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ABSTRACT/RESUME

Co-benefits of climate change mitigation policies: literature review and new results

There are local air pollution benefits from pursuing greenhouse gases emissions mitigation policies,
which lower the net costs of emission reductions and thereby may strengthen the incentives to participate
in a global climate change mitigation agreement. The main purpose of this paper is to assess the extent to
which local air pollution co-benefits can lower the cost of climate change mitigation policies in OECD and
non-OECD countries and can offer economic incentives for developing countries to participate in a post-
2012 global agreement. The paper sets out an analytical framework to answer these questions. After a
literature review on the estimates of the co-benefits, new estimates, which are obtained within a general
equilibrium, dynamic, multi-regional framework, are presented. The main conclusion is that the co-benefits
from climate change mitigation in terms of reduced outdoor local air pollution might cover a significant
part of the cost of action. Nonetheless, they alone may not provide sufficient participation incentives to
large developing countries. This is partly because direct local air pollution control policies appear to be
typically cheaper than indirect action via greenhouse gases emissions mitigation.

JEL classification: 110; Q53; Q54.
Keywords: co-benefits; local air pollution; climate change; mitigation policy; health.

++++++++HHHH

Les bénéfices connexes des politiques d’atténuation du changement climatique : revue de la
littérature et nouveaux résultats

Les politiques de réduction des émissions de gaz a effet de serres ont des bénéfices en termes de
pollution atmosphérique locale, ce qui diminue le colt net de ces politiques et ainsi renforce les incitations
a participer a un accord mondial d’atténuation du changement climatique. Le principal objectif de ce
document est d’évaluer dans quelle mesure les bénéfices connexes sur la pollution atmosphérique locale
peuvent, d’une part réduire le colit des politiques d’atténuation du changement climatique dans les pays de
I’OCDE et dans les pays en dehors de ’OCDE et d’autre part fournir des incitations économiques aux pays
en développement a participer a un accord mondial pour I’aprés 2012. Le document établit un cadre
d’analyse pour répondre a ces questions. Apres une revue de la littérature des estimations des bénéfices
connexes, de nouvelles estimations, obtenues dans un cadre d’équilibre général dynamique couvrant
I’ensemble des régions du monde, sont présentées. La principale conclusion est que les bénéfices connexes
de I’action climatique en termes de réduction de la pollution atmosphérique locale couvriraient une part
importante du codt des politiques. Néanmoins, a eux seuls, ils seraient insuffisants pour amener les grands
pays en développement a participer. Cela tient en partie au fait que 1’application de mesures visant
directement la pollution atmosphérique locale est généralement meilleur marché qu’une action indirecte
via la réduction des émissions de gaz a effet de serres.

Classification JEL : 110 ; Q53; Q54.
Mots-Clés : bénéfices connexes ; pollution atmosphérique locale ; changement climatique ; politiques
d’atténuation ; santé.
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CO-BENEFITS OF CLIMATE CHANGE MITIGATION POLICIES: LITERATURE REVIEW
AND NEW RESULTS

By

Johannes Bollen, Bruno Guay, Stéphanie Jamet and Jan Corfee-Morlot*

1. Introduction and main findings

1. There is a potentially large and diverse range of collateral benefits that can be associated with
climate change mitigation policies in addition to the direct avoided climate impact benefits. Depending on
the context, mitigation actions targeting clean energy technologies or energy efficiency, for example, are
likely to include large near-term improvements in local or in indoor air quality which in turn limit risks to
human health and improve local environments. These collateral benefits are referred to here as “co-
benefits” of climate change mitigation policies.

2. Through both a literature review and an empirical analysis using a macro-economic modelling
framework, a number of policy questions are explored in this paper:

e  To what extent will co-benefits vary with the scale of mitigation effort?

e To what extent do co-benefits lower the cost of mitigation policies in OECD and non-OECD
countries?

e To what extent do co-benefits of climate mitigation policies offer economic incentives for
developing countries to participate in a post-2012 global agreement?

3. The paper starts by setting out an analytical framework to guide the literature review and the
empirical work. The review of the literature on co-benefits focuses on the magnitude of co-benefits across
different scales of greenhouse gas (GHG) mitigation efforts, and their distribution across developed and
developing countries. The main conclusions that can be drawn from this review are the following:

1 The authors are, respectively, Senior Economist at the Netherlands Environmental Assessment Agency
(PBL), Consultant for the OECD Environment Directorate, Economist at the OECD Economics
Department and Principal Administrator at the OECD Environment Directorate (Email:
johannes.bollen@pbl.nl; guaybruno@hotmail.com; stephanie.jamet@oecd.org; jan.corfee-
morlot@oecd.org). They wish to thank Christine de la Maisonneuve for invaluable statistical assistance as
well as Corjan Brink, Romain Duval, Hans Eerens, Jorgen Elmeskov, Nick Johnston, Lorents Lorentsen,
Ton Manders, Helen Mountford, Giuseppe Nicoletti, and Jean-Luc Schneider for helpful comments and
also Irene Sinha for editing assistance. The authors retain full responsibility for errors and omissions.
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4.

Since co-benefits of climate change policies in terms of local pollution control accrue in the near
term while benefits from climate change mitigation come over the longer run, co-benefits provide
some incentives to participate into a climate change mitigation agreement by offsetting some
share of GHG mitigation costs in the short term.

However the magnitude of the incentives depends on several issues that have not been fully
addressed by the existing literature. In particular, the incentives provided by co-benefits depend
on the avoided cost of achieving the same co-benefits by direct policies, which represents an
opportunity benefit.

There are synergies between climate change and local air pollution (LAP) policies that have been
only partially investigated. For instance, a reduction of Methane (a GHG mainly arising from the
agriculture sector) would lead to both a reduction in overall GHG concentration and a decrease in
the background tropospheric ozone concentrations, which also have an important warming effect
in addition to detrimental impacts on human health and crop yields. The potential “double
dividend” of policies to limit GHG emissions that have benefits for both climate and local
pollution has also been rarely assessed.

There are also important trade-offs between climate change and LAP policies, which depend on
the technologies and policies that are implemented to achieve targets. A first example of these
trade-offs is the implication for global climate of a reduction in certain local pollutants that have
a “cooling” effect, and the trade-offs between less temperature increases and less local air
pollutants. Another example is the possible co-costs stemming from GHG mitigation policies, in
particular those related to indoor air pollution in developing countries. This is because a global
carbon price may provide perverse incentives to use non-commercial fuels biomass for heating
and cooking, with detrimental effect on health. In principle, it is possible to design mitigation
policies that yield maximum benefits in both climate change and LAP areas. Such an approach
would need to be coordinated on a global scale and to take into account interactions among the
full range of GHG and local pollutants.

In order to address some of the shortcomings of the literature, an empirical analysis of co-benefits

within a global macro-economic framework is undertaken in this paper. The purpose of this analysis is to
assess the magnitude of the co-benefits of mitigation policies in terms of reduction in local air pollution
and its implications for human health as well as the incentives that the co-benefits can give to countries to
participate in an international climate change mitigation agreement. Although there are various
uncertainties surrounding the analysis, several main findings can be mentioned:

Reductions in GHG emissions are found to induce large reductions in LAP emissions, with
potentially significant positive impacts on human health. For instance, in a scenario where GHG
emissions are cut by 50% relative to 2005 levels in 2050, the number of premature deaths caused
by air pollution could be lowered by 20% to 40% in 2050-depending on regions- relative to a
business as usual scenario.

Over the medium run and/or for less stringent long-run emission-reduction objectives, these co-
benefits may be lower in developing countries than in the OECD area, as the cheapest GHG
abatement opportunities in developing countries are initially found in the electricity sector, where
the human health benefits from emission cuts appear to be smaller. However, for stringent
emissions cuts and/or over longer horizons, co-benefits ultimately become higher in many non-
OECD countries than in their OECD counterparts as abatement gets larger in the transport and
household energy consumption sectors.
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Table 1. Scenario and Results of Studies Reviewed

Study Scope | Modelling Scenarios Average co-benefits $/tC GHGs and Major Effects
Pollutants
Bollenetal. | Global | Computable general Cost-benefit Results expressed in terms of the percentage PM2.5 from: Mortality from
2007 t0 2100 | equilibrium model (CGE) optimization of global change of the total discounted stream of - Old power Air Pollution
MERGE Model- adapted climate change consumption. plants (coal and | (Number of people
for Local Air Pollution mitigation as well as oil) prematurely dying
Local Air Pollutants Benefits of local air pollution reduction may -Non-electric from chronic PM
mitigation outweigh those of global climate change applications exposure)
mitigation. Simultaneous inclusion of both CC and | -Transport
LAP externalities results in an additional energy- -Chemical
related CO2 emission reduction (more than the sum | products
of the application of either policy alone) of 15 % in | -Total primary
Western Europe and 20 % in China. energy
Bussollo Indiato | CGE, Indian economy ten Carbon tax scenarios $58/tC (at 1995 exchange rate). PMs caused by | Mortality and
and 2010 years forward to 2010 66% yielding 15% CO2 SO, NOx from morbidity from
O’Connor reduction by 2010. No regret (i.e. where marginal benefits equal fossil fuels. Air Pollution
2001 No policies are marginal costs) is around 17-18% GHG emission (biomass is
implemented for air below baseline. excluded)
pollution. Existing
standards not enforced. With a 15% reduction in emissions from baseline,
334 lives are saved per Mt of reduction.
O’Connor et | China CGE model of the Chinese Carbon tax scenarios 5- | 9$/tC (1997 exchange rate) = 210 lives per MtC PMs and O3 Mortality and
al 2003 to 2010 | economy to 2010.With a 65% reduction. Co- benefits from reduced crop damage | caused by morbidity from
focus on differentiating (7% tax yielding 5% are nearly as large. SO, and NOx Air Pollution
Guangdong from the rest of | emission reductions by from fossil fuels
China 2010; 24% tax yieldinga | Without crop: 5 % “no regrets” abatement rate of Agricultural
15% CO2 reduction by baseline emissions in 2010. productivity effects
2010).
Under the with-crop scenario, “no regrets” 15% to
20% reduction from 2010 baseline emissions.
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Figure 6. Reduction in air pollutant emissions induced by cuts in GHG emissions
(% difference from baseline)
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1. Relative to 2005 levels.

2. Canada, Australia and New Zealand are in the same geographical area in the MERGE model.
3. Including Russia.

4. Including Mexico.

Source: Bollen et.al (2009).
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Figure 7. Avoided premature deaths from reduced local air pollution through GHG mitigation
policies
(% differences from baseline)
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1. Canada, Australia and New Zealand are in the same geographical area in the MERGE model.
2. Including Russia.

3. Including Mexico.

Source: Bollen et al. (2009).
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Figure 8. GHG emission reduction paths and avoided premature deaths®
(% differences from baseline)
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1. "50% GHG emissions cut in 2050 relative to 2005" scenario.

Source: Bollen et al. (2009).

39

0.0

-10.0

-20.0

-30.0

-40.0

-50.0

-60.0

-70.0

-80.0

-90.0

0.0

-10.0

-20.0

-30.0

-40.0

-50.0

-60.0

-70.0

-80.0

-90.0

OECD Europe

GHG Emissions

== == Avoided deaths

2000

2010

2020

India

2030

2040

2050

GHG Emissions

== = Avoided deaths

2000

2010

2020

2030

2040

2050



ECO/WKP(2009)34

70

50

Co-benefits ($US)

40

30

20

10

60 -
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Source: Bollen et al. (2009).
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Figure 10. Co-benefits of reducing GHG emissions by 25% and 50% in 2050

(% of GDP)
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Source: Bollen et al. (2009).
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Figure 11. Share of the GHG mitigation costs covered by local air pollution reduction co-

benefits in 2050, in percentage
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Source: Bollen et al. (2009).
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Figure 12. GDP impact of participating in a global climate change agreement to reduce GHG

emissions by 50% in 2050"
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Source: Bollen et al. (2009).
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Figure 13. GHG and local air pollutant emissions in an optimal policy mix scenario compared
with a GHG mitigation scenario
(Index: scenario where GHG emissions are cut by 50% in 2050 relative to 2005 levels=100)
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Source: Bollen et al. (2009).
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