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Second CIGS Symposium on climate change
Version for presentation 2011.09.16 Tokyo

Towards the harmony
- Principles for the new climate regime-

Science

Equitability _ Feasibility

The Canon Institute for Global Studies
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Pathway Sensitivity

Following the limitations of the cumulative emissions and the time to achieve
zero emission, modified pathway of Z650 scenario could be obtained from
current technological status and optimal portfolio during the projection period

(engineering approach).
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The engineering approach got lower emissions during the early and late stages,
but higher emissions during the middle stage. However, numerical experiments
using a simplified climate model suggest that climate performance is similar

with the original one.
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Scenarios for the analysis

Energy conservation

V| >

Limitation of power generation

share for main clean energy:
Hydropower 60%, Biomass 70%,
Nuclear 40%, Solar 30%, Wind 25%

N

N

No

CO2 cap

Z650

Based on the energy conservation and CO2 emission cap, three scenarios were

designed and analyzed.

For references , “ Nuclear Phase-out”(N

analyzed .

uPO) and No CCS under Z650 were
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Total Primary Energy

Total Primary Energy continuously increases up to 2100
Less energy consumptions in REF and Z650
More clean energy combination in Z650

35000

MTOE
30000 -
25000
20000 ]
B Renewable
15000 ~ mNuclear
10000 ® Fossil

5000

0

Changes of Primary Energy Mixture in Z650 (Fossil: Nuclear: Renewable)
7:1: 2 (2030) — 5: 2: 3 (2050) — 3: 2: 5 (2100)
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Electricity: Global Power Generation of Z650

80000

TWh < solar >< FuelCell >

50000 -
40000
30000
20000
10000 l I I
2000 2020 2040 2060 2080 2100
Nuclear Power Capacity 2000 2030 2050 2100
(GWe) 370 810 1,800 2,600
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Results of Technology Specific Scenarios

Global Power Generation

70000

TWN < Renewable > < Nuclear >
60000
50000 ’ < FuelCell >

40000

30000

20000

10000 -

2000 2030 2050 2100
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Region Total Primary Energy for Z650

[ Industrialized countries ]

» Total Primary Energy is
almost constant up to 2100.
» Share of fossil fuel gradually
decreases
» Alternatively, share of
renewable energy mainly

{ Developing countries ]

» Total Primary Energy
continuously increases up to
2100

» Peak of fossil fuel consumption
at 2040

» Both Nuclear and renewable

Increases energy increase remarkably
18,000 18,000
16,000 16,000 —
14,000 14,000 —
12,000 'ﬁ//,i\l *u;e; ;\ 12,000 - Nuclear S AR B
b — L | ble
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= =
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= =
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enewable/
4,000 - = B BB B 4,000 -
2,000 - 2,000 -
0 - 0 -

2000
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Regional Equitability

Regional emissions and carbon intensities of Z650

Ratio to 2005 levels of CO2 2030 2050
World 1.20 0.75
Industrialized countries 0.95 0.48
Developing countries 1.54 1.12
14 1
12 CO2 emissions per capita . CO2 emissions per GDP
10 (tCO2/capita) ' (t CO2/1000 USD)
3 0.6
6 0.4
4
5 0.2
0 0
2010 2020 2030 2040 2050 2060 2070 2080 2090 2100 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
== ndustrialized countries == Developing countries == |ndustrialized countries == Developing countries

Accumulative CO2 emissions per capita (2010-50)
Industrialized countries: 375t Developing countries: 89t
Accumulative CO2 emissions per GDP (1000USD) (2010-50)
Industrialized countries: 10t Developing countries: 19t
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Result of Global Optimization

Global and regional CO2 Emissions

Ratios to 2005 levels 2005 2030 2050
REF World 1.0 1.5 1.6
Z650  Wworld 1.0 1.2 0.75
Industrialized countries 1.0 1.0 0.5
US 1.0 0.5
EU15 0.9 0.4
Japan 0.8 0.5
Developing countries 1.0 1.5 1.1
China 1.5 0.8
India 1.9 1.6

Different reduction rates are needed depending on economic levels

# 2CIGS CLIMATE CHANGE 2011.09.16
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Regional Equitability CO2 Emission

Major industrialized and developing countries

CO2 Emissions

2030 2050
Region Ratio to Ratio to Ratio to Ratio to Ratio to Ratio to
1990 2005 REF of 1990 2005 REF of
levels levels 2030 levels levels 2050
World 1.60 1.20 0.82 1.00 0.75 0.46
Industrialized 1.05 0.95 0.89 0.53 0.48 0.48
countries
USA 1.16 0.96 0.90 0.57 0.47 0.47
EU15 0.89 0.86 0.91 0.46 0.45 0.53
Japan 0.93 0.79 0.90 0.55 0.47 0.66
Developing 2.82 1.54 0.77 2.05 1.12 0.45
countries
China 2.77 1.48 0.74 1.53 0.82 0.37
India 3.42 1.91 0.72 2.83 1.57 0.37
ASEAN 3.74 1.64 0.80 3.41 1.50 0.57

# 2CIGS CLIMATE CHANGE 2011.09.16
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Additional Investments vs. Fuel Saving Benefits
HRSATRBEIEL, REEKRHEIBE NSNSV RTBIRILT—EEANEETS

Global and regional emissions of Energy Related CO,
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/ \ $7’I‘rl (| nvest) Develo_pi ng
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2 rFE (2005 level =1)
== $9Tri. (benefit)

N
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N

(I9AS] SOOT 03 Onel) UoISSIWH

o Z650—
1 —— T TS == - 8 REF 7 Industrialized
FEE $4Tri.(invest) L countries
05 \_2650 (2005 level =1)
$5Tri. (benefit)
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Global and Regional Cost and Benefit

REE CO2 Emissions (ratio to 2005) Acc. Emissions Acc. Cost T$
2030 2050 GtCO2 (2010-50) (2010-50)

World 15 1.6 1462 323
Industrialized C. 1.1 1.0 622 154
Developing C. 2.0 2.5 840 169
7650 Acc. Reductions I?] (\jlgltti:]r;ilt SZ\l/JiE:g Balance
World 1.2 0.75 362 11 -14 -3
Industrialized C. 1.0 0.5 114 4 -5 -1
Developing C. 1.5 1.1 248 7 -9 -2
NuPO Acc. Reductions I'?; 322::12?‘1 Sl;lji?]lg Balance
World 1.2 0.75 362 17 -9 8
Industrialized C. 0.9 0.4 145 6 -5 1
Developing C. 1.6 1.2 217 11 -4 7
NoCCS Acc. Reductions I'?; 322;;2?\1 Sl;ljﬁ]lg Balance
World 1.2 0.75 362 24 -17 7
Industrialized C. 1.0 0.5 112 7 -5
Developing C. 1.4 1.1 250 17 -12 5
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Implications of No CCS &Nuclear Phase-out to
electricity cost in 2030

“Nuclear Phase out”

Nuclear power is replaced by “Fossil + CCS “ and by
“unstable renewable energy + battery”

* Fossil ¢7.5+ CCS¢6.7 - ¢14.2/kWh

- Renewable energy
Wind power ¢5.3 + Battery ¢5.9 - ¢11.2/kWh
Solar power ¢15.2 + Battery ¢5.9 - ¢21.1/kWh

“No CCS”

Fossil fuels without CCS is replaced by unstable renewable
energy with battery

*Wind power ¢11.2/kWh
*Solar power ¢21.1/kWh



Enhanced international Mechanism

nternational Framework
Target, Technology, Finance

El‘%'sbmj]‘ J:éi&,_%]:ifh-o)i&\ I:IIL-\_ Eﬂfﬁ
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Registration
MRV
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Collection (by offset)
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\

Developing
Countries

~

)

a N
< >
Bilateral Offset Mechanism L.
Industrialized
Technology Countries
Offset
\_ J

To promote the low carbon technology deployment

To provide incentive to low carbon technology development
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CO2 emission reductions by sector

58
BAU |
~ 23 Energy conservation
O .
O 48 Power generation
renewable
(H 43 ( )
‘g 28 Power generation
o (nuclear)
2 33 Transportation
L% 28 Stationary
23 76 cCs
18
2010 2020 2030 2040 2050

Energy saving and renewable energy play an important role during
the whole period, while nuclear, transportation and CCS play an
increasing role during the later stage.
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1 MARINE CURRENT TURBINE 1MW |2 AK1000 turbine 1MW (A > F~2504%)

3 LUNAR ENERGY (EEEAN300%%) 4 OPEN HYDRO (NZ.FRANCE ,KEZA)
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