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気候変動の影響気候変動の影響
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Six Climate Threats
Top 12 Countries M ost at Risk from  Each

Climate Risks and Development: The  “Po or Countries’ Danger”
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S ource: World Bank staff.



気候変動の影響気候変動の影響 －－ 健康被害健康被害

気候変動の影響気候変動の影響 －－ 生態系生態系



気候変動の影響気候変動の影響 －－ 途上国途上国
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Climate Risks Are Higher 
for Poor Countries

Climate Risks and Development: The  “Po or Countries’ Danger”

Source: Wor ld Bank staff.

UNFCCCUNFCCC概要概要 –– 開発の観点開発の観点



京都議定書の概要京都議定書の概要

排出権取引の経済学排出権取引の経済学



CapCap--andand--TradeTrade
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Example of emissions trading
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Emissions target prior to trading
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BaselineBaseline--andand--CreditCredit



BaselineBaseline--andand--CreditCredit
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How does the CDM Work?
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Main Challenges:Important Methodological Issues:

-Baselines are 
counterfactual/hypothetical

-Determining Additionality

*The difference between the actual project emissions and the 
emission baseline constitute the volume of emission credits

*If project = baseline → no credits
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Carbon Finance: Carbon Finance: 売買契約売買契約

3030

Debt

Equity

Cash
out

Cash
in

Yrs    0    1   2    3   4   5    6   7   8  …………………………………….15-20

Carbon finance: payments for a 
stream of emission reductions

ERs created only after project is implemented and
operational (Carbon finance is output-based).

Carbon revenues
Operating revenues

= annual carbon payments
= other sources of revenue from service or production

= debt servicing

Construction
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Impact of Carbon Finance

5y ('08-'12) 7y 10y 14y 21y Impact per Unit
$5.00 0.5% 0.6% 0.8% 1.0% 1.2% $3.16 / MWh

$10.00 1.0% 1.4% 1.7% 2.1% 2.3% $6.33 / MWh
$15.00 1.6% 2.1% 2.7% 3.1% 3.3% $9.49 / MWh
$20.00 2.2% 2.9% 3.6% 4.1% 4.5% $12.65 / MWh

5y ('08-'12) 7y 10y 14y 21y
0.58 tCO2e/tSW 0.74 tCO2e/tSW 0.93 tCO2e/tSW 1.11 tCO2e/tSW 1.29 tCO2e/tSW Impact per Unit

$5.00 17.9% 24.1% 29.2% 31.7% 32.8% $41 / MWh
$10.00 52.3% 59.1% 62.4% 63.5% 63.8% $82 / MWh
$15.00 88.2% 93.3% 95.4% 95.9% 96.0% $124 / MWh
$20.00 123.7% 127.3% 128.6% 128.8% 128.9% $165 / MWh

*tSW = ton solid waste

5y ('08-'12) 7y 10y 14y 21y
$5.00 110.8% 112.3% 112.7% 112.7% 112.7%

$10.00 176.7% 177.3% 177.4% 177.4% 177.4%
$15.00 227.3% 227.6% 227.7% 227.7% 227.7%
$20.00 270.0% 270.2% 270.2% 270.2% 270.2%

*65% tax applied on carbon revenues

ER Prices Purchase period

INCREMENTAL IRR - CARBON FINANCE
Renewable Energy

Purchase period

INCREMENTAL IRR - CARBON FINANCE
Solid Waste

ER Prices

ER Prices
Purchase period

INCREMENTAL IRR - CARBON FINANCE
HFC23



Carbon Market 2007Carbon Market 2007

Market Volume Growth 2007
(in MtCO2e)
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Carbon Market 2007 Carbon Market 2007 （価格の伸び）（価格の伸び）

Market  Value Growth 2007 
(in MUS$)
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Transactions

EU Emission 
Trading Scheme

Chicago Climate 
Exchange

New South Wales 
Certificates

CDM

7,400

70

220

50,100

Voluntary
& Retail

270

Secondary
CDM

5,500

JI
500

x 1.3x 1.3

x 4

x 3.5

x 12

x 2

x 1 x 2



China Development Mechanism?China Development Mechanism?

China consolidates lead,
Africa emerges

(share of volumes)

Jan. 2007 to Dec. 2007
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ChallengeChallenge

Success masks challenges
at validation or req. reg. registered issuance

2,210 projects

1,302 MCERs

319 projects

133 MCERs

978 projects

1,225 MCERs
Africa: 3% of volumes Africa: 1% Africa: 0%

325 days 276 days

RE
EE
methane
industrial
other

180 days

75% to high yield 
projects (ind. gas)

RE and EE stuck 
somewhere in the 
pipeline

Two-thirds of projects 
(half of volumes) have 
not reached registration

DOE

CDM Delivers on Clean Energy

(share of volumes)

Jan. 2007 to Dec. 2007

Clean energy: 64%

Hydro
12%

HFC
8%

N2O
9%

Other
1% Fugitive

3%

Wind
7%

EE+Fuel s.
40%

LFG
5%
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0,1%

Waste mng't
4%

CMM
5%

Biomass
5%

Other 
Renewables 

0%

US$1 of carbon 
leverages US$9 financing 
of renewable energy

US$33 billion (€24 
billion) clean energy 
leveraged in 2007 

Cumulative (02-07)
leverage US$52 billion
(€39 billion) expected



気候変動と世銀気候変動と世銀

“Climate change is a development, 
economic, and investment challenge.  It 
offers opportunity for economic and social 
transformation…That is why addressing 
climate change is a critical pillar of the 
development agenda”

Robert Zoellick, UN Climate Change Conference, 
Bali, December 2007
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Total Volume of Carbon Funds 
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Funds are entrusted to the Bank by interested parties 
with commitments under the Kyoto Protocol. 

Participants are governments and private sector.



世銀世銀Carbon Funds Carbon Funds –– Underserved MarketUnderserved Marketへの対応への対応

BioCarbon Fund
◦ The World Bank has mobilized a fund to demonstrate projects that sequester or 

conserve carbon in forest and agro-ecosystems. The Fund, a public/private 
initiat ive administered by the World Bank, aims to deliver cost-effective emission 
reductions, while promoting biodiversity conservation and poverty alleviation. The 
Fund is composed of two Tranches: Tranche One started operations in May 2004, 
has a total capital of $53.8 million; Tranche Two was operationalized in March 
2007 and has a total capital of$ 38.1 million. Both Tranches are closed to new 
fund participation.

◦ The BioCarbon Fund can consider purchasing carbon from a variety of land use 
and forestry projects; the portfolio includes Afforestation and Reforestation, 
Reducing Emissions from Deforestation and Degradation and is exploring 
innovative approaches to agricultural carbon.

Community Development Carbon Fund
◦ The CDCF provides carbon finance to projects in the poorer areas of the 

developing world. The Fund, a public/private initiative designed in cooperation 
with the International Emissions Trading Association and the United Nations 
Framework Convention on Climate Change, became operational in March 2003. 
The first tranche of the CDCF is capitalized at $128.6 million with nine 
governments and 16 corporations/organizations participating in it and is closed to 
further subscriptions. The CDCF supports projects that combine community 
development attributes with emission reductions to create "development plus 
carbon" credits, and will significantly improve the lives of the poor and their local 
environment. 

気候変動への取組みにおける課題気候変動への取組みにおける課題

1. 緩和（Mitigation）
2. 適応（Adaptation）
3. テクノロジー（Technology）
4. 融資（Financing）

WB: Capital inflows to developing countries reached 
US$571 billion in 2006, a 19% increase from 2005 
(primarily equity from private sector). Three previous 
yearly increase rates averaged 40%.
UNEP2: Only US$21 billion were allocated to 
Renewable Energy and Energy Efficiency technologies 
in developed countries (i.e., 21% of the US$100 
billion global investments to the sector in 2006). 



Carbon FinanceCarbon Financeは温暖化を解決するかは温暖化を解決するか

“UN-managed projects to curb pollution could 
bring $100 billion annually to developing 
countries.”
“Carbon is a new commodity, a new currency.”
“To believe that market forces can be used to fix 
climate change is to believe in magic.”
“Carbon trading is really not the most effective 
way of lowering GHG emissions, by outsourcing 
emission reductions, you may or may not be 
doing anything to help lower the risk of climate 
change.”

(Source: Financial Times)


