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Progress of Japan’s Climate Policy and Research integration toward Low Carbon Society
Mid/ long- term GHG reduction policy making Contribution from Research Society

-2005 More focus on Kyoto targetR h ’ di2005 More focus on Kyoto target

2005- G8 Glen Eagles Process set 70% reduction scenario research project (04-08,  NIES/ Kyoto 
U., MOE＋50 researchers),  Japan/UK-Joint RP

2007.6 G8 Heiligendamm: 50% reduction globally (PM. Abe) Technological innovation scenario to 2050 (METI)

Researchers’ paradise

2008.6 Kobe G8＋Environmental Minister’s Meeting: LCS RNet
proposed 

Environmental Energy Innovation Plan published by CSTP 
(Central Council for S&T Policy, Chair: PM) Liberal Democratic Party

.7 G8 Toyako: Japan 2050 target 60-80% reduction towards 
Low Carbon Society (PM. Fukuda)

Low Carbon Model Cities (Local base)

2008.12-
2009.4

Cabinet’s Consultative Committee (Chair: Fukui) for 2020 
target to Copenhagen

6 modeling institutions (NIES, IEEJ, RITE, JCER, Keio U.) 
invited. Discussed tech. feasibility, economic impact of policies,

y

2009.4 target to Copenhagen invited. Discussed tech. feasibility, economic impact of policies, 
burden-sharing, international equity 

.6 G8 L’aquila: Japan’s 2020 target of 8%reduction (1990 
base) PM.Aso

2009 9 UN Climate Summit: Japan’s target 2020:25% 2050 80% LCRNet Bologna Meeting (Oct )

Transition

2009.9 UN Climate Summit: Japan’s target 2020:25%, 2050 80% 
(1990 base) (PM. Hatoyama)

LCRNet Bologna Meeting (Oct.)

.12 Re-examination of Fukui Committee for new target (Chair: Ueta) Same institutions invited as Fukui Com.

2010.3 ‘Basic Law on Global Warming Countermeasures’ ‘Center for Low Carbon Society Strategy’ established by JST/2010.3 Basic Law on Global Warming Countermeasures
agreed by Cabinet, passed House of Repres. (June) 

Center for Low Carbon Society Strategy  established by JST/ 
MEXT(2009 Dec.) with 30 researchers

2010.4 Envir. Minister Ozawa’s draft of 25% reduction

.4 Roadmap Sub-committee (Chair: Nishioka) under Central 
C i f i

More than 60 researchers (Univ. ,Research institution, Industry 
) i 8 i i 2010

Democratic Party
Council of Environment started ) engaging under 8 working groups. Will conclude Dec. 2010

.6 Draft Law abandoned, due to election of House of 
Councilors

METI  :Basic plan of Energy opened, 2030:>30% reduction 
(1990 base)  Energy related research institutions participated
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AIM/Enduse[Japan]

Reduction potential and cost of Technologies
Deployment policy of LC technology

C
O

2)
Marginal Abatement Cost to Reduce GHG emissions in 2020Marginal Abatement Cost to Reduce GHG emissions in 2020

[Trans] From normal-size vehicles to small-size and light vehicles
[Trans] freight car (change of ownership from private to commercial) 

[Trans] Energy efficiency improvement of vehicles

50,000 イメージを表示できません。メモリ不足のためにイメージを開くことができないか、イメージが破損している可能性があります。コンピュータを再起動して再度ファイルを開いてください。それでも赤い x が表示される場合は、イメージを削除して挿入してください。
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tC [Trans] Energy efficiency improvement of vehicles

[Trans] Energy efficiency improvement of ships, rails and air
[Residential] Energy efficiency improvement of air conditioners

[Residential] Energy efficiency improvement of Electric appliances
[Residential] Energy efficiency improvement of lights

[Commercial] Energy efficiency improvement of air conditioners
[Commercial] Energy efficiency improvement of motors
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[Commercial] Energy efficiency improvement of lights
[Industry] Measures in the pulp and paper sector

[Industry] Energy efficiency improvement of motor

[Transport] Bionergy10,000

20,000
[Agriculture] Energy efficiency improvement and 
saving in use

[Industry] Measures in the 
Petrochemical industry
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[Residential] Insulation (house & bath)

[Agriculture] Process improvement of 
domestic animal excrement, reduction of 
manure 

10 000

[Transport] Measures to 
reduce service demands

：Industry

：Residential[Industry] conversion to 
natural gas

[Industry] PV

[Residential] Latent heat
recovery in hot water supply

[Trans] Conversion to electric vehicles
[Residential] Heat Pump type hot water supply

[Commercial] Heat Pump type hot water supply-10,000

-20,000

：Commercial

：Agriculture

：Wastes

：Transportation

[Transport] Hybrid vehicles
[Industry] High efficient furnace

[Wastes] Measures in the waste sector

[Industry] Energy efficient improvement 
of private power generation

[Industry] Measures in the steel sector
[Residential] PV

natural gas

-30,000

-40,000

4
Mitigation Potential（ktCO2）

：F-Gas

Note:  MCII, Payback time is 3 years  except  10 years in Insulation and PV. Mitigation potential is compared to the emissions in Frozen Case

[F-gases]Measures in F-gases
[Commercial] Latent heat recovery in hot water supply
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Countermeasures to implement technologies
Feasible with Four sets of countermeasures to achieve the target of 2020

AIM/Enduse[Japan]
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Mechanism that reduction effort is 
economically rewarding
-Introduction of emission trading
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1) Enhancement of Top Runner
Top energy efficiency in all sectors
-Enhancement of regulation
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Strategic support foral
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level

Strategic support for
-Enhanced RPS, Feed-in Tariff
-Green New Deal
- Enhanced standard of energy saving 
building
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‐30,000

‐40,000

costs. 
Economically 

feasilbe

2) Visualization of countermeasure activities 
Information to encourage smart and rational 
choices 

Labeling of GHG emissions

5

0 30,000 60,000 90,000 120,000 150,000 180,000 210,000 240,000 270,0000 30,000 60,000 90,000 120,000 150,000 180,000 210,000 240,000 270,000

- Labeling of GHG emissions
- Mechanism to make the choices economically 
feasible  (e.g. combination with carbon offset).
- Real time display of electric consumptionGHG reduction（ktCO2eq）



Infrastructure: Land-use planning and transportation  
strategy depend on local specificationstrategy depend on local specification
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Example: Passenger transport sector can achieve 80% reduction in energy 
demand via suitable land use & improved energy efficiency

Decline in

Change in passenger transport volume

Land use・

Decline in
transport 
volume

oe
)

Change in passenger transport methods

Change in passenger transport due to 
increased urban density ('compact cities')

Improved energy efficiency

Energy efficiency 
improvement 

Land use
Reduction in
transport volume Grid electricity 

m
an

d 
(M

to Improved energy efficiency

Hydrogen 

er
gy
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em Solar energy generation

Biomass

En
e

2000(Actual figure) 2050(scenario A) 2050(scenario B)

Natural gas

Petroleum oil

Change in passenger transport volume: reduction in total movements due to population decline 
Change in passenger transport methods: modal shift using public transport system (LRT etc.) 
Change in passenger transport due to increased urban density ('compact cities'): reduced travel distance due to proximity

2000(Actual figure) 2050(scenario A) 2050(scenario B) Energy demand in 2000

Change in passenger transport due to increased urban density ( compact cities ): reduced travel distance due to proximity 
of destination 

Improved energy efficiency: improvements in automobiles & other passenger transport devices (hybrids, lightweight  
designs etc.)  



Technology: Need acceleration of improvement in energy and 
b i i hi l b i b 2050carbon intensity to achieve low carbon society by 2050

Energy intensity Carbon intensity (w/o CCS) Carbon intensity (CCS)

1.25 0.65Historical trend
(1960-2000)

Energy intensity Carbon intensity (w/o CCS) Carbon intensity (CCS)

1.70

2.36

1.41

0.78 0.53

Japan Scenario B

Japan Scenario A
(1960 2000)

1 72

2.79

1 62

0.85

0 68

0.61

France

U.K.

2.38

1.72

1.26

1.62

0.45

0.68

Germany

France

0.0 1.0 2.0 3.0 4.0 5.0

Improvement rate of carbon and energy intensity (%/yr)

8
Chinese Energy efficiency improvement:
4.3%/year as of target by 2010, 1.6%/year in 2006, 3.7% in 2007



Huge opportunity g pp y
of Innovation 

(ELIICA) 4 PASSENGER  SEDAN
370km/h MAX.SPEED 

Prof. Hiroshi SHIMIZU, Keio Univ.



Side effects and creation of new industriesSide effects and creation of new industries

Manufacturing Roadmap

Side effects and creation of new industriesSide effects and creation of new industries
Making manufacturing low-carbon to become a pillar for Japan’s growth

Japan: 80% reduction
World: 50% reduction

Now to 2020
• Contribution of global warming measures to 
domestic measures
• Strengthening of sophistication and versatility 
of technologies

2020 to 2050
• Large contribution to global reduction in 
emissions
• Spread of revolutionary technologiesg

• Research and development of revolutionary 
technologies
• Contribution to elimination of supply and 
demand gap

Japan: 25% 
reduction

• Increased dependence on income from 
overseas accompanying the domestic decrease 
in the population of workers

G k t i J

Global green market
Zero-emission 
residences and 

buildings

High-efficiency 
household 
appliance 
products

High-
speed 

railways

CCS

Next-generation 
automobiles

Low-carbon 
cities

Smart 
grids

Next-generation 
manufacturing 

processes
• • • • • • 

Japan’s high-quality materials and products give underlying support for the development of low-carbon products

Green market in Japan

LED
High-

performance 
glass

Carbon 
fiber

High-tensile 
steel • • • • • • 

Secondary 
batteries

Creation of employmentCreation of employment Japan’s green industry becomes 
the top runner in the world

Japan’s green industry becomes 
the top runner in the world

Japanese brands obtain 
large revenues

Japanese brands obtain 
large revenues

10FundsFunds Human resourcesHuman resources InfrastructureInfrastructure SystemsSystemsFunds Human resources Infrastructure Systems

Building mechanisms to promote low-carbon investment in a concentrated manner
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Techno-Economic Models Applied for AnalysisTechno-Economic Models Applied for Analysis

 International Comparability:  MAC (marginal abatement cost) and 
Cost/GDP analysis models by:

 National Institute for Environmental Studies (NIES) National Institute for Environmental Studies (NIES)

 Research Institute of Innovative Technology for the Earth (RITE)

 Domestic Reduction: Bottom up technology based analysis models by: Domestic Reduction: Bottom-up technology-based analysis models by:

 National Institute for Environmental Studies (NIES)

Institute of Energy Economics Japan (IEEJ) Institute of Energy Economics Japan (IEEJ)

 Economic Evaluation: General Equilibrium / Macro-economic models by:

J C t f E i R h (JCER) Japan Center for Economic Research (JCER)

 National Institute for Environmental Studies (NIES)

Keio University Keio University



Evaluation of Options
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Impacts on Economy (as deviations from reference case in 2020)

Economic Evaluation of Six Options for Mid-term Target

Percent 
GDP on a 
cumulative 

Private 
investment

Unemploym
ent rate in 

Disposable 
income per 

household in 

Lighting and 
heating expenses 
per household in 

basis by 
2020

in 2020 2020 2020 2020

1 1 3%/y Growth Reference Case1.3%/y  Growth                                   Reference Case 

2

3 150 40 20 30 h d3
-0.6 ～
-0.5%

-0.8 ～
+3.4%

+0.2 ～
+0.3%

-150～-40 
thousand JPY 
(-3.1 ～-0.8%)

+20～30 thousand 
JPY 

(+13 ～20%)
4

5
-2.1 ～ -0.2 ～ +0.5 ～

-390～-90 
th d JPY

+60～80 thousand 
JPY2.1 

-0.8%
0.2 
+7.9%

0.5 
+0.8% thousand JPY 

(-8.2 ～-1.9%)
JPY 

(+35 ～45%)
6

6 0 ～ 11 9 ～ +1 3 ～
-770～-220 +110～140 -6.0 ～

-3.2%
-11.9 ～
+12.5%

+1.3 ～
+1.9% thousand JPY 

(-15.9 ～-4.5%)
thousand JPY 
(+66 ～81%)Financial stimulus packages such as “Green New Deal” are not included in the model analyses.

• Cost of inaction should be considered as well.



C bilit (R d ti i 2020)

International Comparability of 
Six Options for Japan’s Mid-term Target (2)

Comparability (Reduction in 2020)
% above / below 1990 % above / below 2005

All All
Allocation 
approach

All 
Annex 

I 
Partie

Japan U.S. EU
All 

Annex 
I 

Partie

Japan U.S. EU

s s

1
Equivalent in 
marginal -18 ～

9% +4% -5 ～
+6%

-19～
14%

-14 ～
6% -4% -18～

7%
-14 ～

9%g
abatement cost -9% +6% -14% -6% -7% -9%

2
Equivalent in 
marginal -25% -5 ～

+1%
-24 ～ -

19%
-27 ～ -

23%
-23 ～ -

22%
-12 ～ -

6%
-33 ～ -

30%
-23 ～ -

18%abatement cost +1% 19% 23% 22% 6% 30% 18%

3
Equivalent in 
marginal -29 ～

-25% -7% -24～
-23%

-27 ～
-26%

-26 ～
-23% -14% -34 ～

-33%
-23 ～
-21%abatement cost 25% 23% 26% 23% 33% 21%

4
Equivalent in 
abatement cost 

T t l GDP
-25% -17 ～

-8%
-18 ～
-7%

-31 ～
-30%

-23 ～ -
22%

-23 ～ -
13%

-28 ～ -
19%

-27 ～ -
25%per Total GDP

5
Equivalent in 
marginal 
abatement cost

-39 ～
-29% -15% -39 ～

-29%
-33 ～
-29%

-36 ～
-27%

-22 ～
-21%

-47 ～
-38%

-28 ～
-25%



Investment for transition:1Investment for transition:1--2% of GDP2% of GDP
Fully collected by energy expense reductionFully collected by energy expense reduction

Investment & Burden-sharing 

• Half of the overall investment is recollected by 2020 and an amount equal to the investment 
will be collected by 2030 based on energy expenses that can be saved through technologies 

Fully collected by energy expense reductionFully collected by energy expense reduction

introduced.

<Low-carbon investment amount and energy reduction expense>

Energy saving 
investment through 

2020

Volume of reduction
100

150

Additional 
Volume of reduction 
from energy saving 
technologies

In the case of device with 10 year lifespan
66 85 100 

0

50
investment
(’11 – ’20 total)

E

20
10

20
15

20
20

20
25

20
30

Energy expense 
reduction from

Energy expense 
reduction from

-41 -45 -51

-40 -45 -53

-50

0 Energy expense 
reduction
(’11 – ’20 total)
Energy reduction reduction from 

energy saving 
investment
= approx. 51 trillion 
yen

reduction from 
energy saving 
investment
= approx. 53 trillion 
yen

-150

-100

15% 20% 25%

gy
expense
(’21 – ’30 total)

16

yen
(25% reduction (3))

yen
(25%  reduction (3))

15% 20% 25%
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Overview of the Basic Law on Global Warming Countermeasures
Target setting policy & measures

Overview of the Basic Law on Global Warming Countermeasures

Mid- and Long-term GoalsMid- and Long-term Goals

Greenhouse gas emissions reduction targets:  
25% reduction below 1990 level by 2020

•*premised on the establishment of a fair and effective international framework by all major economies and agreement on theirpremised on the establishment of a fair and effective international framework by all major economies and agreement on their 
ambitious targets

80% reduction below 1990 level by 2050
*striving to share with all economies the vision of the goal of achieving at least 50% reduction of global emissions by 2050 

Renewable energy target:Renewable energy target:
Raising the share of RE out of total primary energy supply to 10% by 
2020

Emission Trading System:
 Establishment of domestic emission trading scheme

Basic MeasuresBasic Measures

 Establishment of domestic emission trading scheme 
 Consider a formula of setting limits of emission as absolute amount of GHG emissions

Tax for Measures against Global Warming:
“Greening” of the tax system overall including the consideration of a tax for measures against

18

 Greening  of the tax system overall, including the consideration of a tax for measures against 
global warming to be implemented from fiscal year 2011

Feed in Tariff applying all renewable energies



Projected greenhouse gas emissions [2020/2030]Projected greenhouse gas emissions [2020/2030]
• 25% reduction of GHG in 2050 is technically possible 
• Demand side (household, office, transportation) reduction is the key
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Note: 2020 25% (1): case including around 10% of international contribution and sinks; 25% (2): case including around 5% of international contribution and sinks; 25% (3): case including no international 

contribution and sinks. 2030 lower order to high order measures: the emissions volume for 2030 is done assuming that the measures that have been carried out in order to reduce 
emissions toward the 25% reduction in 2020 will continue to be carried out in 2012 through 2030.

1990 2000 2005 2008 2020 2030（ 参考）d d

Case of changing macro-frames 
for all sectors

(Reference)

Vo



Scenario and  roadmap: policies and effectsScenario and  roadmap: policies and effects

2010 2020 2050

R d ti f

1990

Reduction of 
greenhouse 
emissions

Thoroughly making known; appearance of effects of existing 
technologies; period of expansion of the domestic market; period 
of entrance into the global market

Infrastructure development; appearance of effects of revolutionary Infrastructure development; appearance of effects of revolutionary 
technologies; period of expansion into the global markettechnologies; period of expansion into the global market

25% reduction 80% reduction

▶ Mechanism to reward people 
and companies cooperating in 
reducing emissions

SMEs andLarge Operation of mechanisms utilizing effective of making known

Fixed-price FIT

Cap and trade: domestic emissions trading
Carbon Tax

Resources

▶ Making emissions volumes known
SMEs and 
individuals

Large 
companies

Operation of mechanisms utilizing effective of making known

Appropriate combination of restrictions and support

Thoroughly making known for all  main constituents

▶ Policy to promote the mass 
spread of existing 

Policies

Promotion of 
voluntary efforts
Restrictions by toptechnologies

▶ Low-carbon infrastructure 
development/▶ Promotion of research and 
development
▶ Development of human resources and 
environmental education
▶ Vitalization of environmental finance

Restrictions by top 
runners

Existing low-carbon technologies
Revolutionary low-carbon technologies▶ Spread of low-

carbon  tech.

▶ E i f

Effe

▶ Vitalization of environmental finance

Domestic market
Global market▶ Expansion of 

new  industries 
and markets

ects

20



Early signal makes industry activeEarly signal makes industry active
Suggestion from applied general equilibrium modelSuggestion from applied general equilibrium model

In a optimization model incorporating forward-looking investment behavior, there is a 5 
trillion yen increase in GDP as of 2020 (consumption is replaced with assets) and a net increase 
in employment of 250,000 people when the direction of policy is clarified compared to when it 
is not clarified, and an early signal has an effect on the low-carbon society direction. 
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▼２５％なりゆき ▼２５％促進

<Movement of GDP (comparison with course case)>

21

<Movement of employment (comparison with course case)>

Quoted from estimate results by Professor Kanemi Ban of Osaka University



Spillover effect of green investment is more than twoSpillover effect of green investment is more than two--fold fold 
employment spillover effect is significantemployment spillover effect is significant

The creation of green markets results in the generation of demand of 45 trillion yen and employment of 1.25 million 
people as of 2020 (equivalent to 90% of the environmental energy field in new growth strategy). Based on an inter-
industry relations table analysis the production spillover effect on the incremental investment necessary for a 25%

interinter--industry relations table analysisindustry relations table analysis

industry relations table analysis, the production spillover effect on the incremental investment necessary for a 25% 
reduction is 118 trillion yen and the employment spillover effect is 3.45 million jobs. The positive effect on the 
materials, machinery, commerce, and service industries is significant.

• • B
en

ef
its

Building  low-carbon society

Vitalization of Vitalization of 
regionsregions

Abundant living Abundant living 
spacesspaces Energy securityEnergy security

Strengthening of Strengthening of 
international international 

competitivenesscompetitiveness

Various benefits are created that 
cannot be expressed with economic 

indicators

As of 2020,

Te
ch

no
lo

gy • 
pp

Super-
insulated 
houses

Next-
generation 

automobiles

High-
efficiency 

water heaters

Creation of various benefits

• • • 

45 trillion yen in demand
and employment for 1.25 million 

people are created
Photovoltaic 
generation

Wind-power 
generation Demand for global warming measures 

T
es Commerce

Materials industry
(steel chemicals, 

Services
(education research

Machine industry
(electrical machines,

houses automobiles water heaters

Spillover effect on various industries

• • • (Total)

will have various spillover effects on 
industry, and as of 2020 there will be:

a market scale of 118 trillion yen *1
an employment scale of 3.45 million 

j b *2

• • • 

id
ua

l i
nd

us
tri

e Commerce( ,
glass, etc.)

(education, research, 
etc.)

(electrical machines, 
transport machinery, etc.)

72 trillion yen 107 trillion yen 110 trillion yen186 trillion yen 592 trillion yen

(Total) jobs *2

*1: This is calculated assuming that the 
the market scale for low-carbon 
technologies will grow through 2020.
*2: Actually as an effect of the creation of 
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In
di

v 400,000 people200,000 people 1.38 million people740,000 people 3.45 million people• • • 

* The monetary amounts are totals for 2011 through 2020 and the numbers of employees are the annual averages.

new markets, it is expected that the 
existing types of industries will shrink to a 
certain degree. The above figure does not 
include this type of minus effect.

Quoted from estimated results by Professor Kiyoshi Fujikawa of Nagoya University and Mitsuru Shimoda of the Applied Research Institute



Target &  path
Mid –term Target on the right track to 2050 target?
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Meanwhile,  climate is changing……
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Formulation of LCS

Solution oriented decision process

Formulation of LCS

Hard/ softImplement Burden

Solution oriented decision process

Hard/ soft
social 

infrastructure

Implement
on the
ground

Burden
sharing/
finance 

B ildiTarget 
setting Scenario/Roadmap 

Building 
consensus 

to LCS

Minimize
transition 

f i ti

Technology roadmap
/assessment

Policy &
evaluationLow 

frictioncarbon 
cities

A dozen challenges to be tackled by LCS research in Japan



Timing:
Mid –term Target on the right track to 2050 target?
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USA
GDP per capitaGDP per capita
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Integrating into economic growth policy

The New Growth Strategy Toward a Radiant Japan
(d id d b th G t i D 2009)(decided by the Government in Dec 2009) 

Target to reach by 2020Target to reach by 2020 Achieve Environmental Conservation and 
E i G h

Create over 50 trillion yen (approximately 500 billion dollars) in  
new markets and 1 4 million new jobs

a ge o eac by 0 0a ge o eac by 0 0
Economic Growth 

new markets and 1.4 million new jobs

Reduce worldwide greenhouse gas emissions by 1.3 billion ton-
CO2 using Japanese technology

Principal measuresPrincipal measures

Support for increasing renewable energy by expanding feed-in 
tariffs, etc
Turn homes, offices, etc. into zero-emission structures

28

, ,
Speed development of innovative technology
Concentrate investment for creating an eco-friendly society



Green Growth in Japan

 Eco-points

Toward Green ConsumptionToward Green Consumption

 Eco-points

 Green purchasing in Public Sectors    etc.

Toward Green Investment Toward Green Investment 

 Greening tax system Greening tax system

 JVETS (Japan’s Voluntary Emissions Trading Scheme) etc.

Toward Green TechnologyToward Green Technology

 R h i t d f li d l t

29

 Research on environment and economy for policy development

 Research on the adaptation of climate change      etc.



Targets for MidTargets for Mid-- and Longand Long--Term measures and policiesTerm measures and policies

roadmap design

20102010 20202020 2050205019901990
▲▲25%25% ▲▲80%80%

★ Toward mid-term objective (2020)
Maximum utilization of current technologies for measures
 Mass spreading of existing technologies
 Thoroughly making emissions volumes known
 Building a mechanism in which people and companies cooperating with reducing 

emissions are rewarded

★ Toward long-term objective (2050)

 Building a mechanism to promote continuous research and development and commercialization of 
revolutionary technologies

g j ( )
Changing mechanisms and infrastructure of society starting from now

revolutionary technologies
 Promoting hardware and infrastructure development to realize a low-carbon society
 Vitalization of human resource development, environmental education, and environmental finance
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Example: SectorExample: Sector--wise Roadmapwise Roadmap
Manufacturing Roadmap

エネルギー消費量現状比3割～4割◆エネ効率･炭素効率改善

2010 2020 20501990 2012 2015 20302005

低炭素エネルギーへのシフト

pp pp

Improvement of 
30 – 40% reduction in volume of energy consumption compared to current levelInt Shift to low-carbon energy

削減した企業が報われる市場の創設

大規模発生源のCCS設置導
入
目
標

◆市場のグリーン化

◆見える化 企業・製品の排出量・削減量の見える化
Making known

Greening of the 
market

p
energy efficiency and  
carbon efficiency

Creating a market in which companies that have reduced are rewarded

Making known emissions volumes and reduction volumes of companies and products

Establishment of CCS large-scale generation source

troduction targets

市場のグリーン化：排出削減をした企業が報われる市場づくり

◆経済的手法による

市場のグリーン化
地球温暖化対策税

キャップ・アンド・トレード方式による国内排出量取引制度

◆"ものづくり"による排出 温室効果ガス排出量算定・報告・公表制度の拡充（活動量の報告等）

g

Greening of the market: creating a market in which companies that have reduced are rewarded

Greening of the market through 
economic methods

C l l ti f i i E i f t t l l t t d bli i h i i l ( ti f ti it l t )

Global warming countermeasures tax

Trading of domestic emissions volumes based on a cap and trade system

◆地球環境貢献評価制度 優秀製品・企業に対する経済的優遇制度の設立・運用優秀製品・企業表彰制度
行

◆ ものづくり による排出
量・削減量の算定

温室効果ガス排出量算定 報告 公表制度の拡充（活動量の報告等）

削減量・吸収量へ経済的価値の付与、カーボン・オフセット

企業・製品のLCA
評価に基づく算定
手法の検討

企業・製品のLCA評価も加えた排出量・削減効果の算定･報告･公表
報告・公表制度の検討

R
oadm

ap

Calculation of emissions 
volume and reduction volume  
through “manufacturing”

Greening of the market through 
economic methods

Global environment 
contribution evaluation system

Examination of 
calculation method based 
on LCA evaluation of 
company and products

Expansion of system to calculate, report, and publicize greenhouse gas emission volumes (reporting of activity volumes, etc.)

System to honor outstanding 
products and companies

Examination of reporting and announcement system

Granting economic value to reduction volumes  and absorption volumes economic value, carbon offset

Calculating, reporting and publicizing emissions volumes and reduction effects adding LCA evaluation of companies and products

Establishment and operation of an economic preferential treatment system for outstanding products and companies

金融のグリーン化等：排出削減に取り組む企業に投融資等のファイナンスが円滑に提供される仕組みづくり

程

表

利子補給・リース料助成の実施（1つの設備投資に対し数年程度）◆温室効果ガス削減投資

◆資源利用やＧＨＧ排出量

が世界一少ない製品・
サービス・システムの国
内外への展開

より少ない資源・エネルギーでより高付加価値なものづくりによる原料調達から製造、輸送、使用、廃棄のすべての段階での
低炭素な製品・サービス・システムの国内・世界市場展開国内市場展開

より少ない資源・エネルギーでより高付加価値なものづくりによる原料調達から製造、輸送、使用、廃棄のすべての段階での
低炭素な製品・サービス・システムのの世界市場展開

p

Development of products, 
services, and systems in Japan 
and abroad with the lowest use of 
resources and GHG emissions 
volumes

Support through interest

p p

Domestic and global market development  and domestic market development  of low-carbon products, services, and systems at all stages from procurement of raw materials to manufacture, transport, use, and 
disposal through high value added manufacturing with less resources and energy

Global market development  of low-carbon products, services, and systems at all stages from procurement of raw materials to manufacture, transport, use, and disposal through high value added manufacturing with 
less resources and energy

Greening of finance, etc.: building of mechanism in which  finance such as investment and lending  to companies that engage in emissions reductions can be provided smoothly
Implementation of interest subsidies and  lease subsidies  (around several years for one capital investment)

◆中小企業GHG診断制度

「削減ポテンシャルの見え
る化」

診断士制度の設計

定期診断の義務化
制度の設計

中小企業GHG診断士の育成

中小企業GHG診断士の派遣制度の維持管理

削減効果の検証

排出抑制等指針の活用による削減支援◆排出抑制等指針の活用

利子補給 リ ス料助成の実施（1つの設備投資に対し数年程度）
に対する利子補給によ
る支援

Support through interest 
subsidies for greenhouse gas 
reduction investments

Utilization of guidelines on emissions control, etc.

Small and medium enterprise 
GHG diagnosis system
“making known reduction 

Development of persons to carry out small and medium enterprise GHG diagnosis

Maintenance and management of dispatch system for persons to carry out small and medium enterprise GHG diagnosis

Reduction support through utilization of guidelines on emissions control, etc.

Verification of reduction effects

Designing of system for 
persons to carry out diagnosis

Designing of system to make 
i di di bliる化」 制度の設計 中小企業GHG診断士の派遣制度の維持管理

◆企業活動の見える化 環境報告書

有価証券報告書への地球温暖化に係るビジネスリスク・ビジネスチャンスの記載

※ 2011年度から実施される地球温暖化対策税による税収等を活用し、上記の対策・施策を強化。

対策を推進する施策 準備として実施すべき施策
31

potential”

Making known companies 
activities

Environmental report

Maintenance and management of dispatch system for persons to carry out small and medium enterprise GHG diagnosisperiodic diagnoses obligatory

* Strengthening of the above policies and measures utilizing  tax revenues from a global warming countermeasures tax to be implemented starting in FY2011.

Policy to promote measures Measure that must be carried out as preparation

Listing of business risks and business chances related to global warming in marketable securities reports



Element models for Element models for 
Japan low carbon society project developed by Prof. Matsuoka (Kyoto Japan low carbon society project developed by Prof. Matsuoka (Kyoto 
Univ.)Univ.)

Popu

Tec
exp

A
rcS Mpr Ir

Transition Model Snap shot model

A
rc

C
os

Scenario, 
Storyline

Household production/Lifestyle model 
(identify effects of consumer behavior 
considering change of age/type of  

n .)n .)

ulation dynam
ic m

chnology develop
pert judgm

ent)

A
rchiv

chive data 

S
ocio-eco

M
acro-econom

ic m
roductivity chang

nfrastructure/buil
residential/nonres

hive data se
stg g g yp

household/ environment-oriented 
preferences on energy service demand, 
transportation trip demand by 
econometric methods and estimate 
impacts of intervention scenarios)

m
odel (cohort m

o

pm
ent schedule fo

ve data set

set of Tech

onom
ic sc

m
odel (econom

et
ge, IS balance and

lding dynam
ic m

o
sidential housing,

Tra

et of E
nergy 

Passenger/Freight Transportation 
demand model (parameter estimate of 
trip generation, modal share using 
statistics on person trip, traffic flow, 
freight flow and others. Service 
demand estimation assuming odel including  bir

or energy use, pr

t of S
ocio-e

hnology de

cenario, In

tric m
odel for par

d calculation of B

odel (econom
etric

, construction and

ajectory

Balance, En

technology and behavior change)

Energy supply and demand balance 
model (adjusting seasonal/daily energy 
balance of electricity, heat, and 
hydrogen supply and demand rth/death, inter-re

roduction, and co

econom
ic c

evelopm
ent

nterventio

ram
eter estim

ate 
BAU

 scenario)

c/engineering bot
d retirem

ent of en

nvironm
ental

considering infrastructure 
development)

Energy technology bottom-up model (technology 
selection of energy supply, conversion, 
consumption using egional/national m

onsum
ption (R

&D

change

t and diffus

on scenari

of supply-side po

ttom
-up approach

nergy supply facil

l Burden, an

p g
econometric/engineering/management methods)

General equilibrium model (investigate feasibility, 
economic impacts considering general 
equilibrium of approx. 40 services includingm

igration)

 plan, 

sion

io otential 

h for 
lities) 

nd equilibrium of approx. 40 services including 
energy at service and labor market with support 
of other models)
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Roadmap toward Low Carbon Japan:Roadmap toward Low Carbon Japan:
feasibility cost and burden sharingfeasibility cost and burden sharingfeasibility, cost and burden sharingfeasibility, cost and burden sharing

Recent Japanese Climate Policy 
Roadmap to realize Low Carbon JapanRoadmap to realize Low Carbon Japan
Implication of Low Carbon Society
No alternatives but technology 

Shuzo NishiokaShuzo Nishioka
C i iC i i S SS S iiChair, MidChair, Mid-- and Longand Long--Term Roadmap Survey SubTerm Roadmap Survey Sub--committee,   committee,   

Central Council of Environment, JapanCentral Council of Environment, Japan
Senior Visiting Researcher, National Institute for Environmental StudiesSenior Visiting Researcher, National Institute for Environmental Studies



Recent Japanese Climate PolicyRecent Japanese Climate Policy

 2008: long-term target of 60-80% reduction in 2050 
was set in PM Fukuda’s Low Carbon Society Vision 
declared before Toyako G8 Summitdeclared before Toyako G8 Summit

 2009:mid-term target of 15% reduction in 2020 
compared to 2005 was announced by PM Aso beforecompared to 2005 was announced by PM Aso before 
L'Aquila G8 Summit 
 But no clear political will, in shape of law and p p

countermeasures, has been expressed so far. 
 2010: Hatoyama Cabinet: submission of the Basic 

Law on Global Warming Countermeasures to the 
Diet: a historical step in Japanese climate policy



Major issuesj

 Conditionality: how to define?
 Substantial domestic reduction/ international purchase?
 Clear transition program?⇒roadmap 
 Domestic burden sharing?

 How to ease economic impacts of rapid change?
 Adjustment with energy demand-supply plan
 How to survive international technological competition?g p



Transition program: 
Drawing Roadmap toward 2020Drawing Roadmap toward 2020

 To show business and citizen a clear signal and pathway to reach 
d ti t treduction target 

 The underlying strategy is restructuring Japan to be a world-
leading low-carbon society and make low carbon know-how as a 
core of economic growth.

 A set of technical and economic models (AIM：Asia-Pacific 
Integrated Model) was applied to confirm  technical feasibility g ) pp y
and to evaluate economic impacts of transition to low carbon 
society. 

 A group of experts of more than 50, in housing, transportation, A group of experts of more than 50, in housing, transportation, 
urban planning and industry sectors engaged in drawing 
concrete procedures to reach sector-wise reduction target by 
removing existing technological and institutional barriers.g g g

 The study concludes that 25% reduction is technically feasible, 
with cost of less than 2% of GDP, but strong policy guidance is 
indispensable for realizing this low carbon transformation.indispensable for realizing this low carbon transformation. 



Projected energy efficiency improvement: Projected energy efficiency improvement: 
AirAir--conditioners for cooling and heatingconditioners for cooling and heating

http://2050.nies.go.jp
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Implication of low carbon societyImplication of low carbon society
 Demand side energy reduction is essential and the key, which 

requires demand side technological development and, more q g p ,
importantly, deployment into society. 

 Not only technology, but social-infrastructure change should be 
followed

 Achieving low carbon society requires acceleration of 
improvement in carbon and energy intensity into double than 
the past trend. 

 One common barrier throughout sectors is the lack of human 
resources to apply new technologies in operation. 

 Severe international technological competition for decoupling 
GHG i i d GDP h t t d l d J d l d iGHG emission and GDP has started already. Japan delayed in 
participating this transition race and is not easy to maintain its 
leading position in low energy technologies after 20 years’ 
stagnation in improving energy intensity.stagnation in improving energy intensity. 

 In addition, a very rapid catching-up of Asian emerging 
countries, with technological leapfrogging possibilities as shown 
in the cases of PV and EV technologies, is another factor g ,
threatening Japanese industry. 
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Japan delayed for low carbon technologies 
development and deployment?

Energy Intensity (ppp)
p p y

Original Data: IEA (2009) CO2 Emissions from Fuel Combustion ‐ Highlights
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From Toyota toFrom Toyota to 
Pansonic?

No engine but only 
t i h lmotors in every wheel

PLATFORM by SIM-Drive



Chinese Low Carbon Scenario

CO2 Emission from Energy Activities in China,
IPAC Results
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1000 Demonstrated by 
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80% emission0
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80% emission 
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Baseline Low Energy Policy

LCS Global 50% Proposal

Jiang Kejun (Energy Research Institute) , Low Carbon Sociaty Scenario up to 2050 for China
Japan Low-Carbon Society Scenarios toward, 2050 Project symposium 
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Asian Opportunity : Free from past high-energy-
depending technology track

Long-term Trends in Energy Intensity 
(energy/GDP)

p g gy

China？

＊Japan’s leap-frog

Possibility of Asian 
India？

y
countries’ catch-up

– How can we facilitate technology leap flogging to promote low carbon 
development?

– What would be mechanisms (international and national, market and non 

48
market) that could facilitate those leap‐floggings to low carbon 
technologies?



No other alternatives but innovation in 
technology and the societytechnology and the society

 “Stable Climate” is not  free and has no alternatives
 Introducing innovative policies to pull up again 

Japanese technological superiority by setting higher 
GHG reduction target is quite necessary now. 

 Early actions based on clear roadmap are strongly 
d d t l f ti dditi lrecommended, not only for preventing additional 

accumulation of GHG in the atmosphere, but for 
accelerating technological innovations by capturingaccelerating technological innovations by capturing 
market share and accumulate learning-by-doing 
experience, and for well planed investments in social p p
infra-structure which need long lead-time 

 Clear political will and signal is the most required in 

49

this big transition era toward low carbon Japan 



Changes to macroChanges to macro--frames (2)frames (2)
Taking into consideration the forecast of the Advisory Committee on Energy and Natural Resources for this 
estimate, it is supposed that an additional eight atomic power plants will be constructed between now and 2020 
(with a power generation volume of 60.15 million kW, equal to all the atomic power plants in Japan), but the plan 
for atomic power plans has been moving forward at a lower order than required, so the examination of a risk 
management proposal is needed.

<Forecast for atomic power at the Advisory Committee on Energy and Natural Resources>
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Methodology: Technology model and CGE ModelMethodology: Technology model and CGE Model

The macro-frames (indicators showing the condition of society and the economy) will be changed 
according to measures In addition to the preliminary calculation of macro frames given initiallyaccording to measures. In addition to the preliminary calculation of macro-frames given initially, 
analysis and evaluation regarding emissions volumes and reduction volumes will be carried out 
based on the macro-frames, which have been changed according to carbon prices.

Adjusted 
Macro-frame

Macro-frames are 
expected to change 
according to carbon 
prices

Japan technology modelJapan economy model

Macro-frame

C i t t ti iti d i l l t d i

Case of changing macro-
frames for all sectors

prices.

Energy efficiency

Technologies are chosen according to the 
reduction targets.

Consistent activities and prices are calculated in 
terms of the macro economy according to the 

reduction targets. Case of fixed macro-
frames for industry

Common fixed macro-Energy efficiency
additional investment amount

Given

Common fixed macro
frames are expected 
regarding all reduction 
targets.
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Given 
Macro-frame
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Industrial structural change eases demand side effortsIndustrial structural change eases demand side efforts
(2020)

• non-fixed macro-frames, the reduction efforts in daily life are reduced.

(2020)

1 , 061 1 , 011 946 

1 , 500

系列7

▲15%

1 , 066 1 , 014 943  

1 , 500

非エネルギー

部門

エネルギ 転O
2)

Non-energy sector

Energy supplyfC
O

2)

50
46

162
155

154

▲15% ▲20%
▲25%

1, 000

エネルギー転換部

門

運輸部門

174

50
46

41

166
158

158

▲15% ▲20%
▲25%

1, 000

エネルギー転

換部門

運輸部門

百
万

ト
ン

C
O Energy supply

sector
Transportation sector

Office sectorio
ns

 o
f t

on
s o

f 

114 103 90

165 152
133

171
165

153

42

500

業務部門

家庭部門109 98 81

163 145
120

174
168

158

41

500

業務部門

家庭部門

ス
排
出
量

(百

Office sector

Household

Industry sectorm
is

si
on

s (
m

ill
i

技
術

技
術

ト
レ

398 390 374

90

0

産業部門

基準年排出量

405 399 385

0

産業部門

基準年排出量

室
効
果
ガ
ス

Industry sector

Standard annual 
volume of emissions

en
ho

us
e 

ga
s e

m

2020年
全部門 ク 変動

術
固
定

術
改
善

レ
ン
ド

0

▲25%

①

▲25%

②

▲25%

③

▲25%

①

▲25%

②

▲25%

③

温
室

Case of changing macro- Case of fixed macro-Vo
lu

m
e 

of
 g

re
e

全部門マクロフレーム変動ケース

53Note: 2020 25% (1): case including around 10% of international contribution and sinks; 25% (2): case including around 5% of international contribution and sinks; 25% (3): case 
including no international contribution and sinks.

2020 2030
Case of changing macro

frames for all sectors
Case of fixed macro
frames for industry

V



More economically achievable when industrial structure changesMore economically achievable when industrial structure changes

• The total investment amount in order to realize a 25% is approximately 60 to 100 
trillion yen in the period from 2011 through 2020.

• By changing the industrial structure the addition investment amount is lowered by• By changing the industrial structure, the addition investment amount is lowered by 
about 10 trillion yen.

ou
nt

n) 120

m
en

t a
m

o
ri

lli
on

 y
en

74

92

66

85
100

80

100

al
 in

ve
st

m
–

20
20

, t
r 59

66

40

60

A
dd

iti
on

a
(2

01
1 

–

0

20

A

15% 20% 25%Non-fixedstructure Fixed structure
reduction rate

54



5.5. Side effects and creation of new industriesSide effects and creation of new industries

Manufacturing Roadmap

5.5. Side effects and creation of new industriesSide effects and creation of new industries
Making manufacturing low-carbon to become a pillar for Japan’s growth

2020 2050

Japan: 80% reduction
World: 50% reduction

Now to 2020
• Contribution of global warming measures to domestic 
measures
• Strengthening of sophistication and versatility of 
technologies

R h d d l t f l ti

2020 to 2050
• Large contribution to global reduction in emissions
• Spread of revolutionary technologies
• Increased dependence on income from overseas 
accompanying the domestic decrease in the population 

f k• Research and development of revolutionary 
technologies
• Contribution to elimination of supply and demand gap

Japan: 25% 
reduction

of workers

G k t i J

Global green market
Zero-emission 
residences and 

buildings

High-efficiency 
household 
appliance 
products

High-
speed 

railways

CCS

Next-generation 
automobiles

Low-carbon 
cities

Smart 
grids

Next-generation 
manufacturing 

processes
• • • • • • 

Japan’s high-quality materials and products give underlying support for the development of low-carbon products

Green market in Japan

LED
High-

performance 
glass

Carbon 
fiber

High-tensile 
steel • • • • • • 

Secondary 
batteries

Creation of employmentCreation of employment Japan’s green industry becomes 
the top runner in the world

Japan’s green industry becomes 
the top runner in the world

Japanese brands obtain 
large revenues

Japanese brands obtain 
large revenues

55FundsFunds Human resourcesHuman resources InfrastructureInfrastructure SystemsSystemsFunds Human resources Infrastructure Systems

Building mechanisms to promote low-carbon investment in a concentrated manner



Changes to macroChanges to macro--frames (1)frames (1)

The volume of activity changes according to the carbon price. The macro-frame is not 
fixed, and it is necessary to analyze taking into consideration the width.

160120

Material production volume Automobile travel volume

fixed, and it is necessary to analyze taking into consideration the width.
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Structure of MidStructure of Mid-- and Longand Long--Term Roadmap review panelTerm Roadmap review panel

• The review panel is implemented as an operation commissioned by the Ministry of the Environment. A total of 29 review panel 
meetings have been held bringing together 52 experts from various fields.

< Working groups > < Assigned area > < Chairman >

Automobiles WG

Residences and Buildings WG

L l D l t WG

• • • 

• • • 

• • • 

• • • Daily life – field of automobiles

Daily life – field of residences and buildings

L l d l t

Waseda University Yasuhiro Daisho

Building Research Institute Shuzo Murakami

T k I i f T h l T Y i

< Working groups > < Assigned area > < Chairman >

Energy Supply WG

Rural Communities Sub-WG

Local Development WG • • • 

• • • 

• • • 

• • • 

• • • 

• • • Energy supply

Local development

Local development (rural communities)

Waseda University Tadashi Otsuka

Tokyo Institute of Technology Tetsuo Yai

Forestry and Forest Products Research Institute Mitsuo Matsumoto

Overall Review Panel • • • • • • Overall and manufacturing National Institute for Environmental Studies           Shuzo Nishioka

◆ Relationship between assigned areas of working groups and emission sectors
(Honorary titles omitted)

Daily lifeDaily life
CO2 originating from power generation

After shift ManufacturingManufacturingResidences and buildingsResidences and buildings

Forest s
etc.

AutomobilesAutomobilesAutomobilesAutomobiles

A
gricultur

CO2 originating from power generation

Before shift

Industry + industry processes + F gasesHomes + buildings Railways / marine / airRailways / marine / airRailways / marine / airRailways / marine / air

T t ti

sinks, 
.

Energy supplyEnergy supply

(direct emissions)

-2 0 2 4 6 8 10 12 14
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Volume of greenhouse gas emissions
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Local developmentLocal development
(Rural communities)(Rural communities)

Transportation(indirect emissions)



Sharing common field of interest 

Low Carbon Growth/Developmentp

Projection CO2 Emission

2525
ＣＯ２Emission (GtC)

22 1%

USOthers

15

20

15

2022.1%
31.8%

2004
GlobalCO2emission

10
開発途上国

10
Non-Annex I

18.1%
4 3%

７２0Gｔ-C

（２６５Gｔ-CO2）
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5

先進国
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5

12.8%6.0%
4.8%

4.3%
Ｃｈｉｎ

ａ
Japan

India
＊
Cool Earth 50Annex I

出典： Kainuma et al., 2002: 
Climate Policy Assessment, Springer, p.64.

2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 21002000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

年
EU 15Russia

エネルギー・経済統計要覧 (2007年版）より環境省作成

京都議定書第１約束期間後（２０１３年以降）の次期枠組みについては、

・京都議定書を批准していないアメリカや、・京都議定書を批准していないアメリカや、

・京都議定書上、削減約束のない中国、インドなどの主要排出途上国に・京都議定書上、削減約束のない中国、インドなどの主要排出途上国に

もも

最大限の排出削減努力を促す実効ある枠組みを構築する必要がある

9



Asian LCS scenarios study
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We have just started new research project “Asian Low-Carbon Society
Scenario Development Study” (project leader: Mikiko Kainuma) during

FY2009-2013, funded by Global Environmental Research Program, MOEJ



Asian Opportunity 1: 
Low carbon technologies already available
iｆ t h l i l h d (2020)iｆ technologies commonly shared  (2020)
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 China, US, India, Western Europe and Russia are major 5 regions where there are 
large reduction potentials, and it accounts for 63 % of total reduction potentials in 
the world. Top 10 regions account for about 80 % of total reduction potentials.



Step 1 Step 2 Step 3 Step 4

Energy Efficiency is the key, but not enough
Step 1
Social 
change

Step 2
Service
demand

Step 3：
Energy 
demand

Step 4：
CO2

emission

×
CO2

Emission＝ Pop
GDP Service 

Demand
CO2

× P ×
Energy

×
Energy

Service EnergyEmission Pop Pop GDP ×

GDP/Cap Service Industry Energy Low CO2 Popは

Service 
Demand

p
2.7

y
Shift  0.45

gy
efficiency

0.6
Carbonize

0.5
0.3

p
0.8

Service Demand
Same as 2000

【Demand side】
Saving energy devices, 

hi-insulated housing,

【Supply side】
Nuclear, 

Renewables CCShi insulated housing, 
renewable energy,
Compact city 70%
40％ reduction

Renewables,CCS 
with Coal

30％ reduction
40％ reduction

2050 Japan LCS Scenario 



Ex. Roadmap for ManufacturengEx. Roadmap for Manufacturengp gp g

Establishment of CCS large-scale generation source Elimination of

20102010 20202020 20302030 20402040 20502050

Targe Benchmarks
30 to 40% reduction in energy 
consumption

g g Elimination of 
chlorofluorocarbons

et

Global warming countermeasures tax and trading of domestic emissions 
volumes with a cap and trade system

Examination of 
methods

System design

Granting of economic value for reduction 
volumes and absorption volumes

I t t b idi f d ti i t t

R
oad

Interest subsidies for reduction investments

Listing of business risks and business chances related to global 
warming in marketable securities reports

dm
ap

Research and 
development

Revolutionary technologies / spread and expansion of 

non-chlorofluorocarbon products

Interest subsidies for reduction investments
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A Look at Greenhouse Gas Emissions by Sector in 2020 and 2050 
(unit: million tons of CO2)

1990
Creative manufacturing Home Industrial Transport Non‐energy

Energy Conversion
Daily Life / Community Development

±0% at 1990

1990

2005

482

456

127

174

164

237

217

257

68

79

202

155

2007 180468 242 246 83 152

2008
(preliminary
estimates)

172420 232 236 78 148

2020
(converted to
macro*1)

2020

-25%

374~
(-11%)*3

154~
(+4%)

90~
(-48%)

133~
(-43%)

153~
(-35%)

42~
(-46%)

385~ 158~81~ 120~ 158~ 41~2020
(fixed macro*2)

2050 -80%252

385~
（▲8%）※3

158~
(+7%)

81~
(-53%)

120
(-48%)

158~
(-33%)

41~
(-47%)

(Possibly includes international contributions and sinks)

80%

*1: “Case of all sectors converted to macro frameworks” based on the pricing of carbon.
*2: “Case of the industrial sector fixed to macro frameworks”
*3: Ratio of emissions cut to 2008.



Scenario Approach to Develop 
Japan Low Carbon Society (LCS)

Depicting 
Ch ki

Japan Low-Carbon Society (LCS)
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Can we live with such a catastrophe?
Projection of surface temperature from 1900j p

地球シミュレータによる２１００年までの気候変化予測ー地上温度

東大気候システム研究センター・国立環境研究所・地球環境フロンティア研究センターCCSR/NIES/FRSGC＋Earth Simulator



Scope, division, and viewpointsScope, division, and viewpoints

Manufacturing Daily life
Realizing high added value Realizing comfortable 

（３）政策決定
合意形成

プロセス改善

（１）低炭素社会構築の方法論

Realizing high added value 
manufacturing that leads 
the world in reducing 
carbon.

g
low-carbon living, 
including changes to 
lifestyles and work 

（２）転換への
合意形成

（７）低炭素技術
受容社会基盤

（11）社会
実装手段

（９）負担方式
資金供給方法

（５）目標
設定

Greatly contributing to the 
reduction of emissions 
worldwide.

y
styles.（１０）転換摩擦

解消

（６）技術システム評価
ロードマップ策定

（８）推進政策
経済評価

（４）具体的手順設計
（１２）低炭素

都市構築

 Realizing ideal low-carbon-
type cities where people can 
live comfortably, making use 
of the characteristics of each

（４）具体的手順設計

日本において低炭素社会研究が取り組むべき12の挑戦

13/06/2010SN

都市構築

of the characteristics of each 
region.
 Reducing carbon, including 

sinks in rural areassinks in rural areas.

Local development
66



International Low Carbon Society Research Network

The 2nd Annual Meeting
20-21 September, 2010   Berlin
Shuzo Nishioka Secretary General (IGES)

気候の恵みをかみしめる

Shuzo Nishioka, Secretary General (IGES)



integration 
toward Low Carbon Society

Mid/ long- term GHG reduction policy Contribution from Research Society
making

-2005 More focus on Kyoto target
2005- G8 Glen Eagles Process set 70% reduction scenario research project (04-g p j (

08,  NIES/ Kyoto U., MOE＋50 researchers),  
Japan/UK-Joint RP

2007. G8 Heiligendamm: 50% reduction globally Technological innovation scenario to 2050 
6

g g y
(PM. Abe)

g
(METI)

2008.
6

Kobe G8＋Environmental Minister’s 
Meeting: LCS RNet proposed 

Environmental Energy Innovation Plan 
published by CSTP (Central Council for S&T 
Policy, Chair: PM) 

.7
G8 Toyako: Japan 2050 target 60-80% 
reduction towards Low Carbon Society
(PM F k d )

Low Carbon Model Cities (Local base)

(PM. Fukuda)
2008.
12-
2009

Cabinet’s Consultative Committee (Chair: 
Fukui) for 2020 target to Copenhagen

6 modeling institutions (NIES, IEEJ, RITE, 
JCER, Keio U.) invited. Discussed tech. 
feasibility economic impact of policies2009.

4
feasibility, economic impact of policies, 
burden-sharing, international equity 

6
G8 L’aquila: Japan’s 2020 target of 
8%reduction (1990 base) PM Aso.6 8%reduction (1990 base) PM.Aso

2009.
9

UN Climate Summit: Japan’s target 
2020:25%, 2050 80% (1990 base) (PM. 
Hatoyama)

LCRNet Bologna Meeting (Oct.)



Formulation of LCS

Solution oriented decision process

Formulation of LCS

Hard/ softImplement Burden

Solution oriented decision process

Hard/ soft
social 

infrastructure

Implement
on the
ground

Burden
sharing/
finance 

B ildiTarget 
setting Scenario/Roadmap 

Building 
consensus 

to LCS

Minimize
transition 

f i ti

Technology roadmap
/assessment

Policy &
evaluationLow 

frictioncarbon 
cities

A dozen challenges to be tackled by LCS research in Japan



Low Carbon Society related policies in 
Japanp

2007 Feb. : Low Carbon Society (NIES) research interim 
report 

June : PM Abe Cool Earth 50  (Worldwide reduction of 
50% in 2050)

in Heiligendamm  G8
2008  May: PM Fukuda’s vision ( 60-80% reduction in 2050 

from now)
“Low Carbon Society” in Fukuda’s Basic Policy in 

C hCongress speech 
Low Carbon City     -10 cities designated

CS GJune : LCS Rnet proposed and accepted at G8 
Environment

Mi i t M ti i K bMinistry Meeting in Kobe
Nov. : 6 levels discussed for 2020  Mid -term Reduction 

Target



Techno-Economic Models Applied for AnalysisTechno-Economic Models Applied for Analysis

 International Comparability:  MAC (marginal abatement cost) and 
Cost/GDP analysis models by:

 National Institute for Environmental Studies (NIES) National Institute for Environmental Studies (NIES)

 Research Institute of Innovative Technology for the Earth (RITE)

 Domestic Reduction: Bottom up technology based analysis models by: Domestic Reduction: Bottom-up technology-based analysis models by:

 National Institute for Environmental Studies (NIES)

Institute of Energy Economics Japan (IEEJ) Institute of Energy Economics Japan (IEEJ)

 Economic Evaluation: General Equilibrium / Macro-economic models by:

J C t f E i R h (JCER) Japan Center for Economic Research (JCER)

 National Institute for Environmental Studies (NIES)

Keio University Keio University



Overview of the Basic Law on Global Warming CountermeasuresOverview of the Basic Law on Global Warming Countermeasures

Mid- and Long-term GoalsMid- and Long-term Goals

Greenhouse gas emissions reduction targets:  
25% reduction below 1990 level by 2020

•*premised on the establishment of a fair and effective international framework by all major economies and agreement on theirpremised on the establishment of a fair and effective international framework by all major economies and agreement on their 
ambitious targets

80% reduction below 1990 level by 2050
*striving to share with all economies the vision of the goal of achieving at least 50% reduction of global emissions by 2050 

Renewable energy target:Renewable energy target:
Raising the share of RE out of total primary energy supply to 10% by 
2020

Emission Trading System:
 Establishment of domestic emission trading scheme

Basic MeasuresBasic Measures

 Establishment of domestic emission trading scheme 
 Consider a formula of setting limits of emission as absolute amount of GHG emissions

Tax for Measures against Global Warming:
“Greening” of the tax system overall including the consideration of a tax for measures against

72

 Greening  of the tax system overall, including the consideration of a tax for measures against 
global warming to be implemented from fiscal year 2011

Feed in Tariff applying all renewable energies



Impacts on Economy (as deviations from reference case in 2020)

Economic Evaluation of 
Six Options for Japan’s Mid-term Target (3)

Percent 
GDP on a 
cumulative 

Private 
investment

Unemploym
ent rate in 

Disposable 
income per 

household in 

Lighting and 
heating expenses 
per household in 

basis by 
2020

in 2020 2020 2020 2020

1 1 3%/y Growth Reference Case1.3%/y  Growth                                   Reference Case 

2

3 150 40 20 30 h d3
-0.6 ～
-0.5%

-0.8 ～
+3.4%

+0.2 ～
+0.3%

-150～-40 
thousand JPY 
(-3.1 ～-0.8%)

+20～30 thousand 
JPY 

(+13 ～20%)
4

5
-2.1 ～ -0.2 ～ +0.5 ～

-390～-90 
th d JPY

+60～80 thousand 
JPY2.1 

-0.8%
0.2 
+7.9%

0.5 
+0.8% thousand JPY 

(-8.2 ～-1.9%)
JPY 

(+35 ～45%)
6

6 0 ～ 11 9 ～ +1 3 ～
-770～-220 +110～140 -6.0 ～

-3.2%
-11.9 ～
+12.5%

+1.3 ～
+1.9% thousand JPY 

(-15.9 ～-4.5%)
thousand JPY 
(+66 ～81%)Financial stimulus packages such as “Green New Deal” are not included in the model analyses.

• Cost of inaction should be considered as well.



Elements of Options and Evaluation
Ministry of the Environment 

Japan

Elements of Options and Evaluation

1. Level of targets
GHG E ti i i CO i i ＋ N CO GHG GHG: Energetic-origin CO2 emissions ＋ Non-CO2 GHGs 

 International Comparability: Marginal Abatement Cost (MAC) &  Cost /GDP

2. Emission reduction scenarios to satisfy the level of targets
 Fuel shares of electricity generation
 Primary energy supply by fuel
 Level of required measures (supply and demand side)q ( pp y )
 Activity data

3. Macro-frame fixed (Iron & Steel Production, Nuclear power, Traffic Volume, GDP growth)

E i d i l i fl ith th l l f t t4. Economic and social influence with the level of targets
(economic growth, employment, energy security etc.)

5. Checked by
 Compatibility with UNFCCC consideration ( Annex I: 25-40%reduction)
 The path to 2050 (Fukuda Vision of 60-80% reduction in 2050
 Cost of inaction

6. In addition, following elements are to be considered later as final decision for negotiation
 carbon sink,
 carbon credits



Description Reduction in 2020 Necessary Policies and 
M

Six Options for Japan’s Mid-term Target (1)

Measures% above/ 
below 1990

% above/ 
below 2005

1 “Business as usual” case +4% -4% Spontaneous renewal of 
based on Long-term Energy 
Demand and Supply Outlook /

machines and facilities 
based on existing 
technologies

22 25 % reduction of overall 
developed countries’ 
emissions below 1990 
(allocated on a basis of

-5 ～ +1% -12 ～ -6%

(allocated on a basis of 
equivalent marginal 
abatement cost)

3 Introduction of best available -7% -14% Introduction of best 
technologies to machinery 
being renewed based on 
Long-term Energy Demand 

d S l O tl k

available technologies 
to machinery being 
renewed partly with 

land Supply Outlook compulsory measures
4 25 % reduction of overall 

developed countries’ 
emissions below 1990

-17 ～ -8% -23 ～ -13%

emissions below 1990 
(allocated on a basis of 
equivalent cost as a 
percentage of GDP)



Timing:
Mid –term Target on the right track to 2050 target?

14

Mid –term Target on the right track to 2050 target?
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出典: IEA CO2 Emissions(-1989), 環境省温室効果ガス排出量（1990～2008) 


