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H I G H L I G H T S

• Public health co-benefits of GHGmitiga-
tion was primarily observed in five eco-
nomic sectors.

• Comprehensive GHG mitigation mea-
sures across various sectors tend to pro-
vide greater ancillary health gains.

• Health co-benefits assessments of GHG
reductions are based almost entirely on
descriptive or modeling studies.

• Overestimation or underestimates may
arise during the health co-benefits as-
sessment of GHG mitigation strategies.

• Voluntary engagements in the use of
standard methods to estimate the co-
benefits of GHG abatement are needed.

G R A P H I C A L A B S T R A C T

Potential pathways that greenhouse gas mitigation measures result in public health co-benefits.
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Background and objectives: Public health co-benefits from curbing climate change can make greenhouse gas
(GHG) mitigation strategies more attractive and increase their implementation. The purpose of this systematic
review is to summarize the evidence of these health co-benefits to improve our understanding of the mitigation
measures involved, potential mechanisms, and relevant uncertainties.
Methods: A comprehensive search for peer-reviewed studies published in English was conducted using the pri-
mary electronic databases. Reference lists from these articles were reviewed and manual searches were
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performed to supplement relevant studies. The identified records were screened based on inclusion criteria. We
extracteddata from thefinal retrievedpapers using a pre-designed data extraction formand a quality assessment
was conducted. The studies were heterogeneities, so meta-analysis was not possible and instead evidence was
synthesized using narrative summaries.
Results: Thirty-six studies were identified.We identified GHGmitigation strategies in five domains – energy gen-
eration, transportation, food and agriculture, households, and industry and economy – which usually, although
not always, bring co-benefits for public health. These health gains are likely to be multiplied by comprehensive
measures that include more than one sectors.
Conclusions: GHG mitigation strategies can bring about substantial and possibly cost-effective public health co-
benefits. These findings are highly relevant to policy makers and other stakeholders since they point to the
compounding value of taking concerted action against climate change and air pollution.

© 2018 Published by Elsevier B.V.
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1. Introduction

There is robust evidence that climate change is well underway and
that anthropogenic greenhouse gas (GHG) emissions, primarily from
the burning of fossil fuels, are the main drivers (Solomon, 2007;
Stocker et al., 2013). According to the Intergovernmental Panel on Cli-
mate Change (IPCC), the average global surface temperature rose by
about 0.85 °C from 1880 to 2012, and high-end emissions projection
scenarios have shown that if no further mitigation actions are taken,
the globe will warm by 2.6–4.8 by the end of the century (Stocker
et al., 2013; Watts et al., 2015). Even if carbon dioxide (CO2) emissions
abruptly ceased, climate change would continue for hundreds of years
due to the inertia in the global climate system (Matthews and
Caldeira, 2008; Solomon et al., 2009).

There are clear signs that climate change already threatens human
health, directly and indirectly, and is expected to cause increasingly ad-
verse impacts in the future (Ebi et al., 2017; Field et al., 2014; Forzieri
et al., 2017; Gasparrini et al., 2017; Pachauri et al., 2014a; Smith et al.,
2014; Woodward et al., 2014). Climate change can affect public health
by various pathways (Fig. 1) (Field et al., 2014; McMichael et al.,
2006; Seal and Vasudevan, 2011; Shannon et al., 2007). It is estimated
that there were 125 million additional vulnerable adults exposed to
heatwaves between 2000 and 2016, due to the increasing exposure to
more frequent and intense heatwaves (Watts et al., 2017a; Watts
et al., 2017b). Increasing ambient temperatures during this peroid
have reduced 5.3% outdoor manual labour productivity worldwide

(Watts et al., 2017b). In 2016, the value of economic losses resulting
from climate-related events were reach totally US$129 billion (Watts
et al., 2017a). According to the report fromWorld Health Organization
(WHO), considering only the well understood impacts of climate
change, and assuming continued progress in economic development
and public health protection, that climate warming is still likely to
cause about 250,000 additional deaths annually worldwide between
2030 and 2050 (Hales et al., 2014). Climate change has been described
as the biggest global threat confronting public health in the 21st century
(Costello et al., 2009; Watts et al., 2015).

In light of the broad evidence that climate change is occurring
with potentially expensive and far-reaching health consequences,
urgent and substantial actions are needed, to limit disruption of the
global climate. We have the means to mitigate climate change
(Cheng and Berry, 2013; Pachauri et al., 2014a; Smith et al., 2014;
Watts, 2009; Xia et al., 2015), but many countries are reluctant to
make decisive changes (Edenhofer et al., 2014; Haines, 2012). In
general, the focus lies on developing economies, reducing poverty,
and improving living standards, and climate change is often per-
ceived as a distant threat and a lower priority on the political agenda
(Aunan et al., 2004; Li and Crawford-Brown, 2011). Additionally, de-
veloping countries often insist that the “common but shared respon-
sibility” principle of the 1992 United Nations Framework Convention
on Climate Change (UNFCCC) should be applied, meaning they
should not have the same GHG emissions reduction obligations as
developed countries until a certain level of development is achieved
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