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Tables & Figures

Table 13.1. Policy Choice Criteria and Potential Benefits of Tradable Permits

Nature of Criteria

‘ Potential Benefits from Tradable Permits

Economic Efficiency

Pareto optimality

The level of stringency of the target is opti-
mal and the instrument chosen reaches this
target at lowest-cost relative to all other al-
ternatives.

The optimal level of the cap chosen in a tradable
permit regime results in the equalization of mar-
ginal benefits with marginal costs.

Cost effective-

The magnitude of savings to reach a given

Equalization of marginal abatement costs for a

ness environmental target relative for the instru- given level of emissions. Analogously, for tradable
ment chosen relative to some alternative. natural resource quotas, permits will be supplied by
those who receive lesser value from their use to
those who receive relatively greater value.
Market efficiency | The efficiency of the market — i.e. absence of | Potential gains from trade within the permit market

market power or significant transaction costs
in the case of tradable permits.

are fully exploited.

Environmental Effectiveness

Certainty of ag-
gregate cap

The certainty with which a given environ-
mental target is reached.

A binding constraint on the use of the natural re-
source or the level of emissions through the cap.

Monitoring accu-
racy

The extent to which the regulator is able to
ascertain whether a given environmental
target has been met.

The installation of continuous monitoring systems
is required in order to ensure that permit use re-
flects actual emissions or resource exploitation.

Compliance and
enforcement

The likelihood that the regulator will ensure
that transgressions are penalized.

Penalties for excessive resource use or pollution
emissions are enforced, ensuring that the cap is not
breached.

Local or tempo-

The extent to which the policy addresses the

If resource use or pollution emissions have different

ral impacts heterogeneity of impacts by space and time. | environmental consequences these are reflected
within the permit system, such as through trade
restrictions.

Soft Effects

Data accuracy

The extent to which the policy affects the
likelihood of having reliable data.

When setting up a baseline-and-credit system, reli-
able data is gathered on existing emission levels or
resource use.

Bureaucratic cul-
ture

The extent to which the policy results in
more pro-active management of environ-
mental concerns in private and public bu-
reaucracies.

Eencouraging firms to see environmental manage-
ment as analogous to management of financial as-
set.

Dynamic Effects

Rate of innova-

The extent to which the policy encourages a

Providing continuous incentives for innovation in

tion rate of innovation which is optimal. environmentally- preferable technologies.
Direction of in- The extent to which the policy encourages a | By allowing firms full flexibility in determining the
novation direction of innovation which is optimal. most efficient technological means of mitigation.

Administrative costs

Start-up costs

The cost of putting in place the programme
in the first instance.

Since many baseline-and-credit schemes arise out
of existing regulatory systems, can be introduced at
little cost.

Running costs

The cost of overseeing and maintaining the
programme during the course of its lifetime.

By using a decentralized market as the means of
implementation, can be parsimonious with respect
to costs for central authorities.

Social Impacts

Distributional
impacts

The extent to which the policy results in ad-
verse (regressive) impacts.

Separation of distributional effects from efficiency
effects through the permit allocation mechanism.

Participation

The extent to which the policy allows for
broad stakeholder involvement.

By allowing any agent to purchase permits, can
encourage broad participation in meeting the envi-
ronmental objective.
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Table 13.2. Hypothesis and Findings Relating to Economic and Regulatory Instruments — (Source:

Harrington, et. al.)

Hypotheses favourable to El instruments Supported? | Comments

1. Static efficiency. Incentive instruments are more effi- | Yes If the emission standard is strin-

cient than regulatory instruments. gent enough, as in the German
SO, ordinance, then there is no
advantage to incentives.

2. Information requirements. Generally, incentive in- No All policies turned out to require

struments require less information than regulatory in- much information, although not

struments to achieve emission reductions cost- necessarily for the purpose of

effectively. achieving cost-effectiveness.

3. Dynamic efficiency. The real advantages of incentive | Yes This often shows up not in pat-

instruments over regulation are only realized over time, entable innovations but in site-

because unlike regulatory policies they provide a con- specific changes to equipment and

tinual incentive to reduce emissions, thus promoting operating practices.

new technology, and they permit a maximum of flexi-

bility in the means of achieving emission reductions.

6. Administrative burden. Regulatory policies have No

higher administrative costs. During the pre-

implementation phase, greater information is required to

prepare emission standards.

11. Adaptability. Compared to incentive instruments, No Many primarily regulatory poli-

regulatory instruments can be changed more quickly cies show adaptability by adopting

and easily in response to changing environmental or incentive instruments.

economic conditions.

12. Cost revelation. With incentive instruments, it is Yes

easier to observe the cost of environmental regulation.

Hypotheses favourable to regulatory instruments

4. Effectiveness. Regulatory policies achieve their ob- No Does not apply at the aggregate

jectives quicker and with greater certainty than incen- level.

tive policies.

5. Regulatory burden. Regulated sources will tend to Yes The only major incentive policies

prefer regulatory instruments to incentive instruments, that have been adopted have over-

because of the strong possibility that they have to pay come this problem by designing

more under incentive even though the social costs may instruments to be revenue-neutral

be less. (i.e., grandfathered tradable permit
systems or recycling of effluent
tax revenues)

7. Hotspots and spikes. The performance of all pollu- Yes Incentives can be made local,

tion-abatement instruments is seriously compromised however, as is illustrated by con-

for pollutants with highly differentiated spatial or tem- gestion fees in some cities.

poral effects, but more so for incentive than for regula-

tory instruments.

8. .Monitoring requirements. The monitoring require- No Monitoring requirements of both

ments of incentive policies are more demanding than instruments have been exacting.

those of regulatory policies because they require credi-

ble and quantitative emission estimates.

10. Effects on altruism. Economic incentives encourage | No

the notion that the environment is “just another com-
modity” and reduce the willingness of firms and citi-
zens to provide environmental public goods voluntarily.
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Table 13.3. Elements of Agreements

Agreement

Goal

Action

Participation

Compliance Provisions

Other Elements

UNFCCC

‘Stabilization of concentra-
tions’

Annex | Parties to ‘return emis-
sions to 1990 levels by 2000’; all
Parties to inventory emissions and
take policies and measures

Open to all Parties, com-
mitments differentiated be-
tween Annex |, non-Annex |
and Annex 2 Parties

No provisions for non-
compliance

Contains principles and
preambular language

Kyoto Protocol

Achieve quantified emission
reduction limits

Set quantitative caps (emission
limits and a timetable for achiev-
ing them) for Annex B Parties

Annex B Parties

Contains compliance provi-
sions including the establish-
ment of a compliance com-
mittee

Contains preambular
language, but no new
principles

Convention on International
Trade in Endangered Species of
Wild Fauna and Flora

No explicit ‘Goal’ although
preambular language includes
focus on protection of species
of fauna and flora

Regulation of trade in species
listed in appendix

Open to any State

Contains compliance provi-
sions, including at State level
and provisions for dispute
resolution

Includes preambular
language and ‘Funda-
mental Principles’

Convention on Biological Diver-
sity

Conservation of biological
diversity and the sustainable
use of its components

Develop strategies to identify,
monitor and seek to protect bio-
logical species and ecosystems, as
well as use components of bio-
logical resources sustainably

Open to any State

No compliance/non-
compliance provions

Includes preambular
language and Principle
(State’s sovereign right
to exploit resources)

Montreal Protocol on Substances
that Deplete the Ozone Layer

No explicit ‘Goal’ although
preambular language includes
text calling for the “protection
of the Ozone Layer’

Each party is to reduce production
of an agreed list of ozone deplet-
ing substances

Open to all States taking on
obligations

Has both compliance provi-
sions for Parties and non-
Parties

Contains preambular
language, but no new
principles

Stockholm Convention on Persis-
tent Organic Pollutants

Protect human health and the
environment from persistent
organic pollutants

Each Party is to prohibit and/or
take legal and administrative
measures to eliminate production
and use (including import and
export) of listed persistent organic
pollutants

Open to all Parties taking
obligations

Convention calls for devel-
opment of non-compliance
procedures

Contains preambular
language, but no new
principles

Directive of the European Par-
liament and of the Council estab-
lishing a scheme for greenhouse
gas emission allowance trading

No explicit Goal, although a
statement in text calls for
‘Promot[ing] reductions of
greenhouse gas emissions in a
cost-effective and economi-
cally efficient manner.’

Establish a system for trading
greenhouse gas allowances

Open to all members of the
European Union

Contains detailed compliance
provisions; implementation
primarily a role for States

Preambular language,
but no separate section
on principles

European Commission recom-
mendation on the reduction of
CO, emissions from passenger
cars (note: separate agreements
with European, Japanese and Ko-
rean automobile manufacturers)

Achieve CO, emissions tar-
gets for average new cars sold
in the EU

European, Japanese and Korean
vehicle manufacturers , through
technological development and
market changes, improve average
vehicle emissions sold in Euro-
pean market

European Commission, and
automobile manufacturers of
Europe, Japan, and South
Korea

No separate provisions, but
preambular language indi-
cates that legislative propos-
als would be forthcoming if
achievement of goal is not
met voluntarily

Preambular language,
but no principles
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Table 13.4. Overview of multilateral carbon funds

. Type Name Investors Launch Invgsct);rllent
World Bank BioCarbon Fund Public and private May 2004 USD 100 mil-
entities lion
World Bank Community De- Public and private USD 128 mil-
. July 2003 .
velopment Fund entities lion
World Bank Pan-European European Investment USD 100 mil-
June 2005 .
Carbon Fund Bank lion
World Bank Prototype Carbon Public and private USD 180 mil-
. July 1999 .
Fund entities lion
» | Andean Development Corpora- Erzl'[\i/t?zes air;ddr;léti):]lc
= tion’s Latin American Carbon ' g 1999 USD 45 million
<= the Dutch govern-
& Program
S ment
% Asian Development Bank’s Public and private August USD 70 million
& CDM Facility entities 2003 current budget
% Baltic Sea Region Energy Co- Governmepts o
> . Denmark, Finland,
c operation (BASREC) December -
a - L Iceland, Norway, EUR 30 million
5 Testing Ground Facility swed 2003
A (TGF)* ~Sweden. Germ_any
3 = intends to contribute
5 E European Bank for Recon- Public entities. in-
= struction and Development’s cludina 9 EU ,ov— Julv 2005 EUR 50-150
g Multilateral Carbon Credit g g y million
8 ernments
® Fund
% Private and public
= Kfw entities, including | 16 2004 | EUR 50 million
the German Carbon
Fund
Singapore-ASEAN Carbon Public and private USD 120 mil-
- o 2003 .
Facility entities lion
Asia Carbon Eund Public ar_lq private March EUR _200 mil-
entities 2005 lion
Private and public
EcoSecurities — Standard Bank | entities, including -
§ Carbon Facility the Denmark Carbon MY AN | BINS 101
T Facility
g CDC - Ixis, Fortis January EUR 105 mil-
S European Carbon Fund Bank 2005 lion
S
- Japan GHG Reduction Fund Japan Carbon Eund December | USD 141.5 mil-
JBIC-JGRF-JCF P 2004 lion
Natsource’s Greenhouse Gas Public and private February USD 130 mil-
Credit Aggregation Pool entities 2005 lion
Approximate funding total: USD 1.67 billion

* The TGF is also open to private investors.
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Table 13.5. Overview of Government Carbon Funds

Type Name Investors Launch Investment Goal
Austria JI/CDM Program Austria 2003 EUR 72 million
Belgium JI/CDM Tender | ' cderal Government |, 5605 | EUR 10 million

of Belgium
Climate Fund Canada April 2005 CAD 1 Billion
De”marngrZﬁDM Pro- Denmark 2004 EUR 100 million
= . .
E lean(;chl)g c;me P Finland May 2003 | EUR 20 million
'E French Carbon Fund France February 2005 | EUR 50 million
& CERUPT The Netherlands 2001 EUR 32 million
ERUPT The Netherlands 2000 EUR 50 million
Sweden International
Climate Investment Pro- Sweden 2000 SEK 350 million
gram
Government of Japan Japan March 2005 JPY 5.7-8 billion
Swiss Climate Penny Switzerland June 2005 EUR 65 million
World Bank Netherlands Government of the
Clean Development Fa- herland May 2002 EUR 136 million
cility Netherlands
. Danish investors
- World Bank Danish Car- . . - November .
S bon Fund only: public and pri 2004 USD 30 million
= vate
= . Italian investors
2 e EingIngan I only: public and pri- | January 2004 USD 80 million
c:cs vate
o . Spanish investors
= World Bank Spanish : . November -
© 0 -
= Carbon Eund only: public and pri 2004 EUR 170 million
= vate
P
Netherlands Carbon -
-§, IFC Facility January 2002 USD 44 million
o
e
-C -
= IFC-IBRD NGBS I 2002 USD 70 million
pean Carbon Facility
FEILEIDENIC 9B [PTO- Netherlands Summer 2003 EUR 45 million

curement Department

Approximate funding total: USD 2.06 billion
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Table 13.6. (listed below as table A2)

Table A2: Indicative assessment matrix for the qualitative comparison of the
approaches. Source: Hohne et al. 2003

i Pl ! (]
=] = = & o 1) o TEw -1 — o
- = z 22 |gd cELlos oe |2 5313, = E
il H EE T ESE R BRI
H BRI s kT ELélzszs| sg| 52
Criterion go|Es| 2> |e2gl856|22e|5an| 55 |ES3|e82 3% | 55
- g SE |8 |SE2EE2T| 25 |8 E L2 = | 3
o £ O |GF |EF o (oo =2 | = o
Environmental criteria 3 + 0 ++ ++ + 0 + + ++ +
Envircnmental efectiveness ++ + ++ -+ + 4 -+ 0 4+ +4+ +
Encouragemsant of eany ac-
tion by Paries that do nat yet - - ++ o + - ++ u] + +
have hinding commiments
Political criteria 3 0 0 0 + 0 ++ 0 0 + ++ 0
Equity principles + 0 + + + + 0 - + ++ +
Agreement with fundamental
positions of major constituen- 0 + - + 0 + - 0 + + 0
cies
Econcemic criteria 2 0 0 = + + + ++ = ++ + ++
Accounting for structural dir- B : + . . _ i _ i
ferences hatwean countries
Minimizing adverse economic 5 + + + + + —+ - + + +
effects
Technical crileria 1 ++ 0 ++ 0 0 + - 0 0 + a
Compatizilty with UNFCCC
++ + + = + + + 0 + + +
and Kyoto Protocol
Moderate political and techni-
cal requirements of e nego- ++ - ++ - - + - - - + -
tiation process

Moie: ‘~' criterion completely not met, - criterion mainly not met, “0° neuiral, /" depands on the specific
vanalion of the approach, ‘+ critenon mainly met, “++' criterion completely met

Do Not Cite or Quote 108 Tables & Figures Chapter 13
Revised on 24/11/2005 2:17 PM



First Order draft

Fourth Assessment Report, Working Group |11

Table 13.7. (listed below as table Al)

Table A1: Alternative international policy architectures for global climate change. Source: Aldy, Barrett and Stavins 2003

Alternative

Envirenmental Outcome

Drynamic Efficiency

Cost-effectiveness

Diztributional Equity

Flexibility

Incentive: for Participation
and Compliance

Probably low, siven

Reguires 'Edw::um' that

Fleuinle mechanisms help cost-

D-:Ll v mdustrial coumeries (ICs)

Emission ceilings are locked

Incentives for participation

teren namre of o [ s, but developimg in, bt only for five-year and compliance are very
commitmants, and paor and silent on rechictions mticipation by key countries i ) halp shape perinds. weak.
meentives for paricipation | reguirsd for lonz nm reduces cost-effectiveness; COM | mules. DCs recetve some

and compliance

bardened by mamsactions costs

Id}.:.‘[&'.l.@l'. asslafance.

mitigating climate changs.

informailon over time

Aldy, Crzzag, | Depends on safety valve Allows far pali Intemational emissions Tadng Delays mandatory emtssions Commmitmants Use of sanctions, especially
& Sdglitz price and exient of could be consistent with 2 safety valve would likely walve price adju: o trade. to promote
{20013 developing coumiy dynamic efficiency. alt m commen price for all . time in response to new compliance, Incentives for
paTcipation. panticipants. abatement eh‘oni. Informaiion developing couniry
panticipation.
Barreit (2001, | Depends on the agreed Would not aqualiza marginal RA&D funded according to UN B.&D protocol providas BLED investment, economies
2003) standands costs across all sectors scale. ICs pay information abouwt of szale, natwork
increased R&D :u.n" alse adoption by Dv techralogies to lower costs, ememalities, md made
Lower costs. fumded by IC: bt stamdards may creats Testrictions cTeate meentives
lock-in for participation. Mo naad 1o
enfarce compliznce.
Benedick Depends on levels for Techrology lock-in may be | Would notbe 2 plobal 2gresment. | ICs to ransfer new P& D woudd provide more Participation deliberately
{20013 R&D, technology a problem, ut public and would not egualize marginal technologies to DCs. US 1o information about new resiricted, at least initally
sandands, etc secior B&D mey lower costs across all sectors. show leadership in reducing technologies. and m some areas. No
Co§ts. enissions unilaterally. explicit mention of
compliance.
Bradford Would depend on tha Could potentially supporta | Commen offer bid for emizsions Financing ablizations would Central muthority could adjust | Does not sxplicitly ad
{2002 maznitade of firancial dynamically efficient allowances to all countries would | redlect ability to pay and emissions allowances enforcement of financing
tons to the cenmal | oubcome. m=are cost-affectivenass. expected bansfirs from parchases with new oblizations

Cooper (1993,

Would d=]:e:|:‘1 an the level

Could potentdally support 2

Commen carbon tax wauld be

Tax would be uniform, but part

Tax level can be changed, to

Dz not incorporace explicit

-term
smissions reductons.

dynamically efficient
oumame.

Coras supports cost-affactve

implementation,

endowments in excess of
CLITENE emissions.

select carbon price allows for
accounting of new
Informaiion.

2001 of the carbon tax dymamically efficient cost-effective. of reveme could be aidjust to mew mionmation. mechanizsms. Relies ona
oUbCame. redistributed to DCs “commitment” to Teaty
objectives
Altermative | Emvironmental Qutcome | Dynamic Efficiency Cost-effectiveness Distributional Equity Flexibility i ipr LN
and Compliance
Habm (199%) Could be cost- effective, due o Depends upon allocations Very flewible; instruments 1o atfenton is given to
reliance on market- basad and that perform b ] participation and compliance.
related insmuments. continued
\I.Lljbn & Could potentially support2 | Common carbon price acress all D5 would receive emissions Decadal negotiations to Does not substantially

address participation or
compliancs isses

Nordhas
{1998, 2007)

Ralatively low carbon tax
g pdesi near-term
emissions reductions

Could potentially support 2
dynamically efficient
outcame.

Hammonized carbon tax insures
cost- affective implementation
AMONE participating coumeries.

Participation conditional on per
capita inceme. D5 would alse
likely receive fmancial
ramsfars.

Periodic mismational votes
allows for adjusting carbon
tax to new information

Promore: compliznce
through irade mansuwas
Ceveloping counry
participation supported
through financial mamsfers

Schelling
(1697, 1908)

Would probably kave Little
fact on emisEions.

Does not Sont-load
mitigation. Promotes R&D
to reduce fumre mitigation
oosts.

Would 2im to reduce emissions
globally.

Fimancial ransfers o DCs

Emphasizes the need to act,
rathar than 1o mest a
particular target

Enforcement of complizamce
ot needed by desizn.

Sckmalensze

(1996, 1908)

Little effect in short nm,
2 ificant effacts in

Crald be cost-affactve, dus to
reliance on market-based and
related insmmments.

aftention given to

utonal equity n the
cross-section. but could provide
imtertemparal equity

Cuite Seuible, due to focus
on begmning with modest
targets.

o attention given in
perticipation and compliance
Isses.

beat with safery-valve sales
of additional parmts

emission path, but mot
defined.

Eyotn Prosocol; b
cost-effective.

bence, com be

Lators faj:_n= hindmz

nezzd 1o be remegotiated.

Stavins -‘.Jammoduhe VEIY Could be cost-affactive, dus o Addreszes cross-sectional Long-term targets are Linle atendon to
U modest im TETII, reliance on radable permi: Hetributional equity throwsh flexible. to allow for effecs pamticipation and compliance,
(20018) bat much mors ambitious efficient. carbon faxes, md bybo allocation of permits apd use of | of lsaming excent for incentives for

in the long term growth targets. DCs.
Stewart & Would depend on the Drynamic eff.:ie:\q' Reliance on an expandad COM. Headroom allowances to DCs Emizsion conmmitments Simalar to Eyoto Protocol,
Wienser magnimde of the weakened by participation | and participation and compliance | plus emissions mading provide | would nesd te be periodically | with exception of incentives
{2001) “headroom” allowances {& complianca problems, problems undermine cost- potential econemic gains to negndiated. from “headream”

given to D effectivensss. 00T COUmeries. allowances.
Victor (2001} | Similar in targets to KP, Better than EPinits Inchudes flexible machanisms of By brmging DCs into set of Subsaquent perinds wonld Compliance is considerad

throuzh yer Habitisy
scheme, but participation i
ot addressed
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Table 13.8. Is Trade Good or Bad for the Environment?

Effects of trade
on the
environment

via growth in income

for a given level of
income

Harmful effects

larger scale of economic activity

“Race to the bottom™ in
national regulation

Beneficial effects

shifts to cleaner techniques and
composition of economic activity

“Gains from trade™:
ratcheting up of
standards. innovation,
CONSUMer power

Statistical
evidence on
bottom line

on their own (presumably because CO, is
a global externality: little regulation is
possible at national level)

for SO, EKC, after an income per capita of about, | other things equal, the
further growth tends to reduce pollution | favorable effects of
(via national regulation) trade seem to dominate

for CO; No sign that total emissions turn down Trade, if anything, may

lcrease emissions even
for a given level of
income
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Table 13.9. Legal actions in different parts of the world

Nature of action | Country Description Preliminary result®
Export credit Germany | Export credit agencies are not provid- |-
ing information about GHG emissions
from their projects
us Export credit agencies violate national | Judgement that plaintiffs
laws had legal standing and in
favour of plaintiffs
Misuse of power | Australia | Action claiming that a minister did not | Judgement in favour of
have the power to prevent the assess- | plaintiffs
ment of greenhouse gas emissions
from a project
Notice of obliga- | Australia | Issued to major GHG emitters
tion towards
climate change
Negligence Australia | Action claiming that the Government
has failed to take into account the im-
pacts on, i.e. corral reefs.
Violation of hu- | Nigeria Communities are suing the major oil
man rights and companies for gas flaring resulting in
environmental increased local pollution and GHG
obligations emissions
Violation of en- | USA Some states and NGOs are suing 5 Court dismissed case —
vironmental major power companies on nuisance | when decisions are po-
rights litical, there should be
no judicial review.
CO; should be USA States are suing the EPA for failing to

seen as pollutant

regulate CO, as a pollutant

International options

Violation of hu- | Innuit Innuit Community planning to sue the
man rights Communi- | USA for violating their human rights
ty vs USA | before the Inter American Court of
Human Rights.
Enlisting as Nepal, Requesting UNESCO to grant status
World Heritage | Peru, as World Heritage in Danger (Everest
in Danger Belize National Park; Belize - barrier reef;

Peru - Huarascan National Park)

Source: Gupta 2005.

This column will be updated to ensure that it provides the latest information on these cases.
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other

regulatory

research

information
fiscal
voluntary

econome agreement

Figure 13.1. Types of policy instruments to address greenhouse gas emissions in industry and the
frequency with which they are used
Source: UNFCCC (2002c
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O Diesel, 1.1.2000 LN ]
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||Parry & | |
Small
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Figure 13.2. Tax rates on petrol and diesel in OECD member countries on January 1, 2000 and
January 1, 2005 - Euro per litre
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Figure 13.3. Support for coal in selected OECD (USD million).

Source: IEA.
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(b) IEA Government Renewable Energy RD&D Budgets

Figures 13.4 (a) and (b). IEA member country public R&D expenditures for energy and renewable
energy technologies
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United Kingdom
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Figure 13.5. Current country groupings under the UNFCCC, OECD and EU (Hohne et al. 2005)

Annex |
OECD Liechtenstein
Monaco
Annex |l Economies in transition
Australia ~ New Zealand (EITs)
Canada Nonway
Iceland Switzerland gfcl,:rt?:
Japan United States of Kazakhstan®
America Russian Federation
Ukraine
EU
Applicants
Bulgaria
Romania
Turkey ..........
Mexico

: Added to Annex | only for the purpose of the Kyoto Protocol at COP7
Figure 13.6. CO, allowances in the EU electricity sector (Baron and Philibert, 2005)
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Figure 13.7. Projected CDM credits in CO, equivalents per year during the 2008-12 period (Ellis
and Levina, 2005)
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Figure 13.8. Total OECD FDI outflows to selected sectors (OECD, 2000b)
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