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Global cooperation and Japan’ s policies in progress
toward climate stabilization

o Science: the ultimate goal is to achieve near-zero emissions for
climate stabilization. Back to pre-industrial era?

o International cooperation (Cancun Agreements in December 2010):

e Recognized that deep cut of GHG are required so as to hold the
Increase in global average temperature below 2 degree Celsius
above preindustrial level

e A call for early peak out of GHG emissions, introduction of
monitoring, reporting and verifying system, and the provision of
financial aid to developing countries

o Japan’s policies: the Basic Law on Global Warming
Countermeasures to the Diet in 2010
Showing first political commitment to mid- and long-term reduction

» Clearly indicating numerical targets for mid- and long-term reduction
(with conditions attached)
From 1990 levels: -25% by 2020, -80% by 2050

e Presenting specific measures (Taxes, Emissions trading, Feed-in
tariff)
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Global Environment Committee, Central Council of Environment (Dec 2010)
Mid- and Long-Term Roadmap to Low-carbon Japan
(an interim summary)

« Japan’s GHG emissions reduction targets:
25% reduction by 2020, and 80% reduction by 2050, from 1990 levels

» Building the world’s pioneering model of a low-carbon society may
serve as a basis for Japan’s future growth. It should be noted,
however, that an unprecedented, drastic innovation will be required
to build such a society.

* The objective of building the mid- and long-term roadmap is to
present a springboard for discussion about possible paths toward
achieving a low-carbon society. (e.g. the timing and details of
measures/countermeasures to be implemented)

* The roadmap are expected to serve as a springboard for public
discussion in all sectors and levels, to help build a low-carbon society
In and outside Japan.
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Formulation of Low Carbon Society

* Low
Carbon
Cities

[ g o

* Targe

Solution oriented decision process

setting

* Implement | * Investment/ Social
on the Finance/ infrastructure
ground Burden sharing (hard/ soft)
v ' v Building
* Scenarios/Roadmap . consenstu
1 1 1 to LCS
M|n|m_|z_|ng PO“C.y £ * Technology roadmap
transition Evaluation
. [Assessment
friction

Stepwise planning for realizing a Low Carbon Society

* Models applied

The 2"d Annual Meeting of International Low Carbon Society Research Network



Manufacturing
industry

Houses and
buildings

Vehicles

Community

Rural areas

Energy supply

Japanese technologies helping
the rest of the world to cut GHG

2050 vision for Japan

Low-carbon manufacturing-

emissions by half oriented country

Achieving zero emissions of
houses and buildings
(stock average)

Healthy, comfortable living
space

Reduced air pollution,
traffic congestion,
and heat island phenomena

Next-generation vehicles
accounting for nearly 100%

Achieving compact cities,

Improvement of low-carbon Pedestrian oriented safe town
districts
Community planning toward Improved self-sufficiency rates
zero-carbon emissions of food and timber products

Improved energy

Zero-carbon power sources .
P self-sufficiency

(The table above was prepared based on reviews at working groups.) n



Scenario: Breakdown of energy consumption and CO, emissions in 2050

* In Low Carbon Japan ( 80% reduction in GHG emissions from 1990), high-temperature heat demands in the
industrial sector and long-distance logistics in the transportation sector will account for most of the direct
combustion of fossil fuels.

+ Zero emissions need to be achieved in the commercial/residential sector, electric power generation sector,
passenger vehicles, and short-distance logistics.
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Scenario: 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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for all sectors

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.



Manufacturing Roadmap

ol

Moy

Roadmap (ex) : Sector-wise Roadmap

v M v v v v
1990 2005 2010 2012 2015 2020 2030 2050

¢ o i — 40% reduction in volume of energy consumption compared to current level .
5 Improvement of Shift to low-carbon energy ., _ _
é_ energy efficiency and
= carbon efficiency Establishment of CCS large-scale generation source
=
Y S _ . T N
= 7S _ Creating a market in which companies that have reduced are rewarded
] Greening of the i
Q
@ ___ market | _____ .
@ * Making known emissions volumes and reduction volumes of companies and products
Making known .
Greening of the market: creating a market in which companies that have reduced are rewarded _
e Greening of the market through Global warming countermeasures tax
economic methods
Trading of domestic emissions volumes based on a cap and trade system
* Calculation of emissions Expansion of system to calculate, report, and publicize greenhouse gas emission volumes (reporting of activity volumes, etc.)
volume and reduction volume Examination of
through “manufacturing” calculation method based =
on LCA evaluation of S _e Calculating, reporting and publicizing emissions volumes and reduction effects adding LCA evaluation of companies and products
Greening of the market through company and products Examination of reporting and announcement system
o economic methods Granting economic value to reduction volumes and absorption volumes economic value, carbon offset
o
& ' Global envi t 1 A > . CTTTTTTTmTmTmTTTmTmmmmmmmTmmmmmmmm T mm oo
obal environmen )
g contribution evaluation system iﬁ;ﬂl‘tsma:g Zf)'mo:;zliaezd'"g Establishment and operation of an economic preferential treatment system for outstanding products and companies l
| DeVQlOpmem of produClS, 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
services, and systems in Japan disposal through high value added manufacturing with less resources and energy
and abroad with the lowest use of 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
resources and GHG emissions less resources and energy ' " ’ T
volumes
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 _
'Y Support through interest Implementation of interest subsidies and lease subsidies (around several years for one capital investment)
subsidies for greenhouse gas e L )
reduction investments Verification of reduction effects

4 Utilization of guidelines on emissions control, etc.

Designing of system for

@ Small and medium enterprise  Persons to carry out diagnosis Lo Development of persons to carry out small and medium enterprise GHG diagnosis
| GHG diagnosis system !
“making k i Designing of system to mak . . . . . .
pr(;inl;fl,, nown reduction pee,s,;gd”i'c”g,Sg,fﬁ;irgbﬁg";;fy Maintenance and management of dispatch system for persons to carry out small and medium enterprise GHG diagnosis
L Making known companies Environmental report
activities

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

* 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



Economic evaluation : 1-2% of GDP/y
Expected return on low-carbon investments in terms of energy conservation

Additional investments for global warming countermeasures will be recovered in the form of reductions in
energy costs attained by introducing new technologies. Overall, in Japan, half of additional investments will
be recovered by 2020, and the other half by 2030.

Further review will be required to determine (i) the arrangements for sharing the initial costs and (ii) the
framework for ensuring quick cost recovery.

CREIERARADEMRELRE L T RILF—HIBEFAOER]

150
Trillion yen Investment and Return _
N Energy conservation
100,- Additional investments by 2020
4 investments
! O
! (total for 2011-2020) H H
%O Technologies
! Recoverable introduced in 2012 Reduction attained
E ! energy costs Technologies by introducing energy
s introduced in conservation
R o (total for 2011-2020) 5y 3 H technologies
I | -
1 »
i X o 7S =) 7o) > o
i ! Recoverable = = S N @
-50 energy costs N N N N N
! (total for 2021 Reduction in energy costs Reduction in energy costs
\ 2030) attained by energy attained by energy conservation
-100'. p conservation investments investments
B \ = approx. JPY 35-49 trillion = approx. JPY 34-49 trillion
Investments can be recovered over the long term.
-150 It is necessary to review (i) the arrangements for sharing
A15% A20% A25% costs and (ii) the framework for recovering costs.

OComments expressed at Roadmap Sub-committee

*It is necessary to take into consideration co-benefit of energy conservation in evaluating these numbers.

-1t is not realistic for companies to develop investment plans while taking into account the advantages of energy conservation
10 years or 20 years ahead.

*The impact of climate change is accompanied by a time lag; the generation making investments does not necessarily benefit
from such investments.




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

 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

introduced.

<Low-carbon investment amount and energy reduction expense>

150 :
Energy saving
investment through
I 2020
100 @ Additional
; \Volume of reduction
Investment from energy saving E go
50 ( 11 =°20 total) technolpgies iﬁ
,Z;ZLELH E In the case of device with 10 year lifespan
0 >
Energy expense 3 0 8 0 Q
" reduction & & & S R
-50 (11 — 20 total) ) o g
E duction Energy expense Energy expense
100 1 nergy reauctio reduction f_rom reduction from
expense energy saving energy saving
(’21 =30 total) investment investment
-150 = approx. 5l trillion = approx. 53 trillion
15% 20% 25% yen yen

(25% reduction (3))  (25% reduction (3))
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Policy Evaluation: Early signal makes industry active

Suggestion from applied general equilibrium model

In a optimization model incorporating forward-looking investment behavior, thereisa 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.

25% reduction (innovation acceleration case)

1.00 \ . X :
\ 15% reduction (innovation acceleration case) 0.50
0.80 i
—~ 040 s
g y/4 € 030 —
S 040 g
= = € 020 -
= 0.20 5 trillion yen 2 Elnol t
2 ~ equivalent = 0.10 ployment}
= 000 -= —— S boost
8 020 8 000 T T T T T T T T T T T o¥i60
-V. D people
o ~ N 0 0.10 cquivale
o -040 - - \ -
15% reduction (ordinary case) 0.20
-0.60 25%-reduction(ordinary case) - O 0O Mt ©~® o o
N O NN O A ANMIT N ONOWO O OO0 000 d d™d - ddd - o d N
OO0 000 d o+ ™= oo o o N O O O O O O 0O 00000 O0O0OOoO o o
O 0O 0O 000D 0D0OD0DODO0ODODODOOOO AN AN AN AN AN AN AN AN AN AN AN AN AN AN NN
N AN AN AN AN AN AN AN AN ANANANANNNAN
—— ¥ 15% course —— W 159 acceleration
— W 159 course —— Y150 acceleration :
. V250 COurse — Y2504 acceleration
V250¢ COUrSe == Y250 acceleration
<Movement of GDP (comparison with course case)> <Movement of employment (comparison with course case)>

Quoted from estimate results by Professor Kanemi Ban of Osaka University
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Evaluation: backcasting from 2050
Mid —term Target on the right track to 2050 target?
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Risk management: Sensitivity analysis of nuclear Plant

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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=0.5% reductior
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The years on the graph are the years in which long-term energy demand and supply forecasts were designed.
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Transition program:
Drawing Roadmap toward 2020

o

o

To show business and citizen a clear political signal and pathway
to reach reduction 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
and to evaluate economic impacts of transition to low carbon
society.

A group of experts of more than 100, 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.

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.



Implication of low carbon society

o

Demand side energy reduction is essential and the key, which
requires demand side technological development and, more
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 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.

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 threatening Japanese industry.



