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Experiences and Lessons to be drawn
from the German “Energiewende”
{Energy Transformation)

Peter Hefele mlg &

Konrad-Adenauer ZHEF 0|4 X|QFE Bl 7|2 ot B2t
Konrad-Adenauer-Stiftung Regional project Energy security and
Climate Change

IEf o BhAbs 1997'd S ASHELE 7HE2 thetmol M ZHE 3 ZHAL BEALSER| S F SSIRAC

0|% J& &(Bonn)oil Xl %WIAEI —_rl_’.:(the Institute for Economy and Society)2| ZH HA7ACZ 228D, 2003H0= 2EtE
otfiLte| Mt AMuSEA Ho=2 AHEACL 20060 = S HIEER! Z2tE OfH|LIY XEte| 52, & OMIOh QI XS 5! OFAJOt
ENEQ Bl 2EE Atg flstRCt

fESH SR BfAbE 2010 12 FEf 2015 27X, of 5 SO = Holl Z2HE Ott|LEe MEel S= ARATE FYsIATt. 2015 38
o0z = 20 7|4t F1 ‘ofX| et & 7|23} (RECAP)'SF 22 X|¥ ZTEHEES 0|B0] RiCh.

ZHHH, M2t FH(transformational economy), SHIZHLE 3! of|HX|-7|= HM2 oY ghate] M2
ZH|, A7 Eokof| LM = Flofit M ==Lt

OfO[L}, OFA[OF B! =2 X,

HL

S EhAbs =0, JOf, W7t2|ofoll &S HOt OfL[2}, 20f B! O|Z2|0t0 & XIREA| TAISIH, 7|2 X2l Z=0] M= 230 Art,

Brief Introduction

Dr. Peter Hefele finished his Ph.D. Studies in Economics and Economic History in 1997 at the Catholic University Eichstatt-
Ingolstadt (Germany). He worked as economic researcher at the Institute for Economy and Society/Bonn and joint Konrad-
Adenauer-Stiftung in 2003 as Head of the Department of Economic Education. In 2006 he became Head of Division China,
South East Asia, India / Team Asia and the Pacific at Konrad-Adenauer-Stiftung in Berlin (Germany).

From December 2010 to February 2015, he worked as Director of the China Office of Konrad-Adenauer-Stiftung in Shanghai.
Since March 2015 he is Director of the Regional Project “Energy Security and Climate Change” (RECAP), based in Hong Kong
SAR/ PR China.

His main fields of expertise are economic policy, transformational economy, international development cooperation and
energy/climate policy. He is also an expert on political, economic and social developments in Asia and China.

He is fluent in German, English and Hungarian, has good command in French and Italian and basic knowledge in Chinese.
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Experiences and Lessons to be drawn
from the German “Energiewende”
(Energy Transformation)

Dr Peter Hefele
Konrad-Adenauer-Stiftung | Regional project Energy security and Climate Change, Hong Kong SAR/PR China

With now more than 30 percent of electricity from renewable energy (RE) sources, Germany is leading in the
green transformation of its energy system. Whilst tremendous progress has been made on the production side of
RE, Germany “s energy transformation now faces severe bottlenecks: upgrading and “smartizing” grid systems,
coordination with and integration into the European Energy Union, coping to fulfil the ambitious emissions
reduction goals due to weak progress in e-mobility and a rapid facing-out of nuclear energy.

However, one can be optimistic about the success of the transformation as public support of the energy
transformation will remain high, not least due to a long-term public debate, which already begun in the 1970s,
and which paved the way for an overwhelming support for increased energy efficiency and substantial financial
subsidization of RE.

Yet, legal and administrative regulations have to be revised to prevent a further increase of financial burden for
private households and companies. Production and distribution market should be even more opened to market
forces to increase innovation and reduce subsidies.
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THE GERMAN “ENERGIEWENDE"

Making Energy Transitions Successful

Dr Peter Hefele | KAS RECAP

==

Key Dimensions

Policy
Framing
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Coherence

Energy
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. ation
Economic System

Incentives Integration
and
Rationales
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Policy framing and coherence

* Questioning the narrative of a coherent energy transition

» Challenges:
* “Moving targets” in energy, climate change and environmental policies
* Multilevel policy approach (UN, EU, national, federal, municipal)

* “Energy” (and climate) policy in close interaction with other policies

(foreign/security, environmental, industrial etc.)
* Huge and persistent opposition by important stakeholders

* Rise of new actors (MNC, INGOs) and new ways of political deal-making

and negation processes

- Time needed to create legal, regulatory and administrative capacities

* Unpredictable technological advancements and new business models

! energy

+climate

Policy framing and coherence

* Institutionalise coordination mechanisms at top-level decision making

institutions / cross-policy approach.

* Don't aim at detailed regulations to avoid overstretching decision making

processes, implementation and monitoring of policies.
» Create a narrative to increase public support.

» Create flexible cooperation mechanisms with state, non-state and private

actors.

» Create monitoring/indicator systems and feedback mechanisms to avoid

“blind flying” and “black box phenomena”.

» Draw lessons from energy-related political processes for the design of other

policy decision-making processes

energy

+climate
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System Approach |

+ Talking not just about technical, physical integration, i.e. grid integration!

* Energy is only a subsystem, a core one, but: needs integration with other
systems, i.e. transport, other resource cycles, industrial upgrading,

urban/spatial development

+ Lack of coordinated enlargement and upgrading of infrastructure due to

“single-box” thinking, vested interests and old-fashioned rules

* Underestimation of complexity of challenges, mainly beyond technical

challenges

+ Unbalanced approach in energy transformation process itself, focus on

“production/generation side” rather than distribution, storage and

consumption

System Approach Il -

* Problems not only within the border of the German energy system
* Transborder connectivity and market integration with Europe

* Unequal progress / speed /| comprehensiveness of transformative

processes
* Upgrading of support systems, i.e. training and services, too.

+ System integration also between hardware and software, i.e. regulatory

issues, business models
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Economic incentives |

 Direct subsidization of specific technologies, but policy often not based on

results/impact evaluation, i.e. carbon emission reduction

* Lock-in situations and path dependencies due to massive investment in

certain technologies

* Intentional and unintentional distortions of market processes and

adaptation processes
» Underestimation of technological progress and social impacts/burdens
* Fate of first-movers with a slower learning curve

* In Germany, consumers had been willing to shoulder some extra burden to

support first-movers

+ Lack of life-cycle-approach/holistic view: “Green technologies” are not

always the most sustainable way

o . (e
Economic incentives |

* Focus on (the enforcement of) results and impact efficiency and let markets

decide the best solution.

* Create and strengthen independent bodies for market survey and

competition control.
* Break up monopolies as part of a broader opening of markets.

* Foster the development of new business models and strengthening strategic

forecasting.
* Avoid long-term subsidization (steady degression of subsidies).
* Make use of leap-frogging opportunities.

* Don't underestimate small-scale improvements and incremental progress

(i.e. with existing fossil-fueled based systems)

34|
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The Role of Taxation |

+ Taxes as part of a comprehensive system of fiscal and economic incentives

* EU Energy Tax Directive 2003:

» Harmonizing of different national tax rates, removing competitive distortions
between various energy products, and creating incentives for energy-efficiency and

emission reductions

* Revision of the Directive withdrawn in 2015: no consensus among member states;

big obstacle for an unified energy market

* European Emissions Trade System (ETS)

* Energy tax (Germany)

« Step-wise increase, in particular since early 2000 as part of an “ecological tax

reform”

* Imposed on all fossil fuels

—

¢

The Role of Taxation Il

* Electricity Tax (Germany)

* Feed-in tariffs for Renewables
* Roughly 20 bio. EU, to be paid by consumers; law revision in 2017 to limit rising costs

- Systematic change from feed-in tariffs to an auctioning system for newly
installed RE utilities.

* Long-lasting effects due to 20-year-guarantee

+ Economic effects
« Energy taxation in Germany one of the highest in the world
- Limited effects and limited steering effect for consumption / lack of transparency
- Gateway to massive political lobbying

» No fiscal interest in lowering consumption as revenues are one of the highest; not

directly linked to CO2 emissions per energy unit

« No differentiation on regional/local level as exclusively raised by the nat. government

¢

I35



2017 WEC International Energy Symposium

! nergy

The Role of Taxation I .

* Outlook
* Danger of double-taxation due to ETS
* Socially imbalanced effects on low- and middle-income groups

* To harmonize climate and energy policy, carbon taxation should be
unified in Europe.

» Taxation (economic incentives) has to be accompanied by direct

administrative regulations

_ @3&?@
Conclusions

* Wisely combine top-down and bottom-up processes.

* Increase political and societal legitimacy of transformation projects.
* Unleash creativity and avoid lock-in situations.

+ Enhance economic rationality and efficiency.

+ Consider regional impact and seek for coordinated (not uniform)

transformation paths with your neighboring countries.

36|
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Japan’s Mid-Long-Term Climate Strategy
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Education

« Tokyo University BA in Economics (1982)

Introduction

2015 - Professor, Graduate School of Public Policy, University of Tokyo, Project Leader, 21st Century Public Policy Institute,
Distinguished Senior Research Fellow, Asia Pacific Institute of Research (APIR), Senior Policy Fellow on Energy and
Environment, Economic Research Institute of ASEAN and East Asia (ERIA)

2011-2015:
2008-2011:
2007-2008:
2006-2007:
2002-2006:
2001-2002:
1999-2000:

Director General, JETRO (Japan External Trade Organization) London

Deputy Director General for Global Environmental Affairs, METI

Counsellor, International Energy Negotiation, ANRE/METI

Director, International Affairs Division, ANRE/METI

Head, Country Studies Division, IEA (International Energy Agency)

Director, International Energy Strategy, ANRE/METI (Ministry of Economy, Trade and Industry)

Director, Energy Efficiency Policy Coordination, New Energy Policy Coordination, Energy and Environment Office,

ANRE (Agency of Natural Resources and Energy), MITI

1996-1999:

Counsellor, Permanent Delegation of Japan to the OECD (Energy Advisor)

1982 Joined MITI (Ministry of International Trade and Industry)
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Japan’s Mid-Long-Term Climate Strategy

Jun ARIMA

Professor, GrasPP, University of Tokyo

After Fukushima Dai-ichi nuclear accident, Japan has been experiencing multiple challenges for simultaneously
achieving energy security, economic efficiency and environmental protection. Japan’s 26% reduction target
below 2013 by 2030 was worked out underpinned by the energy mix. Active debate is going on with regard
to long-term strategy. This presentation focuses on “three arrows strategy” going beyond emissions within
Japanese border, namely, contribution to global reductions by disseminating energy and environment
technologies, contribution to emissions reduction in global value chain through advanced intermediate
technologies/products, and promotion of innovation.
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Japan’s Mid-Long-Term Climate Strategy

22 Nov 2017
Jun ARIMA
Professor, GraSPP University of Tokyo

Japan’s Energy and Climate Quadlemma (1)

B To fulfill the loss of nuclear power, fossil fuel generation (in particular, LNG)
has significantly increased.

100%
z%lla%ln%luyl o |1o%|10%|11%|n%|1o%|m% 10%J10%11% 1% %lm% i 9% J10%§10%§10%f11%0 150,
90%

n Y O A ) P |
| | | | | | |14v|12%|“"’“|”%l Iml |°°’“ 11Al Alm’lml | | | b
80% 19%418%3 -7 k
70%
24% 15%

0, .
- | I | | | l I | | | | I | | | | : o
0% ! W LNG

T P . .
40% | |15/n| |17/|18V| |22/“| |25“/ 26/|25%| | |25/ﬂ|25%| | | m Coal
- | | | | | | | | | | | | | | | | |
20% . i
343 |35% ) 36% |37 faa% | aaz a5 . .
27%|28% | 31% 29% 31% SDK) o 29%029% E
- | | | | |

0%

I A R RO S R RO RO RO
ARSI S A R S S e e S S e S S S e P S
Source: METI
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Japan’s Energy and Climate Quadlemma (2)

B Japan’s dependence on imported fossil energy has increased again, even
higher than pre-1st Qil Crisis.

Renewable Coal 4.7% (only domestic coal)
energy, etc. 0.03% \

Renewable energy, etc.

Hydroelectric .5% |l Coal 25.0%

power )
Domestic coal:

Imported coal

=2:98

before the
earthquake
CoPS

The 1st oil shock
CoPs

Dependency on fossil fuels from 62%

Dependency on fossil fuels from 76%
. foreign countries

foreign countries
9
* Based on the composition of power sources Coal 31.0%
Almost only

imported coal

Dependency on fossil fuels frcm( 88% ) Source: METI
foreian countries

- Japan’s Energy and Climate Quadlemma (3)

M Japan’s energy self-sufficiency has dropped to 2" lowest among OECD

Countries.
M Coal " Crude oil © Natural gas ™ Nuclear power M Hydro
W Renewable energy, etc. (Geothermal power, Wind power, Solar power, etc.) 682.9%

167.9%

2nd Australia

3rd Canada

90.8%

7th USA
14th UK 60.3%
15th rrance | Il 56.5%
21st Germany_ 39.1%
26th Spain_ 30.6%
29th way [0 R 250%
31st South Korea_ 18.3%
33rd Japan - 6.0% )
34th Luxembourg- 4.0% Source: METI
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Japan’s Energy and Climate Quadlemma (4)

B Japan’s trade balance has significantly deteriorated due to increased
import of fossil fuels to fill the gap of nuclear outage

Trade Current
Trillion JPY M palance  *® Balance
300
u3
50 ua

- 102 \{y \

100 —78 30 82 13
52 53 \ ¥ Ve

1 iR ~

00 T T

1 T — T T T T T |
ACE .
450
A
Aol
A137

A 100 + Japan’s trade balance has deteriorated by 14.5 trillion 0
JPY

4 150 - The biggest contributory factor is fossil fuel import of 7.0
trillion JPY

A0
N05FE  2006FE  W07RE  N(SFE  NSFE  N0EE  NUFE  NREE  NBEE 0MFE

Source: METI

Japan’s Energy and Climate Quadlemma (5)

B Japan’s electricity prices (household, industry) are increasing due to
increased bill of fossil fuel import and Feed-In-Tariff for renewable energy.

(Yen/kWh)
26

24

22

20

18

A

aprx. 39%

16

12 T T T T T T
2010 2011 2012 2013 2014 2015 (FY)

Source: METI
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Japan’s Energy and Climate Quadlemma (6)

B Increase of Japan’s GHG emissions is entirely attributed to power sector.

FY 2014

FY 2010 (million t-COz2)

1,304

(million +CO2)

The amount of greenhouse
gas emissions of the energy
sources other than COz

Other than the
amount of
electric power | CO:z emissions of
the energy sources

87%

83 million
The amount of
tons electric power

FY 2010 FY 2014

Source: METI

Japan’s Mid-Term Target and Power Mix in 2030

B Japan’s energy mix underpinning 26% target has been formulated based on 3Es.

@ Restore the energy self-sufficiency to around 25% surpassing the pre-Earthquake level
@ Reduce the electricity costs lower than today

@ Comparable GHG reduction goal with other developed countries

‘ Electricity Demand | Energy conservation (Total Ei":;g;‘gf““““"" ) I Electricity generation mix
196TWh (155 form Hlectricity -~ mEe== |  (Total Electricity generation ) Geoth 1
- tromemission -2t | : 1
GDP growth (A17%) = Conservtion LO65TWh
1.7%/year 17% o -
_ Wind 1 7%
= about 40% Y enewable oy
19~20% 22~24% .
Npclear 18~17% Nuclear 22 ~2()
Electricity Electricity
Demand Demand
967 981 LNG 22% LNG 27%
TWh TWh ° ¢
Ll Ll s Total base load
power ratio
Coou o3% 26 .
2013
2030 2030 .
( actual results) Source: METI
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Cost Reduction while Expansion of Renewable

B Restarting nuclear is necessary for absorbing soaring cost for increasing RE

— N o . -~ Reduction of
electricity cost from
9.7 trillion JPY current level
Fossil fuel cost saving by
energy conservation, 5.3
9.2 nuclear reoperation and trillion § Fuel cost
T RE energy 1PY (thermal, nuclear)
JPY
3.7- FIT Surcharge
4.0 (Renewable Energy)
trillion
/More burden by
due to expansion »
=
o of renewable
iy NY, energy Grid Stabilization Cost
L
2013 FY 2030 FY Source: METI

Japan’s Marginal Abatement Cost is Very High

€ Japan’s marginal abatement cost, which could be a proxy of carbon price,
is among the highest.

Marginal Abatement Cost for Achieving NDCs

38

”‘j]better
A

Switzerland
Japan
EU28
Canada
Korea
New Zealand
United States
Norway
East Europe(Non-EU countries)
Thailand
Ausiralia
Mexico
Kazakhstan
Belarus
Russia
South Africa
Turkey
India
Ukraine
China |
0 50 100 150 200 250 300 350 400

CO2 marginal abatement cost ($/1C02)

Source: Research Institute of Innovative Technology for Earth
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The Plan for Global Warming Countermeasures (May 2016)

pron Under the fair and effective framework of Paris Agreement in

: which @all major countries participate, @ Japan will lead the

: international community such that major emitter countries tackle with
Condition :  emissions reductions based on their own capacity to do so. @While
: achieving both global warming countermeasures and economic
growth at the same time, we aim to reduce GHG emissions by 80%
before 2050, as a long-term target.

Such a large scale reduction is difficult to achieve by continuing

" conventional initiatives. Therefore, @we will exert utmost effort to

solve global warming problems through the research, development,

and dissemination of innovative technologies. ®At the same time, we

will encourage domestic investment and enhance international

competitiveness, and ®seek opinions and wisdom broadly from the

i public, aiming for large-scale emissions reductions through long-term

" strategic initiatives. Through these efforts, we will contribute to the
emissions reductions for the entire world.

Principles

Uncertainty — Climate Science

@ There still remains significant uncertainty in climate science.

@ There will be multiple pathways to achieve the 2-degree target depending on climate

sensitivity.
<Various paths to achieve the 2-degree target>

70
T +13%
§ 60 \ \K
o
o
& 50
s -42% \
B 40 —/ \ \\1 \
€
QO

550
% 30 \ S sooggm
\ \ 450ppm
20
B M
10 T —
All relative to 2010 levels
0 T T T T T T T T T T
1990 2010 2030 2050 2070 2090 2100

(Source) Research Institute of Innovative Technology for the Earth (RITE)
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Uncertainty — International Cooperation

@ Paris Agreement is a new start. However, the way ahead is long and winding.

@ In the global market, free riders could significantly harm the effects of the climate

change countermeasure policies.
@ The 80% reduction by 2050 is the best of the best case, where innovative

technologies are developed and disseminated at reasonable cost with international

cooperation.

Significant reduction
achieved globally
¢ -50% global

¢ -80% developed
countries

Contingency @

Weakened Economy

e Excessive regulations
exhaust industry

e Exhaustion of resources
for innovation and
climate change
countermeasures

Contingency @

Dead Agreement

¢ Withdrawal of major
countries

e Major emitter countries
never shift to total
emissions reduction

Wicked Nature of Global Warming Issues

Scientific, social and economic uncertainties about climate change
(e.g., climate sensitivity, damage, mitigation cost)

GHG emissions derive from almost all economic activities. Mitigation
actions entail cost.

While mitigation benefit is global, mitigation cost occurs in each
country.

- “Free rider”

- Agreement on international burden sharing is extremely
challenging.

Long-term challenge & How much burden would current generation
bear for future generation? &-> Conflict with short term political
cycle

How to strike a balance between mitigation and adaptation?

How to strike a balance with other global issues (e.g., hunger,
epidemic, poverty, water)?
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Strategy Co-Existing with Uncertainty

@ Alinear strategy based on one scenario and one solution can’t handle varied
uncertainties

€ Considering different uncertainties in the future, resilience and flexibility is crucial
taking into account domestic social-economical situation and foreign countries’
trends.

Major Objective
[Sustainable development

Flexibility

Resilience

@Flexibility and mile stone

- Prepare some scenarios with range in
order to deal with varied uncertainties.

- "Setting mile stones” for perceiving
changes in technological progress and
modifying policy in advance.

(@Continuously apply PDCA

- Pursue the best measures for that
specific time

®Non-regret action
- Dissemination of energy efficiency
and existing low-carbon technology
- Enlightenment of climate change
etc.)

(2Strategic options
- Technological innovation etc.

Carbon Pricing in Japan (1)

€ For energy end-users, total carbon cost (energy price + explicit/implicit carbon pricing) is the
key determinant of their energy use rather than policy-driven carbon pricing.
€ While Japan’s carbon price is $3/t-CO2, total carbon cost is $250/t-CO2.

50
$21 sa
J\ ~ , -
i " X %
‘ Regulations & |
Fossil Fuel Price Energy Tax Carbon ETS FIT Voluntary Action i
Tax ~ by Industry .
Explicit ' Implicit
<€ >

Carbon Pricing Measures
€ >

Overall Energy Cost per Unit of Carbon

Electricity price for Industry (2015) Gas price for industry (2015)
Korea Canada
United States United States
Canada W Before Tax Price New Zealand

M Before Tax Price

New Zealand  Carbon Tax United Kingdom |

M Carbon Tax

France FIT etc. Garmany I .
United Kingdom 1 B Energy Tax France I ers
Germany RETS Korea '
Japan - Japan (2014)
0 50 100 150 200 $/MWh 0 100 200 300 400 500 $/tc02 i5
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Carbon Pricing in Japan (2)

B Carbon pricing is an arrow in the quiver in tackling climate change for
internalizing externalities.

B So long as there is no global carbon price, its adequacy and effectiveness
should be judged based on national circumstances.

€ Japan’s energy taxes are constituting carbon pricing through price effect
and their revenue is utilized for energy and climate policy objectives.

€ Japanese industries are facing higher energy cost compared with other
OECD countries. Japan’s MAC is among the highest.

€ Japans carbon cost (energy cost + explicit/implicit carbon pricing) is even
higher than other major OECD countries.

€ US, Japan’s biggest trading partner, is aiming at lower energy cost without
prospect of introducing any kind of carbon tax.

B There is no compelling reason to further raise energy cost in Japan through
carbon tax or ETS due to concern about international competitiveness,
economic ramification and carbon leakage.

Long-Term GHG Reduction Beyond Border

£ontribution to-red uc-ﬁ’g\_\
? global emissions 5
/@ JCM \
® Public finance N\
/ ® NODC support etc N

(1) Carbon neutral through an international contribution

Contributing to global reduction beyond Japan’s border

Contrbution of private-sector projeets.
% o (non-credit) k.

e ——

~ Reduction by |
'\ transferring JCM credits\ |

. e

(3) Carbon neutral through innovation

(3) Carbon neutral through Global Value Chain
il Neutralizing carbon emissions in the global
value chain

Developing innovative technologies
contributing to long-term reduction of
GHG emissions

\ “Reducing emissions in 3 \
\ “.overseas bages of |
| o o convitng to  "CPE3e Byinesses.” Conirtution 0 redugng emissions
st irovelibn . Seemas throughout globalWalue chain |

® LED N ] Eco-cars /

® . Lithium-ion battery S - \).reen m /

i ® CNF et N L ] ngh—performance /

. 4 steel / Carbon fiber DIS}_/

Source: METI

I 49



2017 WEC International Energy Symposium

National Energy & Environment Strategy for Technological Innovation 2050 (NESTI 2050)

II. Identified target technology fields

fTechnoIogies :
(1) that are innovative and not the extension of the existing efforts but discontinuous and impactful

(2) with the potential for widespread adoption and significant emission reductions
(3) that require medium-to-long-term investment and combined forces among industry, academia and government
\_(4) in which Japan can take the lead or demonstrate our superiority

Energy Systems Integration Technologies Core Technologies for Systems
so that various oomponentscglj.e. energy production, transport
consumption) are networked by ICT and enérgy system is optimizeJ by AL
big data and Io

namely, next generation power electronics,
innovative sensors and superconductivity

)

Energy 1 Production process ] [ O Membrane Separation / Catalysts

_g ﬂ :2 Structural material J O Ultralight and super heat-resistant
E Energy '3 Storage Battery | [ O Metal-Air Batteries / All-Solid-State Batteries ]l
% storage [4 Hydrogen J | O CO, free hydrogen ]
-r‘g Trgy 5 Photovoltaic J | O Perovskite structure / Quantum dot ]
£ || Lgeneration g ceo-thermal || © 5L GESheel J
%

w

[ 7 Capture and Effective Usage of Carbon Dioxide ]

Thank you very much
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Direction of energy tax reform
and policy task in Korea

AN

A 52 Kim Seung-Rae
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O ol X] MiH| 3 7H = A2

(20154 7|&)

A& H| £ (Private cost)

B o8

H| &

(Environmental external cost)

H|-SZX 2|%H|&
(Non-environ. External cost)

A= H| (Fuel cost)

=28

SX|H| (O&M cost)

ZddH| (Capital cost)

247A DA HG
(GHG emission)

H7|= XE2|H|&
(Energy Waste)

th7| 2 2ol mlslt|g

(Air pollutants)

A 9% B8
(Severe Accidence)

INY 2% v
(Human Health)

A2l ™ =84 HI&
(Social Acceptance)

Economic dimension
of sustainability

Environmental dimension

of sustainability

Social dimension
of sustainability
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MIAI7HH 2] = at

« 7} g 3}(Price Effect): CO2 emissions control effect through taxation

+ XM S 1H(Budget Effect): CO2 reduction effect by inflecting tax revenue for
measures for energy-related CO2emissions control

«  SEIZIHAnnouncement Effect)

— Prior Announcement Effect: preventive actions for emissions control before
tax enforcement

— Signaling Effect: raised awareness across all the society against climate
change by the fact of the tax introduction

A02%
A&
Zt = ‘ (Approximately 1.76 million tons of CO2 reduction)
A04% ~ A 21%
P ksk=mniy (Approximately 3.93 million tons to 21.75 million tons of CO2

reduction

Source: Mizuho Information & Research Institute, Inc.

4. Il 3L 78 JHe deka = x|
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