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How to reach a Low Carbon Society ?
Low Carbon Society Research Network: LCS-RNet:

International researcher’s community responds to
G8 and world leaders’ requirements
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International Low Carbon Society Research Network

(LCS-RNet)

« Established in 2009 on the initiative of the G8 Environment Ministers Meeting
« LCS-RNet promotes:

1) information exchange amongst researchers to share updated
scientific knowledge and information on the various policy tools required
to realize low carbon societies and green growth (hereafter “LCS
research”);

2) research cooperation amongst researchers;

3) international dialogue between researchers, policy-makers and
other stakeholders from different countries in order to learn from
knowledge and experience and to reflect them in LCS research (“LCS
dialogue™;

4) the diffusion of scientific inputs and recommendations to international
climate change policy-making fora including G8, G20 and the UNFCCC
COP’s

* Network of research institutions:15 institutions from 7 countries in 2010
« Secretariat: Institute for Global Environmental Strategies (IGES), Japan
* Annual Meeting: 2009 in Bologna, October 2009 hosted by Italy

2010 in Berlin, September 2010 hosted by Germany

* Other information is provided in http://lcs-rnet.org/



LCS-RNet(International Research Network for Low Carbon Societies)

e Supported its foundation by G8 Environment Ministers Meeting.
e Research network to foster researches to realize low-carbon societies.
7 countries and 15 research institutes (currently)
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Formulation of LCS

Solution oriented decision process

Implement Investment Hard/ soft
on the Finance social
ground Burden sharing| |infrastructure
Target| o consensys
setting’" Scenario/Roadmap

to LCS
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Minimize Policy and its
. ) . Technology roadmap
transition Socio-economic
Low friction evaluation & assessment
carbon
cities

Collaborative works between policy makers and research
society to achieve Low Carbon Society



A Dozen Frequently Asked Questions
from decision makers to modelers

* What happens without climate policy ?
* How much reduction needed ultimately ?
* How to set world reduction target ?

* Options of country’s reduction target: long/mid- term
* Should industrial structure change ?
* How much reduction potential each sector has ?
* How to change land use ?
* How much is the cost of reduction ?
* What policy options exist to attain the goal ?
* How much is the impact to country’s economy ?
* Can we win in international technology competition ?

* How Japan can contribute internationally?



Q1l: What happens without climate policy ?

Building consensus for action  projection of surface temperature from 1900

Climate model: CCSR/NIES/FRSGC




Q2: How much reduction needed ultimately ?
Earth System Integrated Model.:

climate +carbon cycle model
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Q2:How much reduction needed ultimately ?

[PaC/yr] To stabilize climate, emission = absorption
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Q3:How to set world reduction target ?

«to avoid temperature rise of 2°C from pre-industrial era,
50% GHG reductions in 2050 is required

Calculated by AIM/Impact [policy] Model: NIES
http://2050.nies.go.jp



Q4:Japan’s reduction target ?: long- term
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Q4:Japan’s reduction target ?: mid- term

Japan GHG
emission
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Q4:Japan’s reduction target ?: mid- term

Evaluation of Options (2009 reported to lceaquila G8)  Photo Voltaic Economic impact
Base :1990 generation (NIES)NetGDP
Omac @éé’g (base:2005)
+5% "@ METI Long-term prediction n
Keep continuous e e_r_lough §50 0.05% x4 reference
— (+4%) -US/EU levaidy) Mieat On$60
Kyo '~ —
to 3
T 3
o 22
Tar — D =6 3
ot > @ METI Long-term predistiaiy | alnhost ) g c g 4 month
2 (Flow countermea$wes (t1¥an 25% %2 S E x10 delay
| & &= 7 —
s200 53Ts ;
e —10% Annex | —25% Widelaa Dg 3 = ®
Equal Cost/GDP gap Lo % g 3
(-8%~-17%)  between model = | 4| 2
= X< ©
$300 @ = 50S | | 7 month
—15% nigatty > x25 ||~ 2| | delay
: ; @—o S
ible watk S
policy| © 2 =
_ o) @ g
2090 == O = D 2 ) a
~ X = § 9
E o 3 -
&0 3 2 o3 Byear
ustrial®, = U g oA
3 s < elay
—25%™= U © x55
D
change n€ede e 13



?

Should industrial structure change

Q5

2000 2050 A m2050B

Industrial Structure Change in 2050, Japan
calculated by Inter-sector and Macro Economic Model

SallIAIIOR BIIAIBS JaYI0
SallIAIOR 32IAIBS 2l|gNnd
suoneuNWWo)
Jodsuel J1syi0
Jodsuesy Jiy

yodsuel Jarep\
Jodsues) peoy
Jodsues) Aemjrey
aJe]So [eay

aoueINsul B adueul
apeJ] |re1al % 9|esa|oyM
Addns J1arep

sef umo|

ueld Jamod [ewiayl-uoN
ue|d Jamod eway
uonaNASU0)
Buunioejnuew Jsyio
Sjuawinisul uoIsIoald
Juswdinba uodsuel |
sal|ddns % ‘dinba ‘auiyoew 9|3
Kiauiyoe

s1onpold [elsw payedlioeS
[e18W SNOLIBJ-UON

sjonpoud [881s 1ay10

|981S apnId B uoll bid

[eJBUIW Jlj[eIBW-UON

s1onpoud [eo)

s1onpo.d wnajoled

s1onpoud [ealway)

S[elarew [ealway)

Bunuud % Buysijand

s1onpoud Jaded % Jaded ‘djnd
S9|lIXxaL

sabrlanaq % s1onpotd poo4
Buiuiw Jayo

Buiuiw ON 7 110 3pnI)
Buluiw [eod

| Buiysi4

Ansaio4

| = aIn)naLIbY

http://2050.nies.go.jp

5 5

8 & 8B

a21id 000z 1e ua

<Sectors>

g 8 °
A-ul



Q6: How much redugtion patentigl each sectoy hag ?

(Mtoe)

ousehold Breight
trangport

Business

70% CO, reduction
feasible 2000

Smart consumer 2050
choices can reduce Scenario A

energy consumption

il

Reduced energy demand

by as much as 2050
40-45%0! Scenario B :l] 40-45% reduction
P Freigh
B Industry [JHousehold [JBusiness M traasnssepnogr?r O trtfr;%pgrt

Equal effort by
demand & - 100 200 300 400 500 600

supply side ‘ (Mtoe)
2000 - Oil Gas I
Low carbon shift in Hydro
primary energy 2050 .
sources via Scenario A N“C'e?+ Use of centralized energy
introduction of
renewable energies 2050 L
Scenario B' :- ?,‘\’,'i|?]§j’ Use of distributed energy
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Q7: How to change land use ?

Passenger transport sector can achieve 80% reduction in energy demand via
improved energy efficiency & suitable land use

60 "% Change in passenger transport volume
— - . X poodhocmaenas fo =
= CeLine "'E l g © 4y ; ... .+ Change in passenger transport methods
transport. "% . o !
50 volume ' 4 v Y A : ===~ Change in passenger transport due to
—~ ;'" == 2 .'_ . """ increased urban density (‘compact cities')
@ 6] . : x
8 40 T, A% Land use-| : I Improved energy efficiency
s : Reduction in
~ Energy efficiency transport volume == GCrid electricity
-8 30 improvement : i .
=~ : ; » 32 B Hydrogen
E 4 28 :
o : ' : : 3 solar energ i
: : _ . y generation
Q20 S |
é ' ’ : v. [ Biomass
| -
qc:) 10 — —
LA Natural gas
L ron
. e E==  petroleum oil

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

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
of destination
Improved energy efficiency: improvements in automobiles & other passenger transport devices (hybrids, lightweight
designs etc.)
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Technical solution
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Q7:How to change land use ?

Land-use planning and transportation:
Reduction strategy depend on local specification
1 A&HIzYco2 [t/ F]
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Energy Efficiency is the key, but not enough

Step 1 Step 2 Step 3: Step 4:
Social Service Energy CO2
change demand demand emission
- A A
CQZ | GDP Service Energy CO,
Em|SS|On PO X X Service X
P GDP Dermand Energy
CO2 Popl& GDP/Cap Service Industry Energy Low
0.3 0.8 Shift 0.45 efficiency Carbonize
Service Demand [Demand side] [Supply side]
Same as 2000 Saving energy devices, Nuclear,
hi-insulated housing, Renewables,CCS
renewable energy, with Coal
Compact city 70% 30% reduction
40% reduction

2050 Japan LCS Scenario




AIM/Enduse[Japan]

Q8: How much is the cost of reduction ?

Marginal Abatement Cost to Reduce GHG emissions in 2020

Marginal abatement costs (Yen/ktCO2)

Note: MCII, Payback time is 3 years except 10 years in Insulation and PV. Mitigation potential is compared to the emissions in Frozen Case
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Q9: How much is the cost of reduction ?

Feasible with Four sets of countermeasures to achieve the target of 2020

50,000 A

3) Carbin pricin

Mechanism that reduction effort is
economically rewarding

-Introduction of emission trading

-Green tax, Environmental tax (international
competitivenss should be consideres)

1) Enhancement of Top Runner

Top energy efficiency in all sectors
-Enhancement of regulation
- Introduction o f bench mark regulation

A .

Marginal Abatement Costs (Yen/ktCOz2)

oot “ cbsts Iafgitlfc';:nt 4) Mechanism to enhance technolo
’ iy h development and deployment
\  certain level
\ Strategic support for
-20,000 ‘* -Enhanced RPS, Feed-in Tariff
-Green New Deal
- Enhanced standard of energy saving building
-30,000 [ i 2) Visualization of countermeasure activities
Information to encourage smart and rational choices
i - Labeling of GHG emissions
-40,000 - Mechanism to make the choices economically feasible (e.g.
combination with carbon offset).
| | | - Real timedisla of elctric gonsum ption |

0 30,000 60,000 90,000 120,000 150,000 180,000 210,000 240,000 270,000
GHG reduction (ktCO2eq)
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Q10: How much is the impact to country’'s economy ?

Endurable loss in GDP growth:? GDP Growth from 200525% +24% +24% +17%
(%ly) (+1.5%) (+1.4%) (+1.4%) (+1.1%)
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Q11: Can we survive In international technology
competition ?
Acceleration of Technology Essential to Realize a Low Carbon Society

LI Energy intensity B Carbon intensity (excluding CCS)
@ Carbon intensity (CCS equivalent)

Past 1.25 IO.65|

Scenario A 2.36 .O.78I 0.53
Scenario B 1.70 1.41
UK 2.79 Bo.ssl0.61
France 1.72 0.68
Germany 2.38 0.45
0.0 1.0 2.0 3.0 4.0 5.0

Rate of improvement in carbon & energy intensity (%/year)



International Energy Intensity Competition

05 U.S. -+~EU-15
' -=U.K. == Germany
i France =¥Japan
—— Korea

O
N

Energy/GDP [toe/thousand$]

Japan almost
caught up by
I European countries

©
=

0.0

1970 1980 1990 2000 2010 2020 2030
Year IEA Energy

statistics



Q12: How Japan can contribute internationally?

[ 100 < X <= 200 US$/t-CO2

T 2500 =50 < X <= 100 US$/-CO2 Effectiveness of
S 7 20 < X <= 50 US$/t-CO2 Technology Transfer
2 2000 [ 0 <X <= 20 US$/t-CO2 reduction potential (2020)
e ! N X <=0 US$/t-CO2 utilizing best available
T
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g 1,500 Huge reduction _ =y
o . potential if Best S
S 1,000 |
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= N\ i -
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Y 500 R e = = Ny |
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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.
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Thank you for your attention!

Can you feel the blessings of climate?




