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Economy-environment modelling is used at the OECD to 
support policy decisions with quantitative evidence, based 
on reliable data and internationally recognised scientific 
methods. The modelling work aims to assist governments 
in identifying least-cost policies or policy mixes on a 
range of environmental issues, including mitigation of 
climate change, phasing out fossil-fuel subsidies and other 
environmental policies. 

Current work also aims at further understanding the costs 
of inaction from environmental degradation as well as the 
distributional consequences of green growth policies. 

4 . OECD WORK ON ECONOMY-ENVIRONMENT MODELLING 

The main modelling tool is ENV-Linkages, a dynamic 
computable general equilibrium model (CGE) and a 
successor to the OECD GREEN model. ENV-Linkages relies 
on long-term macroeconomic projections obtained with a 
dedicated growth model, ENV-Growth. ENV-Linkages and 
ENV-Growth are mutually consistent and fully in line with 
the official OECD long-term economic growth projections.

Overview of OECD work on  
economy-environment 
modelling 



ThE ORgaNisaTiON fOR ECONOmiC 
CO-OpERaTiON aND DEvElOpmENT

The Organisation for Economic 

Co-operation and Development (OECD) 

is a multi-disciplinary inter-governmental 

organisation, tracing its roots back to the 

post-World War II Marshall Plan. Today, it 

comprises 34 member countries that are 

committed to democratic government and 

the market economy and the European 

Commission, with the major emerging 

economies increasingly engaged directly 

in the work. The OECD provides a unique 

forum and the analytical capacity to assist 

governments to compare and exchange 

policy experiences, and to identify and 

promote good practices through policy 

decisions and recommendations.
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Projections of real gross domestic product: Baseline, 2010-60 

Notes: BRIICS = Brazil, Russian Federation, India, Indonesia, China, South Africa;  
    RoW = Rest of the World.
Source: CIRCLE project baseline; ENV-Growth model.

Key link: http://www.oecd.org/environment/modelling
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6 . OECD WORK ON ECONOMY-ENVIRONMENT MODELLING

1The Environmental Outlook to 2050

The ENV-Linkages model is used extensively in the 
Environmental Outlook to 2050 to project socio-economic 
developments in absence of environmental policies (the 
Baseline scenario) and to assess the consequences of 
climate change mitigation policies. 

The Baseline scenario presents a detailed plausible baseline 
scenario for socioeconomic and environmental trends and 
projections, linking economic activity to environmental 
pressures.

Ambitious mitigation action substantially lowers the risk of 
catastrophic climate change. The cost of reaching the  
2°C goal would slow global GDP growth by 0.2 percentage-
points on average, costing roughly 5.5% of global GDP in 
2050 (excluding avoided climate damages). Delayed action, 
such as only implementing the Cancún pledges by 2020, 
would increase the scale of efforts and lead to 50% higher 
costs in 2050 compared to timely action, and entail higher 
environmental risks.

OECD (2012), OECD Environmental Outlook to 2050: 
The Consequences of Inaction, OECD Publishing, 
Paris, http://dx.doi.org/10.1787/9789264122246-en.

OECD (2008), OECD Environmental Outlook to 2030, 
OECD Publishing, Paris, http://dx.doi.org/ 
10.1787/9789264040519-en.

Key publications

Key link: www.oecd.org/environment/outlookto2050

http://dx.doi.org/10.1787/9789264122246-en
http://dx.doi.org/10.1787/9789264040519-en
http://dx.doi.org/10.1787/9789264040519-en
www.oecd.org/environment/outlookto2050


The environmental challenges 
investigated largely coincide with those 
addressed by the Environmental Outlook 
to 2050. The modelling work in CIRCLE 
will initially focus on climate change, 
local air pollution and the land-water-
energy nexus. In the future, further 
modelling work on water, biodiversity 
and ecosystem services and resource 
scarcity may be considered.

First results for the assessment of the 
economic feedbacks of climate change 
damages have been included in the 
OECD horizontal report on OECD@100.

2The CIRCLE project

The project on Costs of Inaction and 
Resource Scarcity: Consequences for Long-
term Economic Growth (CIRCLE) aims 
to identify how feedbacks from poor 
environmental quality, climatic change 
and natural resource scarcity may affect 
economic growth. The CIRCLE project 
also aims at quantifying the benefits 
of policy action. CIRCLE will generate 
reference projections for economic 
growth which reflect the costs of policy 
inaction in these areas insofar as 
these are adequately measurable. Such 
reference projections would be more 
appropriate starting points for future 
OECD projections of economic growth, as 
well as for assessments of the economics 
of environmental policies, as they are 
able to include not only costs but also 
benefits of policy action. This would 
allow a more informed evaluation of 
policies, and a comparison of the costs 
and benefits involved.

OECD (2013), “CIRCLE: 
Assessing environmental 
feedbacks on economic 
growth and the benefits (and 
trade-offs) of policy action: 
scoping paper”, OECD ENV/
EPOC(2013)15.

Dellink et al. (2014), 
“Consequences of climate 
change impacts for 
economic growth: a dynamic 
quantitative assessment”, 
OECD Economics Department 
Working Paper, No. 1135.

Key publication

Key link: 

www.oecd.org/environment/circle.htm
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CIRCLE
Costs of Inaction and Resource scarcity: 
Consequences for Long-term Economic growth 

www.oecd.org/environment/circle.htm


8 . OECD WORK ON ECONOMY-ENVIRONMENT MODELLING

3Climate change mitigation and 
adaptation
To support the Green Growth Strategy, ENV-Linkages has 
been used to study the consequences of mitigation policies 
on labour markets, to give insights on the magnitude and 
direction of labour reallocation resulting from mitigation 
policies across sectors; to assess the transitory costs associated 
with this labour reallocation; and to simulate policies aimed at 
creating new jobs, such as reducing labour taxes.

An assessment of the economic and environmental 
implications of the emission pledges for 2020 made by 
countries in the Copenhagen Accord of the UNFCCC 
Conference of Parties in 2009, and confirmed in the Cancún 
Agreement of 2010, revealed that the pledges are insufficient 
to be on a pathway to limit climate change to 2 degrees. 
The associated costs as well as potential revenues from 
implementing the pledges through carbon pricing vary widely 
across regions. This analysis has also contributed to the UNEP 
Emissions Gap report series.

ENV-Linkages has been used to analyse the competitiveness 
and carbon leakage impacts of different carbon market 
designs.  Competitiveness and carbon leakage have been the 
main focus while studying scenarios in which only a few 
countries implement climate policy. 

The effects of a scenario stabilising GHG concentrations at 450 ppm

Source: OECD Environmental Outlook to 2050; ENV-Linkages model.
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The model was also used to investigate direct and indirect 
linking of carbon markets and border carbon adjustments 
(BCAs) as possible response policy to address impacts of 
climate policies on competitiveness and carbon leakage. 

For stylised analysis of adaptation policies, simulations 
with the AD-RICE model highlight the role of adaptation 
in keeping the costs of climate change as low as possible 
and the major interaction effects between adaptation and 
mitigation policies.

Chateau et al. (2011), “Employment impacts of climate change 
mitigation policies in OECD: a general-equilibrium perspective”, 
OECD Environment Working Papers, No. 32. 

Dellink, et al. (2010), “Costs, revenues and effectiveness of 
the Copenhagen Accord emission pledges for 2020”, OECD 
Environment Working Papers, No. 22.

Lanzi et al. (2013), “Addressing Competitiveness and Carbon 
Leakage Impacts Arising from Multiple Carbon Markets: A 
Modelling Assessment”, OECD Environment Working Papers, 
No. 58.

Dellink et al. (2013), “Towards global carbon pricing: Direct and 
indirect linking of carbon markets”, OECD Journal: Economic 
Studies. 

Agrawala et al. (2010), “Plan or react? Analysis of adaptation 
costs and benefits using integrated assessment models”, OECD 
Environment Working Papers, No. 23.

Key publications

Carbon leakage and complementary emission reductions in carbon 
markets scenarios in 2020 (Percentage change with respect to baseline) 

Source: OECD Environment Working Paper 58; ENV-Linkages model.
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4Energy economics

ENV-Linkages has been used to investigate the macroeconomic 
consequences of a package of energy-efficiency measures, in 
collaboration with the International Energy Agency (IEA). While 
energy-efficiency measures are initially costly, they ultimately 
result in savings in energy expenditures that can increase levels 
of disposable income and/or encourage additional spending 
elsewhere in the economy.  

ENV-Linkages has also been used to study the economic 
implications of reforming fossil fuel subsidies. A multilateral 
phase-out of fossil-fuel consumer subsidies in selected 
emerging and developing countries can reduce global 
emissions and enhance welfare in most reforming countries. 
The modelling framework captures the indirect effects of the 
policy reform, including carbon leakage and export losses in oil-
exporting countries.

Burniaux and Chateau (2011), “Mitigation potential 
of removing fossil fuel subsidies: a general 
equilibrium assessment”, OECD Economics 
Department Working Papers, No. 853.

Chateau et al. (2014), “Economic implications of the 
IEA Efficient World scenario”, OECD Environment 
Working Papers, No. 64.

Key publications

 Multilateral phase-out of fossil-fuel subsidies in selected countries

Source: OECD Environmental Outlook to 2050; ENV-Linkages model.
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5Distributional aspects of 
environmental policies

In order to investigate the impact of environmental policies 
on poverty and inequalities, the ENV-Linkages model, 
which in its core specification relies on a single regional 
representative household, is extended to include – for some 
regions – an explicit representation of various households 
groups, differenciated by preferences and incomes sources. 

A first study in this domain focused on the description of 
the enhanced framework with large numbers of household 
groups, the major data issues and a first case study 
application to Indonesia. 

This version of the model can also be the basis for providing 
an assessment of the distributional impacts of green growth 
policies in both OECD and non-OECD countries, provided 
that sufficient data is available for different household 
groups.

OECD (2014), “Distributional impacts of energy 
subsidy reform in Indonesia”, OECD ENV/EPOC/
WPCID(2014)8.

Key publications

Energy consumption subsidy phase out

Economy-wide effects
• Market prices
• Wages and rents
• Taxes and transfers

Household-level  effects
• Income
• Expenditures
• Demand adjustment

Economic 
efficiency

Environmental 
effectiveness

Distributional 
equity

ENV-Linkages Microsimulation 
module
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6The ENV-Linkages model

ENV-Linkages describes economic activities in different sectors 
and regions and how they interact. It is a global economic 
model built on a consistent set of data describing the behaviour 
of production sectors and consumers in different regions, with 
a focus on energy and international trade. The advantages of 
multi-sectoral, multi-regional dynamic CGE models such as 
ENV-Linkages include their global dimension, their overall 
consistency and their rigorous micro-economic foundations. 

The model also links economic activity to environmental 
pressures, specifically to greenhouse gas (GHG) emissions. 
The model projects economic activities and emissions several 
decades into the future to shed light on the impacts of 
environmental policies. 

Models like ENV-Linkages are best suited for analysing the 
medium- and long-term implications of policy shifts that 
require significant resource reallocation across sectors and 
countries, as well as the associated spill-over effects. A strength 
of ENV-Linkages is that it captures short- and medium-run 
rigidities in production systems and more flexibility in the long 
term. In order to perform numerical simulations, it is necessary 
to keep the size of the model limited. The regional and sectoral 
aggregation of the model can be varied by project, depending on 
the focus of the study and the availability of data. 

In the version used for the CIRCLE project, 25 regions and 35 
sectors are represented. 

Combining ENV-Linkages with other models for 
integrated assessment

ENV-Linkages links economic activity to drivers of 
environmental pressure, such as emissions of greenhouse 
gases. To obtain an  integrated assessment and further 
information on the biophysical consequences of economic 
growth, ENV-Linkages can be combined with models that 
describe the biophysical consequences of environmental 
pressure. This has been done in the OECD Environmental 
Outlooks, where ENV-Linkages was coupled to the IMAGE 
suite of models operated by the Netherlands Environmental 
Assessment Agency, PBL.



ENV-Linkages and the World Energy Model

ENV-Linkages is also routinely coupled to the World Energy 
Model of the IEA for the World Energy Outlook (WEO). This 
ensures that the energy structure of the ENV-Linkages model 
is up-to-date and reliable. This coupling is also used to provide 
a macroeconomic context to the scenarios investigated in the 
WEO. For example, ENV-Linkages modelling analysis featured 
in the 2012  and 2013 WEO chapter on the macroeconomic 
implications of the Efficient World Scenario.

Impact of investing in energy efficiency on real gross domestic product 

Source: World Energy Outlook (IEA, 2012); ENV-Linkages model.

Chateau et al. (2014), “An Overview of the 
OECD ENV-Linkages Model: Version 3”, OECD 
Environment Working Papers, No. 65.

Chateau et al.  (2011),“An Economic Projection to 
2050: The OECD “ENV-Linkages” Model Baseline”, 
OECD Environment Working Papers, No. 41.

Key publications
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7The ENV-Growth model

The OECD regularly produces country-specific long-term 
macroeconomic projections for OECD countries. These provide 
a reference scenario for socio-economic development against 
which the consequences of alternative policy settings can 
be projected. The OECD’s ENV-Growth model complements 
the long-term projections in the OECD Economic Outlooks by 
producing economic growth projections for both OECD and 
non-OECD countries. The model explicitly considers energy and 
some natural resources (oil and gas) as productive inputs. The 
methodology provides long-term pathways of national income 
for 184 countries. Short- to medium-term economic projections 
are in line with the OECD and the International Monetary Fund 
(IMF) forecasts. 

ENV-Growth projects future global and country-specific GDP 
and per capita income levels. It is a neo-classical model 
of exogenous growth augmented with human capital 
accumulation (i.e. an augmented Solow growth model). 
Countries’ income levels converge towards their long-term 
frontier (“conditional convergence”), which is determined by the 
key drivers of economic growth. The projections typically show 
higher growth rates for developing countries and partial income 
convergence across countries over the century.

ENV-Growth can provide quantitative support for a variety 
of OECD studies, including OECD-wide work on long-
term economic growth. ENV-Growth has been used in the 
construction of the Shared Socioeconomic Pathways (SSPs), 
which are used as a basis for climate change assessments. 
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Contact information

For more information on the modelling tools, contact 

Jean Chateau (Principal Modeller; jean.chateau@oecd.org).

For more information on the modelling projects, contact 

Rob Dellink (Co-ordinator Modelling and Outlooks; 

rob.dellink@oecd.org). 

As of September 2014, the modelling team of the OECD 

Environment Directorate consists of François Chantret, Jean 

Chateau, Rob Dellink, Olivier Durand-Lasserve and Elisa Lanzi.
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