decarbonization on track, a
“Public buildings renovation investment program”
could also generate macroeconomic net benefits
through new business fields and jobs.

National energy policy should promote the
co-existence of centralized and decentralized
energy systems, taking into consideration the
characteristics of each. In the decentralized
energy system, innovative energy transition
efforts in regions/municipalities, citizens’ fi-
nance models (e.g. energy cooperatives), and
civic participation should be encouraged. The
experiences of numerous municipal utilities
(~Stadtwerke”) and the growing decentralized
sector in Germany provide examples of these.

The importance of decentralized actors to the
implementation of the energy transition is in-
creasing with regard to locally based renewable
energies and the promotion of resilience, regional
added value, social services, citizen financing, and
public acceptance. Renewable energy and tech-
nologies/measures to increase energy efficiency
not only generate additional regional profits, in-
come, and tax revenues, but also a general,citizen
value” in a broader sense, which can contribute to
the attractiveness and revitalization of rural areas.
The development and integration of a decentral-
ized energy system into a modernized, centralized
system, e.g. by creating the necessary new tech-
nological basis, with the corresponding regula-
tory framework is crucial for the energy transition
in both countries.

Each country should increase efforts to create
a set of targets/goals, strategies, and imple-
mentation mechanisms in order to enable a
robust policy mix that is effective, efficient,
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predictable, and accountable for the general
public as well as businesses and investors.

The energy transition is a long-term energy and
climate policy project. It needs to reflect the avail-
ability, costs, public acceptance, and infrastruc-
ture requirements of the different options and
needs for action.

With regard to the extensive inertia in the system
(lifetime and substitution cycles of capital, stocks,
lead times for roll-out of infrastructure and inno-
vation) and the need for a timely transformation,
setting up short-, medium-, and long-term tar-
gets/goals is crucial to ensure that the necessary
measures are consistent, to avoid significant lock-
in effects, and to create the basis for international
coordination.

Based on these targets, a set of strategies should
be developed that describe key lines of activity
and create accountability for the public and the
market participants, e.g. (@) paving the way for
clean and more sustainable energy options, (b)
designing the process to reduce dependence on
non-sustainable energy forms, (c) triggering the
necessary infrastructure adjustments with suf-
ficient lead times, (d) making innovation work in
time, (e) explicit/implicit carbon pricing, and (f)
activating as many market participants and stake-
holders as possible).

The strategic combination of implementation
mechanisms (policy mix) can and will be flexible
over time, reflecting not only changing politi-
cal and economic environments but also the se-
quences of phases within the energy transforma-
tion. Building the policy mix on a set of strategies
can also prevent implementation policy blind
spots.

The successful implementation of the energy
transition and climate protection policy re-
quires continuous evaluation of conformity
with the targets/goals, the widest possible in-
volvement of all stakeholders, as well as trans-
parent accountability and proactive commu-
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4 German experts do not
include nuclear energy into
the definition of “sustainable
technologies”.
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nication with citizens. Both countries need to
harness these driving forces for the energy
transition more effectively.

A comprehensive energy transition towards creat-
ing a sustainable energy system in terms of decar-
bonization, environment, energy security, public
acceptance, and economics is arguably the most
ambitious reform project by the world commu-
nity and many countries for the future. This long-
term vision of the future can only be successfully
implemented as a joint project by all stakeholders
and in compliance with the respective national
framework conditions. In terms of time frame as
well as cost and benefit distribution, an energy
transition is a kind of intergenerational contract:
Today's generation finances and manages, with
considerable effort, a transformation process that
reduces and in part completely avoids the risks
and costs of a non-sustainable energy system for
future generations. Thus, long-term, reliable poli-
cy-making is crucial for the success of the energy
transition. This includes making every possible ef-
fort to achieve the stated climate targets/goals for
the years ahead in both countries.

Both Germany and Japan should seek to maxi-
mize their technological contribution to GHG
emissions reduction by supporting and dis-
seminating efficient, sustainable*, and low-
carbon technologies to other countries, offer-
ing these technologies to global supply chains
and developing innovative technologies en-
abling long-term GHG emissions reduction.

These endeavors regarding the energy transition
are motivated by the climate change challenge.
Since climate change is a global problem, it must
be solved on a global scale. While setting ambi-
tious national targets/goals and implementing
domestic strategies, developed countries should
take a broader perspective, allowing their tech-
nologies to contribute to reducing GHG emissions
beyond their borders.

Both having strong technological bases, Germany
and Japan could make an enormous contribution

to the GHG emissions reduction through the dif-
fusion of clean and efficient technologies to de-
veloping countries, backed by financial/technical
support where necessary, the delivery of clean
and efficient goods/services to the global supply
chain and the development of innovative tech-
nologies, thus drastically changing the global mit-
igation pathway. Both countries should consider
how they can maximize these contributions both
individually and jointly.

A continuous working group on joint German-
Japanese scenario modeling should be estab-
lished.

Scenario-based policy-making is crucial for long-
term target setting, process management, and
evaluation of the energy transition, especially in
respect to the uncertainties of future develop-
ments. Thus, well-informed long-term decisions
based on predictive tools depend on excellence,
best practice and accepted methodologies as
well as validated models and data sets. It is in the
interest of both countries to develop long-term
energy scenarios applying a common methodol-
ogy based on comparable energy system analysis,
including macroeconomic analysis of both Ger-
many and Japan. This joint effort is also expected
to provide a better understanding in both coun-
tries as to which strategic, technological, or social
innovations offer the better transformation path-
ways.

The Council found that there are differences in the
modeling results and in how modeling outcomes
are perceived and interpreted in Japan and Ger-
many. Against this background, the Council rec-
ognizes the need for continued dialogue on the
differences in data, methodologies, modeling
concepts, and economic concepts.

A bilateral agreement, budget, and market-
ing concept for a German-Japanese support
program for the exchange of students, joint
master’s and doctoral theses, and in general



for vocational training and school education
are strongly advised. This could be modeled
on the European Union’s Erasmus Programme.
With regard to an ambitious Japanese-Ger-
man exchange program, attractive financial
support for acquiring language skills and for
accommodation abroad would be essential.

The Erasmus Programme is the world's largest
funding program for overseas stays at universities.
Since 2003, it has been extended beyond Europe
through the Erasmus Mundus add-on program,
which funded around 1 million scholarships in its
first 15 years. The total budget of the program is
about 450 million euros a year, provided from the
EU budget. According to a survey, participants
in Erasmus programs are about twice as likely to
enter into life relationships with foreign partners
(27%) than students who do not spend time
abroad at a university (13 %). Furthermore, the un-
employment rate for Erasmus students is 23 per-
cent lower five years after graduation.

The Council recommends intensified and con-
tinuous dialogue, including that of the GJETC,
on technologies, social innovations, and poli-

cies to speed up sustainable energy transfor-
mation in both countries.

Undoubtedly, technological and societal process-
es of decarbonization and risk minimization in
both countries and worldwide could be acceler-
ated in the future on the basis of disruptive tech-
nologies and new comprehensive experience, as
well as the transfer of lessons learned. The current
implementation processes in Germany and Japan
can also be significantly supported through coop-
eration and the exchange of knowledge. For this
purpose, the GJETC has created a format that al-
lows science-based policy advice to be provided
close to politics, but independent of any political
mandate. This continuous format implies a wealth
of synergy effects with long-lasting, successful
German-Japanese dialogues at the level of gov-
ernment and business.

Past experience shows that differentiated insights
and a better understanding of the respective tra-
ditions, problem situations, framework conditions,
and intercultural exchange require time and con-
tinuity. After two years of intensive work, a good
foundation has been created in this regard in or-
der to take the joint work of the GJETC to a new,
advanced level in a second phase.
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3.2 SPECIFIC RECOMMENDATIONS
BASED ON THE STUDY PROGRAM

IN ADDITION TO THE KEY RECOMMENDATIONS IN CHAPTER 3.1, THE COUNCIL
STRONGLY SUPPORTS THE FOLLOWING SPECIFIC RECOMMENDATIONS DERIVED

IN DETAIL FROM THE RESPECTIVE STUDIES.

With the four joint research reports from German-
Japanese consortia, interested stakeholders now
have a wealth of information totaling around
800 pages at hand. For the first time, a thorough
analysis has been performed of four major areas
relevant to the energy transition, with comparable
information for both countries and section con-
taining comparisons and mutual critical review.

Against this background, the following joint con-
clusions and recommendations have been de-
rived for policy and business as well as for civil
society and NGOs. In addition to this, further re-
search needs have been identified (Chapter 4.
The full sets of study-specific recommendations
are included in each of the four study reports,
which are available for download at www.gjetc.
org.

Of the four studies, ST1 and ST2 analyzed over-
arching questions pertaining to the energy tran-
sition, while ST3 and ST4 focused on sectoral
studies. Due to their topics and analysis, the four
studies partially overlap in terms of their recom-
mendations. Therefore, it was decided to present
a thematic synthesis of the recommendations
in the following, which were developed by the
responsible institutes and summarized and ad-
opted by the GJETC.

The first overarching theme of the recommen-
dations is the ambitious energy transition and
climate change mitigation targets of both coun-
tries — can they be met, and how? How can the
economic impacts of meeting the targets be
optimized? The second overarching theme con-

cerns the role of politics vs. other actors, and how
to improve the dialogue between all actors. The
two main sectoral topics are (1) energy (end use)
efficiency and savings and (2) energy supply and
markets. For both of these, the GJETC received
and adopted recommendations on policy, busi-
ness opportunities, and mutual learning.

3.2.1 MEETING ENERGY

TRANSITION TARGETS/
GOALS

The analysis of the selected energy scenarios for
both Japan and Germany showed that consider-
able deviations from current energy system de-
velopments are needed in both countries in order
to reach the countries’ respective 2030 energy
transition targets, especially when looking at the
targets in the longer time frame up to 2050. Man-
aging the process of “deviations” and driving the
energy transition forward according to ambitious
targets is a historically unprecedented and chal-
lenging task for both countries.

THE FOLLOWING POLICIES ARE
RECOMMENDED FOR MANAGING
THESE “DEVIATIONS” FROM BUSINESS
AS USUAL IN GERMANY AND JAPAN:

(1) Implement the energy transition in a well-bal-
anced way, i.e. along pathways that do not distort
any element of the three ‘3Es’ (i.e. the three basic
objectives of energy policy in both countries:



Maintaining and if possible improving energy
security, economy, and the environment). Base
long-term energy pathways (at least until 2050)
on the latest global and country-specific infor-
mation regarding technological and economic
trends (e.g. costs), including renewables, energy
efficiency, and system integration. Japan needs to
establish a long-term energy plan®.

(2) A clear indication of targets and policy road-
maps from the government is an indispensable
element in order to guide industry and the gen-
eral public to make the right long-term decisions.

(3) Ambitious further promotion of energy (end
use) efficiency and savings is needed in every end
use sector.

(4) Foster the increase in lower carbon energies
and reduce the use of fossil fuels. Choose low-
carbon options with respect to the specific cir-
cumstances of each country, including availability,
(technical and social) acceptability, and the spe-
cific economics of various resources.

(5) Adopt a higher price on CO,, considering the
possible side effects and taking into account the
specific national circumstances. Careful consider-
ation is required in order to protect consumers, in
particular low-income households, and not to harm
the industrial basis through non-competitive prices.

(6) Increase knowledge sharing between Germa-
ny and Japan to accelerate the energy transition
in both countries:

Target/goal setting for climate change
mitigation and risk minimization: Germany
needs a plan for the phasing out of coal (lignite),
which is embedded in its decarbonization
concept. Japan needs to establish a long-term
plan to include, for example, guidelines on the
future role of nuclear energy.

Lock-in effects and stranded investments
should be avoided in both countries.

A consistent strategy and policy mixes should
be developed and implemented.
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Development, cost reduction, and system
integration of solar PV and on/offshore wind
need to be advanced.

Energy efficiency policies should be
strengthened to harness the potential.

Automotive technology and climate-friendly
transport systems should be developed and
implemented.

Decarbonization of emission-intensive
industries is needed.

Development of joint databases of market-
ready, emerging, and long-term innovative
technologies will be crucial to inform modeling
and policy-making.

Public dialogue and participation processes
need to build consensus.

Experiences, strategies, and programs should
be exchanged with regard to sectors and/or
regions that will face major challenges during
the transformation process, especially if these
changes are, for whatever reason, disruptive.

(7) Public dissemination, continuing evaluation of
transitional targets/goals, and increased transpar-
ency are needed. The GJETC expects the responsi-
bility and willingness of all stakeholders to do ev-
erything possible to reach the officially declared
targets/goals.

5 Germany already has both
long-term energy transition and
climate change targets for 2050,
and a climate change action plan
for 2050.
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The GJETC believes that the involvement of civil
society and relevant stakeholders is crucial to the
energy transition. Many important opportunities
will be at local level, making changes in personal
and professional behavior necessary. Stakehold-
ers, including the general public, that are well
informed, have a good understanding and are
willing to cooperate in regard to policy are a cru-
cial element of achieving national consensus and
acceptance of energy transition targets/goals. In
such a multi-stakeholder discussion, concerns
about energy security and affordability, safety and
environmental impacts can be voiced, and poten-
tial solutions can be discussed.

(1) Better cooperation between different min-
istries involved in the energy transition in order
to create consensus or achieve compromises on
how to advance the energy transition.

(2) Strengthen stakeholders’ involvement in
policy-making, policy dissemination, investment

decision processes, and financing of low-carbon
technologies, including decentralized options
to revitalize rural areas. Involving and engaging
stakeholders will encourage their autonomous ef-
forts and support for targeted policies.

(3) Provide industry with greater confidence and
concrete prospects regarding their business envi-
ronment in order for them to develop or change
their business model/activity in line with the na-
tional energy transition.

(4) Multiple approaches to improving the public’s
acceptance of policy and energy investment.

Government leadership in both policies and
regulatory issues.

Share the benefits of energy investment with
local communities and people, e.g. through
local ownership models.

Provide learning opportunity for policy and
energy investment.



o Independent and scientific public education.

o Public involvement from the planning stage of
an energy investment project.

(5) Establish an international dialogue between
policy makers and businesses from both countries
to improve the understanding of why and how
the energy transition can work more smoothly for
the benefit of both countries.

(6) Government, ministries or other active
stakeholders: Initiate approaches for the public
through dialogues, particularly on the strategic
energy plans and targets/goals of the country, but
also on more concrete energy transition aspects.
Such dialogues will also make the energy transi-
tion part of public discourse and the mindset of
the people.

(7) Create a diverse and independent research
community and ensure research funding as a
precondition for informed decision-making and
a cornerstone of democratic policy-making by
choosing the right path based on scientific evi-
dence. This creates transparency, generates trust
and awareness among the general public (“social
learning”), and enhances the room to maneuver

for all stakeholders.
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(8) Integrate the energy issue into the education-
al system and vocational training as a basis for so-
cietal transformation and future innovations. The
energy issue should therefore be integrated at dif-
ferent levels and into various fields of education:

o Curricula for various disciplines at university and
in professional education and training as well as
for various school subjects (politics, physics,
etc).

© Encourage practical experience.

o Offer further training for teachers and educators
on energy transition issues and the relevance of
unsustainable consumption.

o Foster personal experiences in kindergarten
through games and other active elements.

o Adapt training courses to new competences
needed on the job market, including technical
knowledge and skills for the implementation of
participatory planning processes.

o Decide on a joint bilateral exchange program for
students and pupils between Japan and Germany
(cf. Chapter 3.1, key recommendation 14).

3.2.3 ENERGY (END USE)

EFFICIENCY AND SAVINGS

Both countries, Germany and Japan, are already
among those with the highest energy productiv-
ity in the world. The fact that energy efficiency
policies have been in place in both countries for
many years has contributed to this. Nevertheless,
both countries still have high unrealized and eco-
nomically promising energy efficiency potentials,
which justify ambitious energy efficiency targets
for the future. Advanced energy efficiency policies
will be an important driver for business opportu-
nities. For example, digitization can provide an op-
portunity for new consulting tools to save energy
in equipment by enabling cost-effective consult-
ing services. Big data and a market for energy sav-
ings could bring further business opportunities.
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Transport: Pursue urban planning efforts that
focus on reducing transport needs and
fostering public and non-motorized transport

options.
(1) Operationalize the principle of “Energy ef- Building: Increase implementation of energy-
ficiency first” (as proposed, for example, by the saving measures particularly in the existing
IEA and the European Union); decide on ambi- buildings stock as well as in new buildings to
tious targets, continuously assess, develop, and reduce final energy consumption.

strengthen energy efficiency policies.

Pursue not only energy efficiency but also
In general, more balanced and comprehensive energy conservation in the sense of energy
policy packages that use regulatory, financial, in- sufficiency.
formational, and all other instrument types can
be expected to be effective in overcoming the Ensure that sector coupling between the
multiple barriers to energy efficiency, as can more power, heat, and transport sectors is pursued in

energy-sufficient lifestyles. an energy-efficient way.

(2) Potential policy improvements can be found Integrate energy efficiency and energy

in the following fields. sufficiency with demand management, sector

coupling between the power, heat, and

Industry: Support harnessing the remaining transport sectors, and other flexibility options.
energy efficiency and waste heat utilization
potential, including with payback times greater Harness the potential of digitization for new
than three years. energy efficiency services, demand

management, and sector coupling.

(3) Create energy efficiency and conservation
policies to drive new business opportunities. Big
Data collected through digitization and a mar-
ket for energy savings can bring further business
opportunities, such as automation, demand re-
sponse, and more effective consultation services,
for example.

Establish a market system to exchange energy

P savings (sometimes called a "NegaWatt-

_'\.-I|I- T T _ Market”). The system can be combined with an

2=|IH L1111 : J i | ' 1 _. energy trad'ing system to ensure th'e flexibility
" j = of such ancillary power supply services.

et [

: 1]_-_"]# - Third-party aggregators and utilities could

. W _ | : Wb recruit customers for demand response

L Sy = e : = | 3 : , o

= = - - - -k = programs in order to relieve the grid during

periods of high energy demand, which would

facilitate the development of demand response

automation.

8 L

T

3 .l__‘_‘..'x.t.‘"’\'."_'-l o,




(4) Germany could, for example, learn from Ja-
pan’s experience of using energy efficiency
benchmarks in the industrial and commercial
sectors, the Japanese Top-Runner approach, and
Japan’s transport system and policies.

(5) Japan could, for example, learn from Germany
in regard to taking a long-term view of the energy
transition, energy efficiency targets and policies and
policies to advance energy efficiency in buildings.

3.2.4 ENERGY SUPPLY AND

ELECTRICITY MARKET
DESIGN

Both countries need to provide a reliable policy
framework and a level playing field for the diver-
sification of energy supply technologies, and for
potential current and new investors to achieve
medium- to long-term energy transition targets.
As a part of this framework, both countries need
to create an electricity (and gas) market design
that translates the energy transition targets and
objectives into new framework for energy mar-
kets, by setting incentives that would advance the
transformation of the energy systems.

While Germany has greater and more extensive
experience in the liberalization of electricity mar-
kets, both countries face similar challenges in
terms of the electricity market design of the near
future. Germany has reached the point where
variable renewable energies are gaining more

and more system relevance. Though Japan is still
in the process of integrating large amounts of
variable renewable energies, it should anticipate
these further stages in the current process of mar-
ket liberalization. When modifying the system, it
could accommodate both — energy transition and
liberalization — at once.

GJETC RECOMMENDS THE FOLLOWING
POLICIES FORTRANSFORMING THE
ELECTRICITY MARKET IN PARTICULAR

(1) Governments should allow for a broad variety
of market participants by ensuring strict neutral-
ity of the network operators through unbundling
and transparent network regulation, as well as by
creating new markets with low barriers to entry,
especially for newcomers (e.g. balancing markets).
Investors in new generation units should bear in-
vestment risks inherent to competitive markets.
Provide as much transparency as possible with re-
gard to market shares, prices, forecasts, and assets
in the electricity sector.

(2) Both countries need to make full use of their
renewable energy source endowments, while
reducing the use of fossil fuel, as this would be
beneficial in terms of reducing the import depen-
dency and carbon intensity of the economy. As a
whole range of low-cost technologies are avail-
able on the global market (incl. wind, PV, and geo-
thermal), both countries should aim at a balanced
distribution of technologies, as this reduces inte-
gration costs. Energy markets should be designed
to provide appropriate long-term indications and
confidence for market players, particularly for
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those involved in capital-intensive investment,
and to guide the change in energy supply struc-
tures according to the targets/goals of the energy
transition.

(3) Sufficient incentives for the various flexibility
options should be created to integrate variable
renewable energies, typically wind and solar PV,
through electricity market design and instru-
ments. This is appropriate, although it is still a
question of at what stage in the transition, at what
time, and of what appropriate technologies are
needed for both countries to increase the system'’s
flexibility capability. No general recommendation
is possible at the moment but there is a need for
further research. These flexibility options include,
for example, reinforcing the power grid, strength-
ening and implementing demand-side manage-
ment, utilizing and developing pumped hydro
storage, research and development, and market
deployment of new storage technologies. How to
create sufficient incentives for the various flexibil-
ity options while minimizing incremental costs is
still an unsolved question for both countries.

(4) Germany can further increase its domestic
North - South transportation grids together with
its European interconnections. Japan needs to in-
crease East-West interconnections as well as the in-
terconnections between the former monopoly ar-
eas. Thus the grid integration options in Japan can
be optimized despite it being an island country.

(5) Encourage new business and consumer con-

cepts, such as prosumers, municipal utilities, and
energy cooperatives, which provide multiple op-

portunities. The electricity market design and in-
struments should facilitate these decentralized
options.

(6) Both countries need to set the framework for
(more) sector coupling, i.e. for the integration for
electricity, heat (and cold), and mobility. As a pre-
requisite, electricity grids need to be enhanced
with new functionalities (smart grids) to enable
coordination between the sectors — technically, in
terms of market incentives as well as in terms of
the corresponding regulatory framework.

(7) Business opportunities are manifold. Offshore
wind power plants (with innovative floating tech-
nology to be build at deep-water sites) and long-
distance, high voltage direct current (HVDC) tech-
nology, which are needed to exploit the full wind
power potentials, are just two examples.

(8) There are mutual learning opportunities be-
tween Germany and Japan in the following fields:

© Examining each other’s concepts for and expe-
rience with policy frameworks and market
design for the energy markets overall, and in
particular for renewable energies and flexibility
options.

o Learning from pilot programs for flexible elec-
tricity structures. Here, Germany could look at
the virtual power plant demonstration projects
that are currently underway in Japan, and vice
versa.



The GIJETC is an experiment on the intensifi-
cation of bi-national scientific dialogues. This
b experiment is based on the conviction that
the exchange of knowledge between different
countries, policies, and cultures requires un-
derstanding “on an equal footing” — especially
in the case of conflicting views among the
partners. Joint solutions to problems can only
be found if the diverging interests, motivations,
and values of the partners are transparent,
clearly articulated and mutually respected. De-
veloping a professional and empathic relation
that renounces any kind of “teaching attitude”
and also critically evaluates its own national
development is a time-consuming learning
process, as we also experienced in the GJETC.
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The following Chapters 4.1. and 4.2. on lessons
learned and “mutual scientific critique” and “self-
criticism”try to contribute to this process. In terms
of format and content, this is undoubtedly an ex-
periment and a novelty for German-Japanese en-
ergy and environmental dialogues.

To this extent, the mutual commentary principle,
as used by the research institutes conducting
the study program, is applied in this chapter to
the discourse within the Council and between
German and Japanese Council members. An at-
tempt is made to compare the respective views
of the German and Japanese Council members
regarding fundamental questions, as pointedly as
possible. This means that the Japanese and Ger-
man sides each summarize their respective criti-
cal views of the energy transition in the partner
country as well as in their own country.

This exercise is not an attempt to present a com-
plete picture of the status and perspectives of
the energy transition in both countries, and it is
not about details. It focuses on the discussion of
key strategic issues that GJETC experts from both
countries perceive as relevant, both for their own
country and for the partner country.

This format deliberately deviates from the princi-
ple of consensus in order to transparently explain
the different positions and assessments of the en-
ergy transition to a broader public in both coun-
tries. At the same time, it should stimulate public
discourses on the targets/goals and means of the
energy transition.

4.1 COMMENTS BY THE
JAPANESE COUNCIL MEMBERS

4.1.1 THE STATUS AND PERSPEC-

TIVES OF THE ENERGY
TRANSITION IN JAPAN

The Energy Mix 2030, which was determined in
light of 3E (energy security, environment, and
economic efficiency) in 2015, has three pillars,
namely, a 22 % to 24 % share of renewables elec-
tricity, a 20% to 22 % share of nuclear power, and
the substantial improvement of energy efficiency.

The Japanese Council members are of the opinion
that this energy mix is a well-crafted one, simul-

taneously aiming at 1) restoring the energy self-
sufficiency to the pre-earthquake level, 2) staving
off the further increase in electricity cost from the
level in 2013 and 3) realizing the GHG emissions
reduction target, which is comparable with other
developed countries, such as the EU and the US.
It is obvious that restarting nuclear is to play the
central role for achieving the above three require-
ments, given that the increase of the FIT surcharge
from 2013 to 2030 is to be absolved by the reduc-
tion of fossil fuel import bills as a result of a nuclear
restart.

In defining the above energy mix, there was an
argument that Japan should follow the German
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example, phasing out nuclear on the ground that
another nuclear accident could put Japan's ener-
gy supply and economy at risk. However, such ar-
gument neglects the fact that nuclear safety stan-
dards have been substantially strengthened with
the establishment of an independent regulatory
authority of Japan, to minimize the risk of a future
nuclear accident to the tolerable level, and, if any
accident happens, to contain its miasma. Judging
from various scenario analyses®, the phase-out of
nuclear and its replacement with solely renew-
able energy and energy efficiency was regarded
extremely costly and not economically viable. The
Japanese Council members also endorse such
view.

Advocates of renewable energy, of which views
are cited in the German Council members' state-
ment on the energy situation in Japan in 4.2.2, of-
ten argue that renewable energy is getting more
and more competitive vis-a-vis conventional
power sources, emphasizing that Japan should
give a far higher share to renewable energy in
its energy mix. However, we are rather skeptical
about this argument, which sounds fashionable,
but unfortunately groundless. We are fully aware,
that there are scenarios, as exemplified in 4.2.2,
which present rather optimistic cost estimates of
the energy transition. However, we do not regard
them as theoretically and empirically robust ones,
that could withstand the critical review of experts
and therefore, while acknowledging the need of
a continuous look at the future trends, we do not
regard them as an appropriate basis for actual
policy making.

IEEa Emsgg

Generation costs of various renewable energy
sources reflect country and local specific con-
Even though PV cost has become far
cheaper than conventional power in some other

ditions.

countries, it is not automatically relevant to Japan,
which is a typical example of an island economy
without interconnectivities with neighboring
economies. If renewable energy has become that
competitive, it is not rational to continue such
huge indirect subsidies under FIT. In fact, the cost
of renewable energy in Japan is still 1.5-2 times
higher than in most European countries. Most re-
centauctioning of PV did not dramatically change
this situation.

It is not appropriate to solely focus on panel costs
or wind turbine costs. To evaluate total power
generation costs, we need to take into account
relatively high construction costs due to custom-
ers' requests for better-quality service, including
procedures against earthquakes and typhoons,
land costs as well as growing system integration
costs in accordance with the growing share of
intermittent renewable energy sources without
interconnectivities. The government is currently
considering “connect and manage’, ensuring a
grid management that is as efficient as possible in
integrating renewable energy sources. However,
its impact on cost reductions remains to be seen.

Of course, the Japanese Council members hope
that renewable energy will gradually become
more competitive, while taking into account the
unique high costs in construction, land use and
system integration. If such a situation emerges
without counting on subsidy, the raison d'étre of
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nuclear could be reduced significantly. However,
cost data shows that renewable energy in Japan
has not yet come to that stage and cannot substi-
tute the role of nuclear, at least, in the near future.
Furthermore, we are rather surprised to hear that
GHG emissions have stayed almost flat in spite of
the substantial increase in renewable energy, pos-
sibly due to the steady decline in nuclear energy
in recent years in Germany. That is why the Japa-
nese Council members consider that Japan needs
both nuclear AND renewables. From our perspec-
tive, nuclear and renewables are both essential
tools for achieving multiple energy and climate
policy objectives. Promoting renewable energy
and making the best efforts for their cost reduc-
tion, while retaining nuclear in our energy mix,
is not mutually exclusive. We do not regard the
promotion or the phase-out of particular types
of energy as an objective itself and do not con-
sider the abandonment of nuclear energy as an
‘economic chance”. On the contrary, the agenda
setting that is often advocated by some groups,
stating "nuclear OR Renewable” or “nuclear VS re-
newable’, is not only irrelevant, but rather harmful
for the Japanese energy sector and economy.

Achieving the above energy mix is a challenge.
Among them, the Japanese Council members
consider that renewables are highly likely to

achieve their expected share. By contrast, restor-
ing the share of nuclear power to its goal does
not appear to be easy due to political, judicial and
economic uncertainties, but could still be pos-
sible with better communication among people.
Improving energy efficiency as expected is also
quite challenging, but not impossible.

It is fair to ask what would happen, if the nuclear
share of 20-22% cannot be achieved. While we
do not believe that it is necessary to revise the en-
ergy mix at this point in time, the progress needs
to be regularly monitored and, if necessary, the
energy mix may need to be revised at some stage,
taking into account factors such as the progress
of a nuclear restart, the present situation and fu-
ture prospects of fossil fuel and renewable energy
costs (both total generation cost and integration
cost) as well as the overall domestic/international
economic situation. If such revisions are deemed
necessary, the Japanese Council members do not
regard the 26% as a fixed target that has to be
achieved under whatever the underlying energy
situation would be. The 26 % target was devised
in a bottom-up manner, based on an energy mix
satisfying the above three requirements. Likewise,
a new energy mix should be devised taking into
account various factors at that time and a new
GHG target should be set accordingly.




If the renewable energy costs have dramatically
declined by that time, we may be able to maintain
the 26% or aim at a higher target, even though
the nuclear restart is lagging behind. On the other
hand, if the higher targets for renewable and en-
ergy efficiency for compensating the slow prog-
ress of the nuclear restart in achieving 26 % would
result in higher electricity costs, such course of ac-
tion would require extreme caution not ruling out
downward revision of the 26% target, given the
already higher electricity cost faced by Japanese
industries. The patience of households should
be carefully considered as well. According to an
opinion survey, over 90% of respondents’ willing-
ness to pay is within 500 yen per month. The cur-
rent FIT surcharge, even though we have not yet
achieved the 2030 target, has already exceeded
670 yen per month in 2016.

The Japanese Council members certainly ac-
knowledge the big business opportunities of re-
newable and energy efficiency technologies on
the global market going towards decarboniza-
tion. Since many Japanese companies are operat-
ing globally, they will be highly astute in capturing
them. However, from our perspective, such pur-
suit does not need to be underpinned by an un-
duly ambitious target setting on renewable and
energy efficiency, not taking into account its eco-
nomic feasibility or the abandonment of nuclear
power as an objective in itself. Such dogmatic ap-
proach could rather harm the Japanese industry
and economy.

The energy costs are one of the important fac-
tors affecting international competitiveness and
Japanese industries that are already facing higher
electricity costs. German experts point out “while
the electricity price for the Japanese industry is
higher than for the German industry, the energy
consumption added per value was higher in Ja-
pan”. However, the higher industrial energy in-
tensity in Japan reflects the higher share of the
energy intensive industry. After adjusted taking
into account the industrial structure, the Japanese
industrial energy intensity is at the same level as
the German one’. More fundamentally, Japan
faces harsh competition in the APEC region (e.g.
US, China, Korea), accounting for 71% of Japan’s
import and 77% of Japan's export. Competitors

ETZ: REPORT 2018 — MUTUAL COMMENTS

in this region are enjoying far lower electricity

prices. If higher energy costs harm the macroeco-
nomic performance, it would discourage private
enterprises to spend on innovative and high-risk
technologies. Overall, Japanese Council members
consider that an argument advocating ambitious
target setting as a driver for boosting new tech-
nologies, industries and jobs is overly simplistic.
Since the introduction of the FIT in Japan, the
bulk of installed PV cells have been imported from
China. Chinese PV industries did not flourish due
to domestic target settings, but because of lucra-
tive subsidized oversea markets, like in Germany
and Japan.

While Japan is aiming at reducing GHG emissions
by 80% by 2050 as a long-term goal, it is in many
ways different in nature from the 2030 target.

The figure “80%" originates from developed coun-
tries’ proposal in the UN climate negotiation in
2009 to reduce global GHG emissions by 50 % until
2050, whereby developed countries take a lead by
reducing their emissions by 80%. In other words,
the 50% reduction of global GHG emissions until
2050 and the 809% reduction in developed coun-
tries formed a package. However, developing
countries have never accepted this proposal. While
developed countries proposed a 40-70% reduc-
tion of global GHG emissions by 2050, together
with the temperature target of 1.5-2.0 degrees
at the time of COP21, it did not fly. As long as the

7 http//www.iea.org/publica-
tions/freepublications/publica-
tion/Energy_Efficiency_2017.pdf
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global GHG emissions reduction goal is not agreed
upon, the above package deal should be regarded
invalid. In this regard, Japanese Council members
tend to see the 80% goal with certain caveat.

Furthermore, while the proposed global GHG
emissions reduction goal of 50% or 40-70% de-
rives from a specific level of climate sensitivity (3.0
degrees), there are ranges of views about climate
sensitivity from 1.5 to 4.5 degrees without any
consensus. With a difference of only 0.5 degrees,
the shape of global GHG emissions for achieving
the 2.0 degrees target largely changes®, which
makes the rationale of “50% globally and 80 9% for
developed countries” further questionable.

It should also be highlighted that the 80 % reduc-
tion goal is not unconditional, but premised to
three preconditions written in the “Global Warm-
ing Prevention Plan” as highlighted below, which
are actually not fulfilled with the US intending to
withdrawal from the Paris Agreement;

“Based on the Paris Agreement, under a fair and

effective international framework applicable

to all major Parties, Japan leads international
community so that major emitters undertake

emission reduction in accordance with their
capacities, and, aims to reduce greenhouse gas

emissions by 80% by 2050 as its long-term goal,

while pursuing the global warming counter-

measures _and the economic growth at the
same time. Such a deep cutin emissions is diffi-

cult to achieve through the extension of existing
measures so far. Therefore, Japan pursues solution
through innovation such as development and
deployment of innovative technologies which en-
ables drastic emission reductions, and, while pro-
moting domestic investment, enhancing the inter-
national competitiveness, and asking citizens for
their opinion, aims to achieve a deep cut in emis-
sions through long-term, strategic actions, and
contributes to global GHG emission reductions”

As underlined above, the 80% reduction goal
cannot be achieved by the extension of exist-
ing measures and technologies and should be
differentiated from the formulated 2030 target,
accumulating robust policies and technologies.
Therefore, it should be regarded as direction or vi-
sion, rather than a hard target. In addition, climate
change is characterized with multiple uncertain-
ties (e.g. climate science, future industry, technol-
ogy, society and the international situation). That
is why Japanese Council members do not consid-
er it appropriate to apply inflexible back-casting
approaches, starting from the 80 % goal.



More fundamentally, given that climate change
is a global problem, an approach just focusing
on the production level of GHG emissions reduc-
tion in each country is not necessarily relevant. If
country A unilaterally raises energy costs for the
sake of deep decarbonization, its energy intensive
industries will be put in a disadvantageous posi-
tion vis-a-vis their competitors of country B, not
implementing similar actions. If the industries of
country A have a higher efficiency performance
than those in country B, but lose their share in the
international market, this could simply cause car-
bon leakage and would be counterproductive to
global mitigation.

Therefore, as suggested in the long-term Climate
Change Policy Platform?, the Japanese Council
members consider that Japan should rather seek
“three arrows” game changers as countermea-
sures against global warming: (1) international
contribution through dissemination of Japan's
efficient and environmentally friendly technolo-
gies to developing countries, (2) global value
chain-based reductions by industries and compa-
nies through technologies such as Green IT and
high-performance steel with a view to reducing
GHG emissions at utilization stage, and (3) devel-
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achievement of Japanese economic growth and
global mitigation.

For long-term GHG emissions reductions, within
and beyond border, Japanese Council members
put more emphasis on ensuring as broad options
as possible and on a conducive environment for
innovation, rather than target setting based on
a linear back-casting approach. From our per-
spective, only economically feasible and afford-
able mitigation options make ambitious targets
achievable, not vice versa.

Taking into account the above, the following sum-
marizes the perspectives of the Japanese Council
members, regarding the “Energy Mix 2030 and
the 2050 pathway.

© To accelerate the reduction of energy con-
sumption, transportation and residential
sectors are required to play a key role. In the
industry sector, the costs to reduce energy use
tend to be higher than in other countries, as
Japan’s higher energy productivities have been
realized under long-lasting higher energy
prices. As a result, energy consumption in the
industry sector is even estimated to increase, as
long as productions do not move to foreign
countries (this may result in an increase in
global net GHG emissions).

o With a view to avoiding further undue burden-
ing of the FIT surcharge, policies are needed to
drive down the generation cost of RES-E, which
is still 1.5-2 times higher than in the European
market. The priority is to develop an exit strate-
gy from FIT, as well as revising it as a more
market-oriented scheme.

® The growing system integration cost should
also be included in the assessment of the cost-
effectiveness of RES-E support policies. This is
crucial in order to keep the electricity cost with-
in reasonable limits.

© The nuclear restart is the centerpiece of the
Energy Mix 2030. The government should take a
more proactive approach to explaining the

opment of innovative technologies. This “beyond 9 http//www.metigojp/eng-

crucial role of nuclear energy in light of the
B . lish/press/2017/pdf/0414_001a.
the border”approach would enable simultaneous

aforementioned 3Es. pdf.
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o With a view to providing a sound sense of
direction and predictability to private inves-
tors, the government should formulate long-
term energy policy scenarios up to 2050, while
maintaining sufficient flexibilities and resilience
in responding to scientific, economic, and tech-
nological uncertainties as well as the interna-
tional situation.

e In doing so, the government should take a
holistic approach not only seeking domestic
mitigation potentials, but also maximizing
Japanese technologies’ contribution beyond
the border.

© The government should redouble its efforts in
the area of long-term R&D, particularly with
regard to developing zero-carbon and negative
carbon energy technologies (e.g. next genera-
tion nuclear, nuclear fusion, space photovoltaic,
hydrogen production and usage, CCUS), as well
as providing an enabling environment to incen-
tivize the private sector to tackle long-term
innovation.

e If the government is seriously aiming at a 80%
reduction to 2050, it should consider the
replacement of the existing nuclear reactors
by new, more advanced ones as an arrow in the
quiver.

o Whether we stick with the nuclear option or
not, finding a solution to the issue of the final
disposal of spent fuel and radioactive waste is
crucial.

4.1.2 THE STATUS AND PERSPEC-

TIVES OF THE ENERGY
TRANSITION IN GERMANY

Since the Fukushima nuclear accident, the Ener-
giewende has been widely publicized by some
people in Japan. They advocate that Japan should
follow the German example by phasing out of nu-
clear, promoting RES-E, and improving energy ef-
ficiency to the greatest extent possible. Japanese

Council members regard the Energiewende as a
laudable initiative based on a sovereign decision by
the German people. Nevertheless, they do not find
the above argument appropriate, under the belief
that policies should be designed based on suf-
ficient evidence and perspectives on technologi-
cal, economic, and social feasibilities for achieving
its targets considering the differences in resources
and circumstances. There are stark differences be-
tween Germany and Japan, at least in terms of 1)
geographical conditions, 2) natural conditions,
3) the role of municipalities, 4) economic circum-
stances, and 5) the difference in approach.

First and foremost, the transmission connectivity
of Germany with at least nine adjacent countries
is in stark contrast to the insularity of Japan, which
has no interconnection. Exploiting the existing
balancing capability is normally the cheapest op-
tion for absorbing the variability of renewables. It
is true that Germany is a net exporter to neigh-
boring countries, but looking in depth, Germany
has been exporting surplus wind power in the
North to the grids of its neighboring countries,
while importing power in the South. If its Eastern
neighbors had employed the same policies as
Germany, promoting intermittent RES-E in their
own countries, the above arrangement would
not have been possible. This intrinsic advantage
enjoyed by Germany should not be downplayed.
By contrast, Japan's insular geographical setting
does not allow such cherry picking. Even if Ger-
many seldom exercises this option as claimed,
tightrope walking with a safety net is totally differ-
ent from tightrope walking without one. This is the
reason why Japan takes a more vigilant approach,
keeping all energy options open and maintaining
enough margins for any unexpected event.

While Germany will also need to take grid stability
options into account at home, in accordance with
increased penetration of intermittent RES-E in its
neighbors, Japan has been obliged to address grid
stabilization without international exchange from
the outset. Unlike interconnection among largely
homogenous EU member states sharing common
political values, the relationships between Japan
and its neighboring countries are more complex.
Japanese Council members do not envisage grid
connection in any meaningful extent in the North



East Asian region, at least for the time being, due to
economic and geopolitical reasons.

The second difference is the natural conditions,
which RES-E need to enjoy. A limited share of flat
areas of land is one example. Japan is a mountain-
ous country and the share of inhabitable lands is
34%, while that of Germany is 70%. On the other
hand, Japan’s population is 1.5 times higher than
that of Germany. This would make it more chal-
lenging to find suitable lands for mega solar or
wind mills to enable competitive costs in Japan.
In order to generate the same amount of power
[kwWh] from 1GW of nuclear, a 90-times larger
space is necessary for mega solar and 360-times
larger for wind power. Although Japan has wind
potential, it tends to be concentrated in remote
areas, which would require long and costly trans-
mission line connections. Due to deep water, off-
shore wind in Japan would require costlier floating
technologies. In addition, Japan's typhoon-prone
meteorological circumstances and earthquake-
prone geological circumstances make the con-
struction cost of wind power and mega solar
costlier in light of construction safety standards.

Thirdly, the role of municipalities is markedly dif-
ferent. In Germany, which is a federal republic,
electricity companies owned by municipalities
have survived as Stadtwerke, together with a
sense of local's ownership. While market power
has shifted from Stadtwerke to big utilities e.q.
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E.on and RWE, in the course of the electricity mar-
ket reform, the tradition of municipal utilities has
provided a good basis for positive acceptance
of decentralized RES-E electricity generation as
a mean of partly winning back local sovereignty

from the central.

In Japan, which is a classic case of centralist gov-
ernment, municipalities have not played such
roles, due to the different governmental system
and the historical development of utility indus-
tries. Given the increased role of distributed RES-E
plants and their inherent local nature, Japan could
learn some lessons from the German experience
of Stadtwerke. Having said that, the Japanese
Council members would register that some cave-
ats on “fallacy of composition”in that bottom-up,
municipality-led RES-E introduction may not re-
sult in an optimum energy mix in aggregate. This
is particularly true for Japan, since its grid system
is thin, long, and isolated, not allowing import/ex-
port options with neighboring countries, which is
completely different from the European system.

The fourth is the difference in economic circum-
stances. While German Council members seem
to have an optimistic view about the economic
implications of the energy transition, Japanese
Council members tend to be more cautious.
While the power generation cost of RES-E is rap-
idly declining and becoming increasingly com-
petitive vis-a-vis conventional thermal power on
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the world market, this is only one side of the story.
Policy makers must also consider how to contain
the growing system integration costs in accor-
dance with a higher share of RES-E. It could also
be argued that investment in energy efficiency
and RES-E is by definition positive for the macro
economy in model simulations without consid-
ering the crowding-out effect. While this is true
in the short term, if it results in higher energy
prices, it could have an adverse impact on indus-
trial competitiveness, disposable income, and em-
ployment in the mid- to long-term. Some Japa-
nese Council members consider such a difference
in regard to economic consequences to partly
stem from the Euro currency, which gives German
industries an advantage. The IMF assessed the real
effective exchange rate for Germany as being un-
dervalued by 10-20% in 2015. In the same year,
the share of net export in GDP reached 7.6% in
Germany, which is two times greater than Japan's
unsustainable peak recorded in 1986. In addi-
tion, the difference in trading partners between
Germany (EU region accounts for 70% of import/
export) and Japan (APEC region accounts for 70%
of import/export) should be taken into account in
designing an appropriate policy. Such differences
could partly explain why Japanese industries are
more sensitive to the impact of the energy transi-
tion on their international competitiveness than
those in Germany.

Last but not least, the Japanese Council mem-
bers have found the difference in approach to the
energy transition process/scenario particularly
interesting. Germany's ambitious targets stem
from a back-casting approach from an 80% re-
duction target in 2050. By contrast, Japan regards
the long-term goal (2050) as a direction or vision,
which is different in nature from the mid-term tar-
get (2030) underpinned by the energy mix devel-
oped based on a bottom-up approach. Japanese
Council members consider that the 80% reduc-
tion goal by 2050 cannot be achieved by a simple
extension of existing policies and technologies,
and that the possibility of realization depends
entirely on future innovations. In addition, due
to the many uncertainties relating to climate sci-
ence, the future industrial, technological, and so-
cial situation, and the international situation, they
think it inappropriate to apply a back-casting ap-
proach with an inflexible process management. In
fact, this back-casting approach is too luxurious
for Japan to take. Unlike Germany, Japan cannot
import zero-carbon electricity from neighboring
countries, even if it cannot achieve its target.

Another notable difference is that Japan tends
to put a particular emphasis on mitigating CO,
emissions through technology transfer and on in-
novation, having an impact beyond the national
border. Germany seems to primarily focus on do-
mestic production-based CO, emissions. While it



is not a question of which is better or worse, these
differences in addressing long-term mitigation
should be duly recognized when comparing Ger-
man and Japanese targets.

Japanese Council members have some reserva-
tion as to whether the Energiewende will be as
successful as it is often claimed. Germany has un-
doubtedly marked a great success in expanding
the share of RES-E, together with cost reductions.
On the other hand, the expansion of the domestic
grid for sending wind power from the northern
region to the southern industrial center is lagging
behind due to local opposition. Germany has not
succeeded in reducing CO, emissions as expect-
ed despite massive the expansion of RES-E since
2000. This is due to the nuclear phase-out and the
slow reduction of coal/lignite power generation,
coupled with the low level of the EU-ETS price.
Phasing out of coal-fired plants is a politically con-
tentious issue, which is one of the reasons for the
abortive coalition talks between the CDU/CSU,
the FDP and the Green party. Reportedly, Ger-
many has given up its 2020 target for GHG emis-
sions reductions. The Japanese Council members
sense that Germany has given greater priority to
the nuclear phase-out than the reduction of CO,
emissions.

Japanese Council members are not fully con-
vinced by the cost-effectiveness of the Ener-
giewende. Soaring FIT surcharges have made the
German household electricity price among the
highest in the world. While energy intensive in-
dustries exposed to international competition are
exempted from FIT surcharges, an additional bur-
den is placed on SMEs and households. The Ger-
man Chamber of Commerce (DIHK) has pointedly
criticized the heavy burden of the FIT surcharges.
Dusseldorf Institute of Competitive Economics
(DICE)'® estimates that the total cost of the Ener-
giewende could reach € 520 billion by 2025, of
which € 408 billion comes from EEG related sub-
sidies, and that the cumulated (2010-2025) ad-
ditional cost burden for an average family of four
people could surpass € 25,000, which is almost
par with average saving. The German Federal
Court of Auditors also criticizes the government
for failing to provide of a clear overview of the
costs of the Energiewende in its report in January
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2017. While Japan should have carefully leant les-
sons from European experiences, including those
in Germany, Spain and UKin designing its own FIT
system, it introduced a far more generous system,
which is causing a soaring FIT surcharge burden.
While German household consumers are more re-
ceptive to the power rate increase, Japanese con-
sumers are less willing to shoulder the burden for
industries. That is why industries need to assume
a heavier share of the burden of the energy transi-
tion than their German counterparts.

All'in all, Japanese Council members find the ex-
change of views, experience, and expertise be-
tween Germany and Japan immensely valuable.
However, this does not mean that the German
experience and approach should be replicated in
Japan, or vice versa. Since their respective energy
and climate policies should reflect their specific
national circumstances, their cooperation should
be focused on areas of common interests.

About three hundred years ago, Berkley asked
"Whether the imitating those neighbors in our
fashions, to whom we bear no likeness in our cir-

cumstances, be not one cause of distress to this
nation?” (George Berkley, The Querist, 1735).

10 DICE Consult GmbH (2016):
Kosten der Energiewende.
Untersuchung der Energie-
wendekosten im Bereich der
Stromerzeugung in den Jahren
2000 bis 2025 in Deutschland.
Available at: http:/www.insm.
de/insm/Themen/Soziale-
Marktwirtschaft/Gesamtkosten-
Energiewende.html.
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11 Chapter 4.2 was partly
written and expanded after
the statement of the Japanese
experts in Chapter 4.1 was
delivered. This timeline explains
the larger scope. Due to the
tight timeframe for completing
the report, it was unfortunately
not possible for the Japanese
experts to review Chapter 4.1
again. However, it is planned to
continue this dialogical format in
the second phase of the GJETC.

12 Boston Consulting Group
and Prognos (2018): Klimapfade
fir Deutschland; available at
http://image-src.bcg.com/
Images/Klimapfade-fuer-
Deutschland_tcm108-181947.
pdf (English: https://www.bcg.
com/de-de/publications/2018/
climate-paths-for-germany-
english.aspx).
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4.2 COMMENTS BY THE
GERMAN COUNCIL MEMBERS"'

THE MUTUAL COMMENTS IN THIS CHAPTER HIGHLIGHT THE TOPICS ON WHICH THERE ARE
COMMON BUT ALSO DIFFERENT VIEWS BETWEEN THE JAPANESE AND GERMAN COUNCIL
MEMBERS: IMPROVING ENERGY EFFICIENCY, INCREASING THE SHARE OF RENEWABLE ENER-
GIES, RESTRUCTURING, AND FULLY OPENING ENERGY MARKETS, AS WELL AS PROMOT-

ING BENEFICIAL LOCAL RENEWABLE ENERGY SUPPLY AND CITIZEN PARTICIPATION ARE
ELEMENTS OF A SUSTAINABLE ENERGY TRANSITION THAT BOTH GERMAN AND JAPANESE
COUNCIL MEMBERS SUPPORT (CF. ALSO CHAPTER 3).

However, the long-term visions of feasible energy
systems would still appear to differ substantially:
All German Council members conclude from in-
creasing scientific evidence that a full or nearly full
decarbonization (i.e, 80 to 100%) of the energy
system will be feasible based on energy efficiency
and renewable energy supply, including the inte-
gration of the power, heat, and transport sectors,
with all kinds of storage and flexibility options
and with possible long-term technologies for the
carbon-neutral production of H2 and/or synfuels,
or CCS/CCU for some industrial processes. As con-
firmed by the recent study by BCG'? for the Ger-
man Federation of Industries (BDI), at least 80%
of carbon reduction up to 2050 is, under feasible
conditions, likely to be cheaper from a macroeco-
nomic perspective and to enable "better growth”
than conventional energy systems. Avoiding high
external costs and generating numerous co-
benefits of decarbonization and risk minimization
must also be added. This will require substantial
investment but it will also spur innovation and
technology leadership.

In contrast to this, the Japanese Council members
are apparently not convinced that decarboniza-
tion by 80% or more is feasible or affordable in
Japan without nuclear energy, and that in the
long run nuclear fusion or space photovoltaics
may even be needed. Particularly for the situation
in Japan, the current and expected higher costs
of variable renewable energies and their system

integration, Japan’s island nature, and the need to
protect industry and consumers from increasing
energy prices are mentioned as major challenges
in that respect. They see Japan as locked in an
‘Energy quadlemma; as presented in the GJETC
input paper by Jun Arima: Decarbonization and
security of supply (low energy imports) could ei-
ther be achieved at high costs and energy prices
(renewables) or high risk (nuclear); so there seems
to be no currently feasible solution for achieving
all’3E+S'goals simultaneously.

In this chapter, the German members present col-
lected evidence that both countries have a real
chance of achieving the 3E+S' goals together, i.e.
decarbonization and security of supply in an af-
fordable new energy system, without the need for
nuclear energy.

4.2.1 THE STATUS AND PERSPEC

TIVES OF THE ENERGY
TRANSITION IN GERMANY

BROAD CONSENSUS ON TARGETS, MUL-
TIPLE BENEFITS, AND IMPLEMENTATION
OPTIONS

The German targets and strategies are not simply
based on a “back-casting approach with inflex-



ible process management”. Numerous and very
detailed studies of the technologies, potentials,
costs and benefits, and the policies necessary to
achieve the energy transition and the overarching
climate protection target of reducing GHG emis-
sions by 80 to 95% by 2050 have created a con-
sensus among the majority of scientists, policy
makers, and the public that:

(1) this climate change target can be met through a
transformed energy and transport system based on
energy efficiency and renewable energies without
nuclear energy, possibly with some CCUS for indus-
trial processes (cf. Table 1 on ST 1 above), and that

(2) the total system costs will probably become
lower than those of the reference scenario before
2050 (possibly before 2040). In the case of 80%
decarbonization, under certain conditions this is
also a finding of the Boston Consulting Group and
Prognos (2018) study for the BDI, based on a bot-
tom-up process involving 200 experts and 70 com-

panies. Insofar, it is much more comprehensive
and robust in its results than the DICE study cited
in Chapter 4.1, which only estimates total ‘costs’ of
the Energiewende, which are in fact investments
that yield many benefits, and omits these direct
benefits as well as all other macroeconomic and
environmental benefits. As a shortcoming, both
studies fail to include avoided external costs of cli-
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mate change and possible nuclear accidents. The
multiple co-benefits of climate change mitigation
strategies are not included either (cf. https://com-
bi-project.eu/).

Therefore, in Germany, the combination of energy
efficiency and renewable energies is expected to
enable and, at the same time, meet all 3E+S
basic energy and climate policy objectives
- energy security (as they are predominantly
domestic sources), economic efficiency, and en-
vironmental protection — while avoiding the risks
of nuclear energy. Although it is not clear in ev-
ery detail today how, for example, the electricity
system stability will be maintained a few decades
from now with close to 100 9% variable renewable
energies, the current analysis shows that in prin-
ciple there are ample opportunities. Recent expe-
riences in the northern part of Germany, which
currently has the highest share of variable power,
have improved confidence that system stability
can be achieved with a much higher share of vari-

able renewables than today. The question for fur-
ther RD&D in Germany is, therefore, not whether
system stability is feasible but mainly what is the
most cost-effective technology mix for genera-
tion and grid integration, storage, and flexibility
in order to maintain system stability in the future,
and what policy framework is needed to support
the emergence of this mix.
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This broad expert consensus on strategic targets,

their multiple benefits, and feasible implemen-
tation options has allowed the government to
adopt ambitious targets for GHG emissions, en-
ergy efficiency, and renewable energies for 2020,
2050, and the interim period.

ACHIEVEMENTS OF THE CURRENT ENERGY
TRANSITION AND CRITICAL REMARKS

Regarding achievements to date, due to the Ger-
man feed-in law, the EEG, the rapid market de-
ployment of PV and wind has contributed to a tre-
mendous global learning effect, cost degression,
and an unexpectedly rapid increase in the share
of green electricity. The stepwise and strategic
nuclear phase-out is on its way; the new German
government’s target to achieve a 65% share for
RES-E by 2030 is a good step in the right direction.
To this extent, the German “electricity transition”
is perceived by most experts as a success and is
also supported by a stable majority of the German
population.

But despite these strong efforts, the level and suc-
cess of the energy transition varies by sector. Even
stronger, reliable policies and new governance
structures are needed to harness the potentials
and steer the transition processes. The German
Council members are convinced that the energy
transition can still achieve its targets for 2030 and
2050 but it urgently needs to meet the following
challenges:

© The exigent need for a proactive, medium-term,
and socially accepted coal exit strategy, overcom-
ing the delays and meeting the needs for proac-
tive and strategic actions concerning an environ-
mentally and socially benign phase-out of coal.

o Widening the scope from the one-sided focus
on the electricity system transition.

® The need for decisive action in transforming the
transport sector towards decarbonized sustain-
able mobility.

o Overcoming the implementation deficits regar-
ding the cost-effective energy saving targets in
all sectors, and raising the level of ambition as
well as strengthening the governance structure
in implementing the principle of “Energy
Efficiency First"e.g. regarding deep renovation
of buildings or cross-cutting technologies in
SMEs and industry.

® Better communication, coordination, and man-
agement in the implementation of the energy
transition.

© The re-acceleration of the expansion of RES-E
generation following recent delays.

o Triggering the necessary infrastructure adjust-
ments with sufficient lead times e.g. electricity
networks as well as heat and gas networks, and
infrastructure for flexibility and sector integration



o Finding alternative solutions to the far-reaching
privilege enjoyed by too many industrial en
terprises regarding the exemptions from the
EEG levy at the expense of households and
SMEs and from energy taxes.

o Development of long-term strategies and tech-
nology innovations enabling the energy intens-
ive industries to transform, diversify, and decar-
bonize in time.

e The failure not to increase energy, fuel, or CO,
taxation and ETS certificate prices even during
the recent phase of lower oil and gas market
prices; carbon pricing mechanisms in particu-
lar are inconsistent and inappropriate; a carbon
floor price for EU ETS and more harmonized
approaches to taxation, levies, duties, and
surcharges should be established.

® Development of a coherent and effective
market support system for investments in
flexibility options.

® Answering the open questions regarding an
appropriate attribution of innovation needs to
the different phases of the energy transition.

o Changing the hesitant attitude to supporting
decentralized actors and decentralized network
infrastructures (smart grids).

® Providing better support for public participa-
tion and citizen-funded investment.

These bullet points are neither exhaustive nor sys-
tematically prioritized, but should serve as a signal
of trust that a fruitful German — Japanese coop-

eration should always imply a critical research dia-
logue between independent scientists.
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4.2.2 THE STATUS AND PERSPEC-

TIVES OF THE ENERGY
TRANSITION IN JAPAN

In Japan, there have been strong policy efforts too,
e.g. for energy efficiency and promoting renewable
energies (especially PV). But the debate is still on-
going in Japan as to what is the best energy and
technology mix to reconcile the 3E+S objectives.
Japan also struggles with the decision regarding
the level at which to set long-term (2050) CO, re-
duction, energy efficiency, and renewables goals,
and whether to revise the 2030 energy mix targets.

Therefore, the following comments focus on the
achievability of targets and on the strategies needed.

ENERGY-POOR OR ENERGY-RICH?

With the background of the German Ener-
giewende experience, the following basic ques-
tion seems crucial for a fully decarbonizing und
risk-minimizing energy transition in Japan: Is Ja-
pan an “energy-poor” or an “energy-rich country”?
The Japanese Co-Chair, Masakazu Toyoda, has pro-
vided comprehensive argumentation for Japan
being an “energy-poor country” (Toyoda 2017)":
Due to its insularity and precarious national re-
sources of fossil fuels and affordable renewable
energy, a long-term, complete decarbonization
may only be possible if nuclear energy risks are
permanently accepted as a “necessary evil’, even
if CCS, CCU, and international carbon offsets are
considered as further decarbonization options.

Based on this assessment, the target set for a ris-
ing, but ultimately limited share of renewable en-
ergy of about 22 % in the official Japanese energy
mix of 2030, is understandable.

13 (Toyoda, Masakazu (2017):
The challenge of energy-poor Ja-
pan. In: Energy Market Authority
of Singapore (2017): Singapore
International Energy Week 2017:
Rethinking Energy; Navigating
Change. 10 Global Insights. pp.
42-47).
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14 Berlo, Wagner (2015):
Strukturkonservierende Regime-
Elemente der Stromwirtschaft
als Hemmnis einer kommunal
getragenen Energiewende Eine
Akteursanalyse aus der Multi-
Level-Perspektive der Transi-
tionsforschung. In: Momentum
quaterly. Zeitschrift fur sozialen
Fortschritt. Vol. 4, No4.

15 See for example Bos-

ton Consulting Group and
Prognos (2018): Klimapfade fiir
Deutschland; available at http://
image-src.ocg.com/Images/
Klimapfade-fuer-Deutschland_
tcm108-181947.pdf (English:
https://www.bcg.com/de-de/
publications/2018/climate-
paths-for-germany-english.aspx).

16 Cf. https://www.bundesnet-
zagentur.de/DE/Sachgebiete/
ElektrizitaetundGas/Unternehm-
en_Institutionen/Versorgungssi-
cherheit/Versorgungsunterbre-
chungen/Auswertung_Strom/
Versorgungsunterbrech_Strom_
node.html.

17 Kainuma, M. et al. (2015).
Pathways to deep decarboniza-
tion in Japan, SDSN - IDDRI.
Available at: http://deepdecar-
bonization.org/wp-content/
uploads/2015/09/DDPP_JPN.pdf.

18 Kuramochi et al (2015):
Comparative assessment of GHG
mitigation scenarios for Japan in
2030. IGES Working Paper, May
2015. Available at: http://www.
wri.org/sites/default/files/up-
loads/IGES-OCN_2030scenarios_
Final3.pdf.

19 Fraunhofer ISE: Aktuelle
Fakten zur Photovoltaik in
Deutschland (version 21.02.2018)
Available at: https://www.ise.
fraunhofer.de/content/dam/ise/
de/documents/publications/
studies/aktuelle-fakten-zur-
photovoltaik-in-deutschland.pdf.
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But what if another severe nuclear accident at any
of the aging nuclear power plants in Japan and
around the world put Japan's energy supply at risk
of a sudden shut-down of all nuclear power plants
again due to public pressure, as was experienced in
Germany? This could result in a dangerous blow to
the Japanese economy and to societal coherence.

And does abandoning nuclear power not imply
economic opportunities too? After the irrevers-
ible political decision on a finite date for nuclear
phase-out in Germany, a strong signal and robust
framework conditions for fostering innovation
and investing in low-risk, low-carbon technolo-
gies were offered to all stakeholders, especially
to German industry. Opinions have changed tre-
mendously: While in the 1990s, the German ener-
gy industry, a large section of the political sphere,
and the public held true that, as an ‘axiom’ of en-
ergy policy, renewable energies could only play
an “additive role” together with coal and nuclear
(Berlo/Wagner 2015)™. Today, German industry
supports the Energiewende'> under the condition
that a favorable and fair level playing field is guar-
anteed to protect international competitiveness,
and the renewable energy share of gross electric-
ity consumption was at c. 36 % in 2017, with a ris-
ing tendency.

At the same time, the stability of the German
electricity supply, as measured by the SAIDI in-
dex'¢, actually increased, because the grid had to
be considerably strengthened to accommodate
such a large fraction of variable power.

Numerous scenarios have demonstrated that
even a 100 9% renewable energy sector is still tech-
nically feasible for Germany, though the uncer-
tainties increase in relation to the costs of exceed-
ing 80%. According to all long-term scenarios for
the decarbonization of Germany and Europe by
2050/2060, no need for new nuclear, fusion, or
space solar power has been identified. In addition,
they lack market readiness, and their risks, costs,
and system integration are highly uncertain.

If Japan exploited its extensive technical poten-
tial for PV, wind, geothermal energy, and biomass,
couldit notinstead be evaluated as an“energy-rich
country”(Thomas Kdberger 2015)? “Energy-rich”in
the sense that, by simultaneously harnessing ex-
isting considerable energy savings potentials (e.g.
in buildings), the security of supply and economic
competitiveness could be guaranteed. Further-
more, a final abandonment of nuclear energy and
fossil fuels, and ambitious long-term CO, reduc-
tion targets similar to Germany (80-95 % in 2050)
could still be achieved. Scenarios by Kainuma, M.
et al (2015") or Kuramochi, T. et al (2015') show
that, in principle, such a risk-minimizing long-term
strategy is also possible in Japan.

Thus, we encourage Japan to perform a critical
analysis of potentials for PV and wind energy (e.q.
in Hokkaido and Tohoku) as a precondition for de-
termining future energy mixes and not — as would
seem to be the case — as a consequence of po-
litically decided targets for 2030. Though (floating)
offshore wind would probably be a more expen-
sive option for Japan than in Europe, it could cre-
ate an interesting competitive edge for Japanese
technology in regard to comparable deep ocean
conditions in other regions.

“The larger space necessary for mega solar” sites
may indeed be a problem of public acceptance
and land use in densely populated countries. This
is exactly the reason why, in Germany, most solar
PV is installed on roofs (private, commercial, and
farm buildings) to save scarce land space. By the
end of 2017, these were app. 1.6 million rooftop
PV systems'® with a nominal power of 43 GW.
Many German cities developed and published a
solar cadaster of roofs suitable for solar PV. A new,
emerging option that might be especially inter-
esting for Japan is agro-photovoltaics, i.e. harvest-
ing solar energy from agricultural areas that can
afford a 30% reduction in solar irradiance due
to the partial shading of solar modules over the
fields.



COSTS OF RENEWABLE ENERGIES
AND PRIORITY FEED-IN

Regarding renewable energies, driving down
generation and system integration costs certainly
is key. If successful, this change, together with
energy efficiency, could solve Japan’s ‘Energy
quadlemma’ Several input papers by the Ger-
man GJETC members (available at www.gjetc.org)
provide further evidence that this may be a real-
istic future development. They concern the rela-
tively low ‘Integration costs of variable renewable
power sources’ (PV/Wind; Graichen et al. 2018),
the opportunities of sector coupling (currently
mostly through co- and tri-generation, Leprich et
al. 2017), the promising potentials and cost-effec-
tiveness of energy efficiency (notably for build-
ings and cross-cutting technologies; Thomas/
Hennicke 2017) and the high and non-competi-
tive costs of new nuclear power plants in Europe
(Kemfert et al. 2018).

When aiming to reduce the costs of renewable

energies, the feed-in-tariff (FIT) scheme may not
be the problem, but rather the solution for some
time, as it provides investor security and helps to
drive down costs. However, this requires combin-
ing the FIT with the right to priority feed-in and
grid connection at no cost to the generator, as is
the law in Germany. Grid owners are obliged to
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take up variable electricity and to distribute the in-
cremental costs to all non-privileged customers®.
This also opened the market to a broad variety
of suppliers of renewable electricity, reduced the
market power of the traditional dominant power
companies using coal or nuclear, and fostered
innovation and cost degression of PV and wind
power. This scheme worked successfully, so that
as a next step auctions became possible. What re-
mains to be done is to find an improved allocation
of the costs, and finally to establish a fully com-
petitive, level playing field.

The situation in Japan seems to be quite different.
After the introduction of the feed-in law in Japan
in 2012 with very attractive remuneration for PV,
the certified power capacity increased very rap-
idly to 144 TWh/yr (September 2016). However,
due to long-term contracts (“planned transmis-
sion”), lacking grid extensions, and the prevail-
ing dispatch order, “"nuclear has priority over solar
and wind power generation™'. The ten regional
electric power companies can set caps for the
generation capacities of solar and wind power.
This blocks dynamics for modernizing and cost
degressions in the electricity sector. A strategic
decision would appear to be necessary: unlock-
ing innovations and investments for the national
energy transition and global lead markets in en-
ergy efficiency and renewables.

20 About 2000 energy intensive
companies will be exempted
from the EEG surcharge (6,8 cts/
kWh) in 2018. The total amount
of the exemptions adds up to
about 6.5 billion Euros, which are
distributed to all other custom-
ers.

21 T.Wakiyama/AKuriyama,
Assessment of renewable energy
expansion potential and its
implication on reforming Japan's
electricity system, Energy Policy,
115 (2018) 302-316.
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22 ICLEI2017 in Nagano http://
www.iclei.org/details/article/lo-
cal-renewables-conference-2017.
html ; Foundation of the
Japanese Stadtwerke Network
(JSWNW) in September 2017
http://www.jswnw.jp/.

23 BMUB/Roland Berger (2014):
GreenTech made in Germany
4.0. Umwelttechnologie-Atlas fur
Deutschland. Available at: http//
www.bmub.bund.de/fileadmin/
Daten_BMU/Pools/Broschueren/
greentech_atlas_4_0_bf.pdf.

24 Boston Consulting Group &

Prognos (2018): Climate Paths for
Germany; cf. previous footnote.
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THE ROLE OF DECENTRALIZED
ENERGY SUPPLY

Today, more than 1,000 municipally-owned utili-
ties exist in Germany. But we also recognize a high
level of interest in Japan in developing new, de-
centralized, and municipally-owned energy com-
panies?. These are rooted in their city and region
and are thus highly motivated and provide good
conditions to advance decentralized energy ef-
ficiency and renewable energy investments. Fa-
vorable framework conditions would certainly
increase the number of municipal utilities.

ENERGY PRICES

We also recognize that high energy prices can
increase problems of competitiveness for energy
intensive industries. Therefore, in Germany, many
companies are exempted from the cost sharing
mechanism of the EEG (cf. Chapter 4.2.1). In addi-
tion, itis not the prices but rather the energy costs
per unit of production that matter, so energy ef-
ficiency can counterbalance high costs. The study
program found that, even though energy prices
for Japanese industry may be higher than for Ger-
man industry, the energy consumption per unit of
value added was also higher in Japan. Although

we need to better understand this, it may indicate
that the energy efficiency potential is still high in
Japan’s industry sectors too. The electricity prices
for German households are indeed much higher
than in Japan. Nevertheless, due to lower average
use of electricity (Germany: 3,362 kWh/yr; Japan:
5,373 kWh/yr; 2015), the electricity bills are com-
parable in both countries.

ECONOMIC OPPORTUNITIES

We acknowledge differences in economic condi-
tions between Japan and Germany (GDP growth,
investment rate (though this has declined and
is low in Germany too), the Euro zone, under-
employment, and public debt). However, in our
opinion, these differences are neither a reason to
postpone ambitious decarbonization targets nor
to not phase out nuclear if possible and support-
ed by the public. The opposite seems to be true:
The energy transition is a paramount future in-
vestment program for ecological modernization,
creating new business fields, additional employ-
ment, opportunities for the revitalization of the
countryside, more resilience against disaster, and
higher competitiveness on global “core markets”
(see GreenTech made in Germany?).

The main difference “in economic conditions”
does not appear to be any of those mentioned
above, but rather the strikingly different Japanese
and German perception of the global economic
opportunities of climate and resource protection
(e.g. technologies, processes, products). These op-
portunities for Germany are well documented in
the new BCG study?** analyzing and explaining in
detail why German Industry supports the Ener-
giewende, at least under specific conditions: An
“80 percent GHG reduction” is technically feasi-
ble and macro-economically viable in the consid-
ered scenarios. A key argument is increased com-
petitiveness: “Successful efforts to tackle climate
change would trigger extensive modernization
activities in all sectors of the German economy
and could furthermore open opportunities to
German exporters in growing ‘clean technology’
markets. Studies suggest that the global market
volume of key climate technologies will grow to
€ 1 trillion to € 2 trillion per year by 2030. German
companies can solidify their technological posi-



tion in these global growth markets” (Boston Con-
sulting Group and Prognos 2018).

Why should the same opportunities not exist for
Japan’s exporting industries and their competive-
ness on global markets for climate technologies?
Evaluating numerous global and national long-
term scenarios for climate change mitigation, it is
quite evident that energy efficiency and renew-
able energies can be expected to take the lion's
share of promising markets for global climate
technologies. By contrast, even with an extreme-
ly optimistic perspective, the global market for
nuclear energy technologies, including the most
advanced ones, is marginal in comparison to the
lead markets for efficiency and renewables®.

The Japanese members seem to reaffirm that
there is seemingly no alternative to the ‘Energy
Mix 2030’ But the German Council members do
have some questions:

Referring to the current status of restarted
nuclear power plants, it seems highly uncertain
whether and how a nuclear share of 22 % can
be reached by 2030. “Explaining the crucial role
of nuclear”might not be convincing enough for
the public. How many new nuclear power
plants and/or extensions of lifetime will be
needed to achieve a 22 % nuclear share? What
about public acceptance, monetized risks,
higher construction costs, and additional nuclear
waste? Is there a“Plan B"if the 22 % share proves
to be unrealistic? If additional coal power plants
are taken into consideration, what about lock-in
effects and not achieving a decarbonized
energy sector in the long term?

“"Finding solutions to the issue of final disposal
of spent fuel and radioactive waste”is also a key
question for both countries. But do the solu-
tions not differ enormously depending on
whether “we are to stay with the nuclear
option or not"? The quantity of fuel and waste
and the costs of final disposal will depend on
the total amount of electricity generated from
nuclear energy. In Germany, it was only possible
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to gain more public acceptance of the search
of a final disposal site after the government
made a final decision on the specific year of
nuclear phase-out (2022).

Japan, too, would benefit from a well-performed
back-casting exercise. The critical statement in
Chapter 4.1 against back-casting approaches con-
fuses modeling outcomes (feasibility of decarbon-
ization in Germany vs. the islands of Japan) with
the method. Regarding the method, it should be
clarified that 1), according to the Paris Agreement,
without a back-casting approach the feasibility
and economic implications of long-term ambi-
tious CO, reduction targets of any country can
hardly be calculated. 2), scenario-based policy
consultancy in Germany (mostly based on back-
casting approaches) takes continuous monitoring
and steering flexibility as self-evident. “Respond-
ing to scientific, economic, and technological un-
certainties as well as the international situation”is
an inherent part of regularly updated back-cast-
ing approaches. 3), fixing targets for 2030 without
modeling the further future up to 2050 poses a
high risks of lock-in to technologies that will in-
hibit cost-effective decarbonization later.

In addition, learning from the technical and
social innovations of other countries should
be activated. The German GJETC experts point to
some selected country experiences, which no-
body would have thought possible 20 years ago.
Due to the worldwide dramatic cost reduction in
power generation (PV/ wind) and storage tech-
nologies, and greater adherence to the “Efficiency
First”(IEA) principle, drawing on a new diversity of
experiences from other countries will increasingly
become possible.

25 BMUB/Roland Berger (2014),
cf. previous footnote.
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26 Asia International Grid Con-

nection Study Group ; Interim
Report April 2017. Available
at: https://www.renewable-ei.
org/en/activities/reports/
img/20170419/ASGInterimRe-
port_170419_Web_en.pdf.
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Denmark intends to reach 100 percent renew-
able electricity by 2035, and to be completely
free of fossil fuels by 2050. The share of renew-
able electricity rose to more than 50% in 2016,
enabled also by the Danish energy companies
(electricity, gas, district heat) saving their cus-
tomers more than 2% of energy each year un
der their Energy Efficiency Obligation Scheme.

Taiwan decided on a nuclear phase-out pro-
gram until 2025 and ambitious targets for PV
and wind power that will be strongly expanded
to substitute nuclear power (PV capacity rising
from 1.3 GW in 2016 to 20 GW by 2025, and
wind power capacity from 755 MW to 4.2 GW).
The country is as much concerned with the
business and export prospects of green indus-
try as with reducing carbon emissions.

The UK has committed to a program that will
phase out coal from all electricity generation by
2025, Canada will do so by 2030. Both countries
are urging others to put a stop to coal-powered
energy generation.

China is responsible for over 40 % of global
renewable capacity growth (2016), which is
largely driven by concerns about air pollution
and capacity targets up to 2020. With 112 GW
online, China has already surpassed its 2020
solar PV target, and the IEA expects China to
reach a cumulative installed wind capacity of
about 264 GW by 2020. In addition, the country
announced plans to cancel more than 100 coal
plants under development, which would have
generated about 120 GW of electricity capac-
ity. China is also the world market leader in
hydropower, bioenergy for electricity and heat,
and electric vehicles.

These and other national energy transitions around
the world provide increasing evidence that fully
decarbonized and low-risk energy systems may be
achievable in all countries, including not only Ger-
many but also Japan, by around the middle of this
century. Of course, national circumstances need to

be taken into account, and the specific paths and
resulting energy mixes will differ.

Regarding national circumstances, we fully rec-
ognize “stark differences” (Chapter 4.1) between
Japan and Germany with regard to geographical
(Island status) and natural conditions; but all other
conditions can be influenced and changed in
principle by policy makers, based on public sup-
port. Under favorable conditions, even coopera-
tion with neighboring countries to build a 'super
grid?would not appear to be out of the question
in the long term. The same holds true for a core
decision to establish a full-fledged high-voltage
transportation grid — a problem that Germany is
also working to solve — and to adapt the frequency
between East and West Japan. In addition, Japan
(and Germany) may be able to produce synthetic
hydrogen or fuels from PV or wind power that ex-
ceed demand, or to import these from diversified
sources of certified carbon-neutral production at
affordable costs in the long run. Although energy
is a strategic good, so both energy security and
national economy considerations provide a ratio-
nale to reduce energy import dependency, why a
nation should seek full autarchy in energy supply
seems questionable. In a world economy based
on free trade, there will be room to trade carbon-
neutral fuels and electricity, if this is cost-efficient
and supply can be expected to be secure.

In light of this dialogue, but also of what are still
debatable arguments and possible misunder-
standings, the German Council members believe
that continuing the exchange with their Japanese
colleagues in the GJETC will be of great value.
We have now gained a much better mutual un-
derstanding of the background, opportunities,
and challenges of a sustainable energy transition
in both countries. This can be used to learn from
each other, and also for the joint analysis and de-
velopment of solutions relevant to both countries
and beyond.



f

Both the joint recommendations in Chapter 3
and the mutual critical comment on develop-
ment in the respective partner country, as well
as the self-critical view of their own country’s
energy transition in Chapter 4, revealed large
and promising fields for further research and
joint cooperation. It would undoubtedly be in
the common interest of both countries to ex-
tend the cooperation and to close the knowl-
edge gaps.

An important task of the GJETC and the four
strategic studies was to analyze these gaps in
depth. The GJETC offers its recommendations
for further research, categorized under the
same four topics as in Chapter 3. The detailed
recommendations can be found in Appendix
7 (available as a separate pdf on www.gjetc.org).
In this Chapter 5, these recommendations are
only summarized under headlines and bullet
points.
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IN GENERAL, THE GLOBAL AND GEOSTRATEGIC CONTEXT OF DOMESTIC ENERGY TRAN-
SITION STRATEGIES IN GERMANY AND JAPAN SHOULD BE ANALYZED IN MORE DETAIL,
BECAUSE THIS INTERNATIONAL CONTEXT HAS BEEN MOSTLY EXCLUDED FROM NATIONAL
ENERGY SCENARIOS.

A concept of “transformation”is introduced below
to emphasize social and structural characters of
the necessary energy transition.

(1) Scenario development and modeling: Best
available knowledge on worldwide predictive
tools is a crucial prerequisite of research-based
long-term policy-making. Future uncertainties
cannot be avoided, but can be anticipated to a
certain degree within a range of possible alter-
native strategies. Thus further research is recom-
mended in the field of scenario development.

(2) Long-term energy system transformation:
More and extended research is needed to answer
open questions in regard to the techno-econom-
ic and socio-cultural drivers and effects of the
long-term energy transitions, for example, how
to justify and meet targets, how to quantify cost
developments, and how the energy system trans-
formation is embedded into future industrial and
ecological policies and structural change.



(3) Macroeconomic implications of a long-
term energy system transformation: There is
little analysis available?” for either Germany or Ja-
pan on macroeconomic impacts, and the data are
often difficult to compare. A detailed and trans-
parent analysis of macroeconomic implications
and of the induced economic structural and sec-
toral change should be conducted.

(4) The benefits of cooperation and “beyond
the border” GHG emissions reduction: There is
little analysis as to how the export of low-carbon
technologies/products can be incentivized and
how foreign trade contributes to domestic and
global GHG emissions reduction, to sustainable
development, and “better growth” in the partner
countries. Quantitative analysis of some key tech-
nologies (i.e., energy-efficient production pro-
cesses, high efficiency thermal technologies, RE
technologies) should be conducted.

(5) Long-term innovation: The ultimate solu-
tion to the global climate problem lies in the de-
velopment and dissemination of innovative en-
ergy and environmental technologies and social
practices. Both possessing enormous technology
bases, Germany and Japan are expected to play
a vital role as frontrunners for climate mitigation.
They should cooperate on the conceptualization
of long-term innovation strategies, policies, and
measures for implementing them, and identify
areas for technology partnership. It is crucial to
ensure and maintain the competitiveness of Ger-
many and Japan in key technologies. Long-term
technological as well as social and institutional in-
novations are crucial for the transformation of the
energy system.
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(6) Implications for long-term strategies and
foundations of a robust policy mix: The sce-
nario modeling should pay more attention to the
inertia of the energy transformation as well as to
the implications of the different phases of the
transformation process.

(7) Monitoring: Energy and climate policies in the
21st century have a strong quantitative dimension
and far-reaching implications. Thus, comprehen-
sive and accountable monitoring processes are
crucial elements for evaluating and improving tar-
gets/goals, progress towards these targets/goals,
related strategies, and the policy mix, as well as
assessing implications. The approaches and meth-
odologies for such comprehensive monitoring and
evaluation processes need a better scientific foun-
dation, e.g. with respect to assumptions regarding
scenario analysis, the involvement of policy makers,
and the participation of stakeholders.

27 Justrecently published:
BDI-Handlungsempfehlungen
zur Studie  Klimapfade fur
Deutschland"”.
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THE ENERGY TRANSITION PROCESSES BRING UP NEW FORMS OF GOVERNANCE, FORCED
ECONOMIC STRUCTURAL CHANGE, THE REPLACEMENT OF “BROWN” INDUSTRIES BY
“GREEN” INDUSTRIES, CHANGES IN BUSINESS FIELDS AND JOBS, OR MEASURES WITH
UNEQUAL DISTRIBUTIONAL EFFECTS ON REGIONS AND CITIZENS.

A shared vision of the direction and implications
of change and an understanding of concrete
steps is a crucial condition for a societal transition
and corresponding behavioral change.

(1) Overall visions of Germany and Japan for
the future energy system: The overall societal vi-
sions (“narratives”) of the energy transition in both
countries need to be better understood.

(2) Identification of and dealing with socio-
economic, sectoral, and regional implications
of difficult choices in the course of energy trans-
formation: Energy transformation driven by policy
and/or technology innovations will inevitably have
various socio-economic sectoral and regional im-
plications (e.g. jobs) in the parts of the energy and
transport system that could face fundamental struc-
tural changes. Different countries might face these
challenges with different intensities and at different
times. However, this deserves in-depth analysis of
the experiences in these areas and the kinds of pro-
cesses that would be necessary for societies to cope
with the associated difficult choices in advance.

(3) Intensified societal dialogues on the en-
ergy transition including all relevant stake-
holder groups: There is consensus that stake-
holder dialogues should clarify societal issues
regarding future visions and alternative concepts.
But research is needed on proven, effective con-
crete concepts and the possible impacts of such
dialogues.

(4) Socio-cultural preconditions: Many fur-
ther concrete socio-cultural preconditions for
implementing an energy transition have not been
analyzed in depth, e.g. aging and shrinking popu-
lations, regional depopulation, migration or strat-
egies to increase acceptance of huge onshore
wind and large PV expansions in both countries.

(5) Comparative study of the governance
structures and approaches as they pertain to
the energy transformations of Japan and Ger-
many and to consider cross-societal learning po-
tential: This would include an examination of both
innovative examples and problem areas.



FOR ENERGY EFFICIENCY AND ENERGY-SAVING POLICIES, POTENTIALS, BARRIERS, COSTS,
MULTIPLE BENEFITS, POLICIES, DAILY ROUTINES AND PRACTICES, THERE ARE MANY OPEN
RESEARCH ISSUES AND QUESTIONS THAT HAVE TO BE ANALYZED IN MORE DEPTH. THEY
ALSO PROVIDE AMPLE OPPORTUNITY FOR MUTUAL LEARNING BETWEEN JAPAN AND

GERMANY.

(1) The“Efficiency first” principle: The principle
needs to be clarified with regard to potentials,
barriers, business opportunities, costs, and mul-
tiple benefits. In particular, what further develop-
ment and implementation of technologies and
policies/policy packages will be needed to make
this priority happen should be analyzed.

(2) Energy efficiency potentials: Further re-
search is needed on energy efficiency potentials
and cost-effectiveness in all sectors in order to
allow for a more detailed comparison and imple-
mentation strategy in both countries. This analysis
should identify and quantify the multiple benefits
of energy efficiency. An examination of the Ger-
man Nearly-Zero- or Plus-Energy Standard and
Japanese Zero-Energy houses or buildings should
be conducted to understand differences, maxi-
mize savings at minimal costs, and inform devel-
opment of policies.

(3) Energy efficiency policy packages: Com-
parative research on different energy efficiency

instruments and measures should be conducted,
focusing primarily on standards for appliances,
buildings, vehicles, and processes, as well as on
strategic packages for target group-specific poli-
cies. This research should help to understand
differences in design, results, costs, benefits, and
how to minimize rebound effects.

(4) Mobility and transport: Decarbonization of
the mobility sector also includes research on the
integration of sector coupling, as well as energy
efficiency and sufficiency potentials and policies.
In addition, research is needed to better under-
stand what Germany could learn from Japan in
regard to energy efficiency and the respective
transport system policies.

(5) Energy savings and sufficiency: There is no
comparable knowledge as yet on how energy-
sufficient practices may contribute to both coun-
tries’energy transition targets, and which enabling
conditions can be used to promote changes in
practices.

(6) Energy service markets: A better under-
standing of the differences in energy service mar-
kets is needed in order to learn how to increase
new and existing business models.

(7) Energy policy and energy prices: The im-
pact of energy policies on energy prices in both
countries needs to be better understood. This
comprises analysis of CO, or energy taxes as well
as possible counterproductive subsidies.

ETZ. REPORT 2018
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5.4 ENERGY SUPPLY AND
ELECTRICITY MARKET DESIGN

MANY RESEARCH NEEDS AND QUESTIONS HAVE BEEN IDENTIFIED REGARDING THE
DESIGN OF THE ELECTRICITY MARKET IN PARTICULAR, INCLUDING THE FOLLOWING:

(1) Integration of variable renewable electric-
ity (wind, PV): The technological and economic
drivers of the expected further cost degression
of renewable electricity (wind, PV) and its system
integration with a rapidly growing share (sector
coupling, flexibility options, integration costs) re-
quire research.

(2) Instrument design for financing renew-
able energies: Both countries should examine
the current scheme to distribute and refinance
the FIT surcharge. The increase in surcharges is of-
ten due to old installations or exemptions for large
industrial consumers.

(3) Combined heat/cold and power produc-
tion (co-/tri-generation): A comparative analysis
of potentials, fuels, costs, and energy needs for
systems (including storage) of combined heat/
cold and power production for individual facilities

or district heating/cooling networks as a strategic
component of the energy transition should be
conducted.

(4) Incentives for the various flexibility op-
tions: The incentives and implications of different
market designs, for example such as an energy-
only-market and various forms of capacity mecha-
nisms, should be assessed and comparatively ana-
lyzed in the German and Japanese settings.

(5) Business models and perspectives: The
business perspectives for traditional and new
electricity suppliers, energy service companies,
and other actors, and possible side effects of the
energy transition (e.g. stranded assets) have not
been sufficiently analyzed and published up to
now, although they are a strategic factor for the
success or failure of the energy transition.



(6) Developing markets for energy services
to foster competition and promote technological
and social innovations between suppliers e.g. en-
ergy service companies (ESCOS) and users of ef-
ficient technologies.

(7) Working on a target model for a future
market design and the interim transitional
steps toward such a market design: In the long
run, creating a sustainable economic basis for the
future energy system cannot be based on an in-
creasing number of mechanisms that are increas-
ingly difficult to harmonize and hold consistent.
Joint efforts to compare the different concepts of
such a target model in very different jurisdictions,
political cultures and progress in the transforma-
tion process could add significant value to the
emerging debates on the future market design,
even beyond the two countries.

GJETL REPORT 2018 — FURTHER RESEARCH NEEDS

(8) Economic barriers to sector coupling/dis-
tribution of taxes and levies: Analysis is needed
on a potential new distribution of taxes and lev-
ies that accommodates various goals, such as
increasing flexibility and meeting emission reduc-
tion needs, including through energy end-use ef-
ficiency, and distributional issues.

(9) Understanding the challenges and prob-
able costs of the nuclear fuel cycle: The com-
parison of long-term management, disposal, and

decommissioning costs of the nuclear fuel cycle,
for example between the results of the German
final disposal site commissions, and current Japa-
nese policy and practice would be highly relevant,
especially for the cost comparison with alterna-
tives on a level playing field.
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The GJETC intends to present evidence-based
knowledge to decision-makers in politics,
business, science, and civil society on existing
needs and realistic solutions for sustainable
development and the energy transition at lo-

cal, regional, national, and international level.

Social and technological innovations are key.
Positive experiences and case studies should
be identified and disseminated, negative side
effects of action or inaction and policy failures
should be avoided as much as possible.




64

ETC. REPORT 2018 — CONCLUDING REMARKS

In regard to climate change and other risks associ-
ated with unsustainable energy systems, there is
a sense of urgency. We are running out of time to
keep the temperature increase “well below 2 de-
grees Celsius above pre-industrial levels”, if the im-
plementation processes based on the Paris Agree-
ment (2015) are not accelerated and tightened up.
This also implies that the global governance of cli-
mate policies needs more effective and additional
elements of cooperation and knowledge manage-
ment."New diplomacy on energy through leading
global efforts against climate change” (Ministry of
Foreign Affairs of Japan, 2017, http://www.mofa.
go.jp/files/000335212.pdf) is needed. This will also
support the achievement of the other energy pol-
icy objectives — energy security, cost-effectiveness,
and risk minimization.

Against this background, the European Union’s DG
Clima recently called for“shifting EU focus towards
a stronger role of bilateral partnerships, including
with major economies. Alliances of frontrunners
can generate good examples, which on the other
hand can encourage worldwide processes of de-
carbonization and risk minimization.

Within this context, the Japanese and the German
members of the GJETC are convinced that the for-
mat and the work of the GJETC can play an im-
portant supporting role and can generate added
value and synergies from established strands of
cooperation.

Comparing the format and working method of
the GJETC with the variety of successful dialogues,
conferences, and workshops between Germany
and Japan, the GJETC offers the following unique
features which could, however, be further devel-
oped in the future:

® The learning process in terms of format,
knowledge generation, and energy policy
discussions without a political mandate is
scientifically independent and may be
perceived by the public as a necessary
complement to official data and analysis.

® Enabling dialogical and (self-)critical procedures
by the Council members even with regard to
controversial topics goes beyond the scope of
conventional diplomatic consensus and s
upports transparency, intercultural dialogues,
and mutual understanding.

® The continuity and depth of research of
the work (e.g. comprehensive study program,
strategic input papers) combines evidence-
based knowledge with the ad-hoc information
from special events of both the policy and
business dialogues.



® The dissemination of material and scientifically
founded recommendations supports politics,
businesses, and NGOs with data and analysis
for better informed decision-making.

© This may concern both learning from good
practice in the other country and joint
development and deployment of social
and technological innovations that will be
needed for a sustainable energy transition
and to mitigate climate change.

® Via the German-Japanese research consortia
of the study program, the development and
deepening of personal networks within the
research community can be strengthened,
including relevant stakeholders who answered
the GJETC questionnaires and attended the
discussions at the meetings.

Therefore, important lessons have been learned
that serve as a profound basis and starting point
for a possible second project phase in order to
conduct deeper analysis, especially on technolo-
gies and innovations and their embeddedness in
societal transformation. In spite of different lines
of thought, for example concerning the future
role of certain technologies and the rationale of
policy-making, we, the German and Japanese
GJETC Council Members have gained important
common knowledge through the exchange
over the past two years. This work has been valu-
able and we deeply wish to continue this fruitful,
worthwhile work in the future. And last not least,
we would very much appreciate if the GJETC were
to encourage comparable bilateral cooperation in
other parts of the world.
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