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Outline
Ultimate aim: how to achieve ambitious global mitigation 
action at least cost?

Main issues:

What are the incentives for key emitters to participate, 
and how can they be improved?

How to move from scattered instruments today (ETSsHow to move from scattered instruments today (ETSs, 
CDM…) to a global carbon market?

Removing fossil fuel subsidies

Expanding and linking ETSs

Scaled-up CDM

Sectoral approaches, REDD

How close are we to sufficient and comparable action?
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What are the incentives for action?

• Achieving even a moderate target (eg 550 ppm
CO2eq) or below requires action by: 

All industrialised countries, China and India by 2050 
(even if developed countries reduced emissions to zero)
Almost all world regions by 2100
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• Incentives for participation by countries depend on:
Future climate change impacts (and discounting): 

Russia < Japan, US, China < EU< India & Africa 

GDP “costs” of action. Based on a single carbon price: 
Russia > China > India > US > Japan & EU

Source: WITCH model



A first step towards global carbon 
pricing: remove fossil fuel subsidies

% deviation of domestic 
relative to world prices

Average subsidy rate over 
the total demand for each 

type of fuel
China Coal -0.5

Table 1. Energy price gaps in non-OECD countries, 2007

Country Energy
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China Coal 0.5
Gas -2.8
Refined oil -2.0
Electricity -3.2

India Coal 0.0
Gas -28.3
Refined oil -10.1
Electricity -9.1

Russia Coal -1.2
Gas -26.8
Refined oil -3.3
Electricity -35.0
Coal 0.0
Gas -5.9
Refined oil -22.3
Electricity -20.4
Coal -4.9
Gas -20.4
Refined oil -1.8
Electricity -20.7

Non-EU Eastern 
European countries

Oil-producing 
countries

Source: IEA data
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Removing energy subsidies can 
reduce global GHGs by over 10%

Impact of energy subsidy removal on GHG emissions in 2050
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Will be larger if 
emissions are 
capped in Annex I

Source: OECD ENV-Linkages model



Building a global carbon market: linking 
emerging and future ETSs

• Leads to carbon price convergence across 
emissions trading schemes (ETSs):
– Lowers the costs of achieving the target

Increases carbon market liquidity– Increases carbon market liquidity
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But:
• Winners and losers  allocation rules
• Some design features (price cap, link to other 

schemes, offsets) can spread harmonisation



Linking leads to price convergence 
across ETSs

Prices under a  50% cut by 2050 relative to 1990 levels in each Annex I region prior to linking 
and a 50% cut in Annex I as a whole after linking (2050)
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Building a global carbon market: CDM, 
sectoral approaches & REDD

Baseline & crediting: 
– Puts an opportunity cost on carbon in developing countries
– Lower mitigation costs for Annex I

Addressing CDM bottlenecks & additionality:
– Setting baselines below BAU
– Sectoral crediting (eg EIIs, electricity sector)
– Graduation towards binding (sectoral) caps

REDD mechanism:
– Need to build capacity, monitoring, set baselines
– Eventually integrate in carbon market (eligibility criteria)
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Carbon leakage and 
competitiveness — an obstacle? 

• Two drivers: market share losses/ relocation + spill-
over effects in energy markets

• As the number of acting countries increases, the 
leakage rate falls rapidly:g p y
– e.g. earlier analysis found that leakage rates for EU-only acting to 

reduce emissions by 50% to 2050 = 20%; but if all AI countries 
participate = 9%

• Some policy responses to leakage/competitiveness 
can be costly (border tariffs, permit grandfathering)

• Sectoral crediting & caps may be more promising
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Impact of a crediting mechanism and a sectoral cap on output of energy-intensive industries
(2050, gap relative to BAU, in %)
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Well-functioning crediting mechanisms and 
sectoral caps can curb competitiveness concerns
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Source: OECD ENV-Linkages model



Building political support for action

• Any intermediate arrangement will need to evolve 
gradually to achieve ambitious mitigation action

• Transfers can help speed up that transition: 
Crediting mechanisms (scaled-up CDM)g ( )
Direct public mitigation funding (multilateral and bilateral 
Funds are proliferating)
Financing arrangements in areas of adaptation, 
technology transfer, R&D
In the longer run: allocation of emission rights across 
countries, under binding caps for all 
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Mitigation gains/costs in non-Annex I countries across alternative permit allocation rules
(2050, difference in consumption levels relative to BAU, in %)
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Comparability of efforts
Various metrics: total or % emission reductions, costs of 

action, taking into account ability to pay, mitigation potential, 
country circumstances, historic action…

1. Costs of declared/ proposed targets (in 2020, compared with 
1990 emission levels):1990 emission levels): 

Australia & NZ = 0% 
Japan = -10%
Canada = 0%
US = 0%
EU27 & EFTA = -30%

2. Costs & emissions reduction potential of applying a 
unilateral carbon tax across countries.



Are proposed efforts comparable?

MtCO2 eq. % relative to 
BAU2020

% relative to 
base year 2

Australia and New Zealand 38.3 -0.8 -1.1 -270 -30.7 12.3

Brazil 0.4 0.0 0.0 -21 -1.6 27.8

Canada 33.2 -0.4 -2.3 -254 -28.6 11.0

China 0.4 0.0 -0.1 -383 -2.8 76.1

Panel A. Without linking, 20% cap on use of offset credits, 2020 compared to the baseline.

Region

2020
Carbon 
price 

(US$/tCO2)

GDP % 
deviation

Household 
equivalent 

real income1

GHG emissions deviation  

China 0.4 0.0 0.1 383 2.8 76.1

EU27 plus EFTA 70.2 -0.6 -1.1 -1,300 -24.0 -24.1

India 0.4 0.1 0.3 -69 -1.9 61.5

Japan 39.7 -0.2 -0.1 -281 -19.8 -5.2

Middle East 3 0.4 -0.4 -1.7 -53 -1.2 43.2
Non-EU Eastern European 

t i 4
0.0 -0.2 -1.2 -4 -0.3 7.8

Rest of the World 0.4 0.0 -0.1 -168 -1.8 34.3

Russia 0.0 -0.2 -2.0 19 0.7 -11.8

United States 33.7 -0.3 -0.5 -1,724 -20.7 7.1

AnnexI -0.4 -0.8 -3,814 -18.2 -5.7

Non-AnnexI 0.0 -0.3 -694 -2.2 53.6

World -0.3 -0.6 -4,508 -8.5

Source: OECD ENV-Linkages model



Average mitigation costs across countries 
unilateral carbon tax in 2020 - OECD
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Average mitigation costs of unilateral 
carbon tax in 2020 - non-OECD
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Source: OECD ENV-Linkages model



Main Messages
• To keep the costs of action low, need broad 

participation (countries & sectors).

• Policy mix is essential, but with a strong focus on a 
carbon price (ETS, taxes).

F il f l b id l ETS i & li ki• Fossil fuel subsidy removal, ETS expansion & linking, 
scaled-up CDM, sectoral crediting or caps, REDD.

• To build incentives: financial transfers & support for 
capacity building, mitigation & adaptation action, R&D.

• Comparable efforts: how to define? Very different 
costs of action. Metric(s) used matter.
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Further OECD work…
• 18 Sept 2009: Conference on Economics  of Climate 

Change

• Sept 2009: launch book of results of 2 year project on 
economics of mitigation 

S t/O t l i iti ti t ti l b• Sept/Oct: new analysis on mitigation potential by 
region/ country & by sector, looking across models

• Ongoing work on policy instruments (ETS, CDM, 
sectoral approaches, taxes, R&D support, etc.) 

• Work on international financing for mitigation & 
adaptation (public & private flows).
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Thank you!

www.oecd.org/env/cc/econ



Tool: the ENV-LINKAGES model

Computable General Equilibrium Model
Recursive dynamic structure (horizon: 2005-2050)
with vintages of capital (putty / semi-putty)
12 countries/regions (aggregation can be changed)12 countries/regions (aggregation can be changed)
22 sectors (+ 5 electricity technologies)
GHGs : CO2, CH4, N2O, HFCs, PFCs & SF6
(LULUCF emissions not yet included)
Model description: “An Overview of the OECD
ENV-Linkages Model” (OECD Economics Working
Paper No. 653)


