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CCSR/INIES/FRCGC, Japan
Surface Air Temperature Change




To avoid serious CC impacts, it is likely to be
necessary of temperature raise stabilization below
2 degree compared with pre-industrialized level
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ot is estimated that around 50% GHG | *Impacts will be
. : i occurred even in
reductions in 2050 are required to 2C temp control,
control temperature raise below 2C -Adaptation is
«Japan may be required more reduction (60-80%). necessary.

Another country-level 2050 scenarios have been studied

(UK 60%, Germany 80%, France 75%, and so on). Calculated by
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GHG emissions

Research project on Japan

Low-carbon society scenario
studied by 60 Japanese researchers
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Back-casting from future target world by the
macro-economy and industry structure
dynamics model

Technology development,

socio-economic change For-ecqs‘l'ing
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Depict “Japan Low carbon society 2050”

What kind of demands/services, — Depict living and

Japanese needs in 20507

working style

Desired future: The society allows wider range of choice

Scenario A: Vivid, Technology-driven

Scenario B: Slow, Natural-oriented

Urban/Personal

Decentralized/Community

Technology breakthrough
Centralized production/recycle

Self-sufficient
Produce locally, consume locally

Comfortable and Convenient

Social and Cultural Values

Considering global relationship, energy security, other environmental problems

We do research to depict various kinds of future

qualitative and quantitative !




How fast GHG emissions should reduce?

Per capita Energy Carbon
Total amount activity Intensity Intensity
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Path toward Low Carbon Society, Japan
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Depict Future Image: Residential sector in 2050
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Energy demand in residential sector, 2050

[ cooling M heating (1 hot water [0 cooking M lighting & others
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32% reductions with

High eff. insulation,
HEMS/Eco-life, etc

25% reductions
with heat pump,

2000

BaU
2050

60% reduction by all kinds of countermeasures,;
UK “40% House”, Japan “Guideline for designing of 1
autonomous and low emission house” -> 50% reduction

LED lighting,
standby power
control, etc
Optionl Option2
2050 2050




; eruary 2005 Japan, Jur )
“40% House”  Guidance for Self-sustained12
60% reductions Residential, 50% reductions



Countermeasures In Urban area

Residential « Commercial « Transportation

Sector i Sector . Sector
: :
_ Low carbon fuel, Renewable energy eIectricityE
Supply side — — -
(E|C, Industry) Co-generation, District CHP .
Jtilize waste water heat, bioenerg .
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Demand side Life style, Business style
(Public, Service) Energy saving devices E Transportation
Building energy saving - demand
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. Modal shift, etc

Concentralized
service zone Public transport

Urban planning

Land use planning Urban structure

Prof. Hanaki, Urban system team, 2050 research project



Energy Supply System to achieve LCS

Electricity
Storage
Grid elc
Nuclear
Renewables
Fossil fuel Electrolysis
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Energy supply and demand model
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B Coal O Qil [l Natural Gas
B Biomass 1 Nuclear B Hydro

B Solar/Wind Primary energy supply (Mtoe)

0 100 200 300 400 500 600
| | | |

2000
Primary energy
Hydrogen, Natural gasfi *Nuclear
with CCS, Nuclear *Fossil fuel+CCS
*PV/Wind
H, and renewables *Biomass

Secondary energy
Electricity/Heat/
Hydrogen

Biomass

Both supply side and demand side countermeasures
are required to achieve 70% CO, reduction by 2G50




Socio-economic value

Energy value
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AIM Models for 2050 scenario development
(AIM: Asia-Pacific Integrated Model)




Integrated Assessment Model for
national/regional scenario making

The objects of national/regional scenario making with TAM
are,

1. To support designing future societies, which satisfy
prescribed environmental, economical and social targets.

2. To show feasible, concrete and plausible pathways that
will reach the future societies.

The design is consistent, quantitative, feasible and
plausible from the view points of technology, economy
and sociality.

Often the designed societies are not on the BaU pathway
(current trend), and in order to reach them, we need
many trend breaking interventions.

17



Concerns and Keywords of the Future Society

Besides technology development, the models should describe
the following future trends and their impacts on
environment.

- Demographic transition: Low fertility, Aging society

» Lifestyle change: Household type changes, Empowerment
of women, Affluence, Flexibility, Insecurity, Social capital
loosing, Pension problem

- Transportation change: Urbanization, Modal change

- Industrial change: Weightless society, hyper-IT,
globalization

- Other severe environmental constraints, such as an

orientation toward recycle-oriented society s



Stock dynamics - Material stock balances in Japan's

society -
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Stock, Flows

Stock dynamics greatly affects social
energy/material efficiency

Saturation of service Service produced
demand by the stock
Increase of service

efficiency

== "——Physical stock

Production These

including factors

reproduction } affect
energy
consumption

Decommissioning 9"€atly

year

Inputs of virgin material
20



Attempts to draw low carbon society
Reference (1) (2000-2050) | ' =
Reference (2) (2000-2050)

Reduction (1) (2000-2050)
Reduction (2) (2000-2050)

1955-1960

1960-1970

1970-1980

1980-1990

1990-2000

1955-2000 | | —————

3-2-1012 3 45 6 7 8 9 1011 12
Annual change (%)

B CO2 O Population O GDP per capita @ Energy intensity B Carbon intensity
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International

Domestic

Why we need scenarios?

Main elements to decide development path

and GHG emissions in Japan

Important elements to design  Other important elements to decide
low carbon society (LCS) development path and GHG emissions

. N 7 . N
International Economic growth

%)
International international : cooperation (BRICs and others) CT_)
o o o o AN /X 71 :
; cooperation division of labor ! =
- [international trade] [ ___Innovative | re
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system . |__and longevity | /decentralization | i ch
- | Y ~ i E
Consumption i Urban living Big government | S
preferences i /rural living /small government) m
__________________________ —
Investigate the direction of Decide possible combination

LCS development Given condition for LCS studies
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Shiga Prefecture Visions
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Case A

CO2 Emission Transitions (1990 level=100)

130 ..
BaU(+20%) Emission Factor
120 | of Electricity
- Suppl ‘ _
110 PP y"\//TechnologlCéﬂj
100 \-_Demand = Innovation
0| Compact City
80 | -30% "~ - Halve trip distances
= — _
70 | § LFueI Swﬂchj
7 Renewable j
60 Energy
501990 2000 2030 Lifestyle T

1 . Both supply & demand measures necessary to reduce CO, emission by |3
2 . Substantial contribution of compact city




Low Carbon

Global Challenges Toward/ ===
Low-Carbon Economy (LCE) |

-Focus on Country-Specific Scenario Analysis-

IESNIES COP11 and COP/MOP1 side event /__

cenarios from 8 countries




CO, per capita emissions (t-C/cap)
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Open Symposium
“Challenges to achieve
Low Carbon Society
- 1st anniversary of
Kyoto Protocol -”

Organizer: Ministry of Environment,
Japan (MoEJ), Co-Organizers:
British Embassy to Japan,
National Institute for
Environmental Studies (NIES)

We had around 400 audiences.

The Minister of Environment, Yuriko
Koike and the British Ambassador
to Japan, Graham Fry pressed
that we start joint research project
for challenges to achieve Low
Carbon Society (LCS).

16 February, Tokyo

" BMESEE RITREANINARTH SRE0ME) @ Tel: 028 (850)2604




Expert Workshop on Developing visions
for Low Carbon Society
through sustainable development

iR ER AL
2050

Mita Kyotokaigijo, Tokyo http:/2050.nies.go.jp
June 13 - 16, 2006

Objectives: Japan and UK are jointly promoting a scientific research
project “Developing visions for a Low Carbon Society through
sustainable development”. They will promote studies toward
achieving a Low Carbon Society (LCS) by 2050 in collaboration,
encourage other countries to engage in LCS studies, and jointly
hold series of international workshops. The first workshop will be
held in 2006 in Tokyo.

We appreciate your participation.



Integrated Assessment Model for
national/regional scenario making
(Snapshot model)

First of all, to design future quantitatively , we must
describe concrete pictures of desired societies, which are
feasible , and consistent with physical, economical,
technological laws. To keep the consistency and feasibility,
we are developing a group of models, called "Snapshot
models". Example of snapshot models are;

* Household production/Lifestyle model

* Passenger/Freight transportation demand model
» Energy supply and demand balance model

* Energy technology bottom-up model

* General equilibrium model .



Integrated Assessment Model for
national/regional scenario making
(Transition model)

Secondly, to design pathways which leads us to future
prescribed normative societies, we must design concrete
schedules of trend breaking innovation processes of
technology, social and economic systems and infrastructure
development with some rationale. To design these schedules,
we are developing a group of models, called "Transition
models”. Example of transition models are;

* Infrastructure/building dynamic model
» Dynamic macro-economy model
* Population and household transition model

31



Scenario,

Storyline
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Transition Model
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Snap shot model

.

Household production/Lifestyle model
(identify effects of consumer behavior
considering change of age/type of
household/ environment-oriented
preferences on energy service demand,
transportation trip demand by
econometric methods and estimate
impacts of intervention scenarios)

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
technology and behavior change)

Energy supply and demand balance
model (adjusting seasonal/daily energy
balance of electricity, heat, and
hydrogen supply and demand
considering infrastructure
development)

\ 4

Energy technology bottom-up model (technology

selection of energy supply, conversion,
consumption using

econometric/engineering/management methods)

A\ 4

\

General equilibrium model (investigate feasibility,

economic impacts considering general

equilibrium of approx. 40 services including
energy at service and labor market with support

of other models)
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Objective of Material Stock/flow Model

With an increase of demands for goods, a lot of materials
have been accumulated as durable goods in the society.

| 2000 |

IMPORT : 97

Scrap : 6 Iron
ore : 81
Goods : 10

EXPORT : 4
Scrap : 6
Goods : 39

<

From environment jIron ore : 1D

RECYCLE:
Iron scrap: 40

=

STOCKS:
Durable goods
1,290

Total

input) To stock : 58

\

} Depreciation :
Final disposal : 18

137 Waste : 14

=

Stock change : }1

ron scrap : 20

RECYCLE< |

Depreciation :
Recycle : 19

Unit : Mt

How will these stocks change in the future?
How will these stocks affect the society?
- 3 Viewpoints; Demand, Waste generation, Resourcg



Objective of Material Stock/flow Model

With an increase of demands for goods, a lot of
materials have been accumulated as durable goods in
the society.

~

2000 EXPORT : STOCKS:
45 Scrap : 6 Durable > Depreciation :
IMPORT : Goods goods Final disposal : 18
97Scrap : 6 39 05
Iron ore : 7
81
Goods : Total
10 . :
From environment : Iron > |1n:;)7ut To S;%Ck '
ore : 12 > Waste : 14 =
RECYCLE :
| Iron scrap :
ron scra
P [Stock change : -1] 20 e
40 Depreciation :
Recycle : 19 _
RECYCLE [ Unit : Mt

How will these stocks change in the future?
How will these stocks affect the society?
- 3 Viewpoints: Demand, Waste generation, Resaurce



Example of Results ( Steel )

<Condition : fry run>
*Demand : (Output of ATM/Material)*material density
*75% of waste of iron is recycled.
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Note :
The relationship between demand and stocks are not considered. 36



Japan — UK Joint Research Project
Developing visions for a Low Carbon Society through
sustainable development

Objectives: Japan and UK are jointly promoting a scientific research project
“Developing visions for a Low Carbon Society through sustainable
development”. They will promote studies toward achieving a Low Carbon
Society (LCS) by 2050 in collaboration, encourage other countries to
engage in LCS studies, and jointly hold series of international workshops.
The first workshop will be held in 2006 in Tokyo.

Hosts: The Ministry of the Environment of Japan (MoEJ) and the Department
for Environment, Food and Rural Affairs in the UK (DEFRA)
Organizations leading on the research:
Japan: National Institute of Environmental Studies (NIES)
UK: UK Energy Research Centre (UKERC) and Tyndall Centre for
Climate Change Research

Workshop: The first international workshop will be held in Japan from June 14
to 16, 2006, involving researchers and governmental officials from about
20 countries, and international organizations. Prior to the workshop, a
public symposium will be held in Tokyo on June 13, 2006. A second
workshop will be held in 2007.




Image of input & output
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