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Abstract
Urgent and ambitious climate action is required to avoid catastrophic climate change and
consequent health impacts. Political will is a critical component of the ambitious climate action
equation. The current level of political will observed for many national governments is considered
inadequate, with numerous political leaders yet to commit to climate action commensurate with
the projected risks and responsibilities for their respective jurisdictions. Under the leadership of the
Obama administration, however, the United States of America arguably provided an example to
the contrary. Strategically utilising an available legislative lever, the Obama administration pursued
comparatively ambitious climate change mitigation policies, with health as a core motivation.
Analysis of Obama-led climate policies and policy-making strategies provides valuable insight into
the utility of health as a motivator for climate action. It also reaffirms that strong political
leadership constitutes an essential element in the pursuit of increasingly ambitious climate change
policies, particularly in the face of strong opposition.

1. Introduction

Recent scientific assessments emphasise that the risk
of threats to human and ecosystem health are pro-
jected to increase with rising global temperatures
[1]. Despite this, a majority of governments have
failed to commit to measures commensurate with
the threats that current and projected climate change
pose. Recent estimates indicate that global temperat-
ures are on a pathway considered well above a ‘safe’
threshold for planetary health under current policy
trajectories [2]. Technological and economic barri-
ers are no longer considered insurmountable, with
delayed action now primarily a matter of political will
[3].

Committing to ambitious climate action appears
a formidable challenge; searching for opportunit-
ies to overcome climate action inertia is imperat-
ive. While it is unlikely to be a panacea, the con-
sideration of positive health outcomes that result
from the implementation of climate change emis-
sions reduction (mitigation) policies may provide the

impetus that some national governments require to
enhance climate mitigation policy ambition. Shorter-
term positive health outcomes—often termed ‘health
co-benefits’—can result from environmental changes
such as improved air quality, and can assist govern-
ments to reframe climate change from a longer-term,
global issue to a shorter-term, local issue [4], provid-
ing ‘a powerful incentive to accelerate policy change’
[5, p 1156]. Longer-term positive health outcomes—
termed ‘health benefits’ in this paper—result from a
reduction in health impacts associated with climate-
related events [6].

Yet limited research examines the role of shorter-
or longer-term health benefits in mitigation policy
development. The existing literature on health co-
benefits [e.g. 7–9] contends that they have not greatly
influenced policies and concludes that a number of
factors inhibit their political traction in the mitiga-
tion policy development process.

To contribute to this literature, we investigated the
role of health in the development of climate change
mitigation policies in the United States of America
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(U.S.). While health appears to have a limited influ-
ence on the development of climate change mitiga-
tion policies in Australia and the EU [10, 11], analysis
of the U.S. under the Obama administration suggests
that health was a major motivation for comparatively
ambitious climate action.

Such an example of the utility of health in motiv-
ating comparatively ambitious climate action may
offer strategies for other jurisdictions to consider in
justifying increasingly ambitious climate change mit-
igation policies in future.

This paper first provides a brief historical over-
view of climate change policy in the U.S. After
describing the methodological approach used, the
paper thematically reports results from analysis of key
Obama era policy documents. The paper then dis-
cusses the implications of our results in the context
of recent changes in U.S. climate policy, before con-
cluding with opportunities for future research.

1.1. Background
The U.S. is not immune to the impacts of cli-
mate change, nor the associated economic costs. In
2016, the U.S. Global Change Research Program
(USGCRP) released a scientific assessment of the
impacts of climate change on human health in the
U.S. The assessment noted that between 2004 and
2013, approximately 3300 fatalities were attribut-
able to heat waves, tornadoes and hurricanes, with
cumulative economic and health costs of more than
USD$500 billion [12]. Further, climate change in the
U.S. is likely to exacerbate domestic inequality as a
result of economic impacts. Under business-as-usual
emissions, economy-wide direct damages are projec-
ted to cost approximately 1.2% of gross domestic
product for every additional degree Celsius of global
average surface temperature increase [13].

In the face of profoundly polarized positions on
climate change across government, industry and soci-
ety, anymeaningful national action on climate change
in the U.S. is easily thwarted [14]. Evidence suggests,
however, that sub-national levels of the U.S. gov-
ernment can—and do—forge ahead irrespective of
national leadership on climate change. For example,
in 2009, nine states formed a Regional Greenhouse
Gas (GHG) Initiative, committing to a cap-and-trade
scheme for carbon emissions from their power plants
with intentions to reduce emissions longer-term. The
cap has been strengthened three times already and
additional states have expressed an interest in joining
the initiative [15].

Despite challenging circumstances, since 2009 the
U.S. experienced a shift in the direction of national
climate changemitigation policy development.While
political action on climate change dates back to
1987 when the U.S. government first introduced
the Global Climate Protection Act, climate change
mitigation policy development from the late 1980s
through to 2008 was relatively homogenous, with

GHG emissions reduction largely pursued through
non-interventionist, ‘no regrets’ policies that focused
on industry-supported efforts, such as investments in
research and development, and voluntary reductions
[16].

While a detailed examination of legislation is
out of scope here, it is pertinent to discuss An Act
to Improve, Strengthen, and Accelerate Programs for
the Prevention and Abatement of Air Pollution (1963)
(Clean Air Act; CAA) and related amendments given
its pivotal role in the development of mitigation
measures for both GHG and non-GHG emissions
under the Obama administration. The CAA was ini-
tially introduced to support the development of pro-
grams to monitor and control air pollution by the
federal government agency, the U.S. Environmental
Protection Agency (EPA). Section 202 of the CAA
provides that if, based on the U.S. EPA Adminis-
trator’s judgement, any air pollutant is endangering
public health, the U.S. EPA can regulate the emis-
sion of the air pollutant from any class of new motor
vehicle.

A critical turning point in the development ofU.S.
climate change policy came with the Supreme Court’s
ruling in April 2007 onMassachusetts et al vs Environ-
mental Protection Agency. The Supreme Court over-
turned a decision made by the District of Columbia
Circuit Court of Appeals based on a 1999 petition
brought to the U.S. EPA to regulate GHGs based on
Section 202 of the CAA. The U.S. EPA Administrator
published her finding in December 2009 that com-
pelling scientific evidence existed to define six GHGs
as air pollutants for the purposes of regulation under
Section 202 of the CAA [17]. This finding paved the
way for the U.S. EPA to develop regulatory rules to
support the reduction of GHG emissions in the U.S.

The following year, the U.S. EPA began using the
social cost of carbon (SCC or SC-CO2) methodo-
logy to account for the health and welfare benefits of
GHG emissions reduction. The SCC method estim-
ates the monetised value of impacts associated with
changes to carbon dioxide emissions on agriculture,
human health and ecosystem services for any given
year [18]. The development of a standardisedmethod
for the purposes of incorporating benefits consist-
ently into benefit-cost analyses further entrenched a
commitment to a more holistic consideration of cli-
mate change policy options.

1.2. A brief overview of climate change mitigation
policy development during the Obama
administration
Following his election as President in 2008, Barack
Obama introduced directives that affirmed a com-
mitment to develop a low-carbon economy. This
included a directive requiring all federal agencies
to lead by example and reduce GHG emissions
through a variety of measures [19]. Further, the
Obama administration committed to pursuing a
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GHG emissions reduction target of 17% compared
with 2005 levels by 2020 [20].

With GHGs classified as air pollutants, the U.S.
EPA and other federal agencies developed a suite
of emissions and fuel efficiency standards for both
existing and new stationary and mobile sources of
fossil fuel emissions [21]. Specifically, the U.S. intro-
duced increasingly stringent GHG emissions per-
formance standards for light-, medium- and heavy-
duty engines across successive years from 2010 to
2016.

The President’s 2013 Climate Action Plan set the
overarching framework forU.S. climate change policy
development. The Plan outlined three key pillars for
action: (1) a reduction in domestic carbon pollution;
(2) domestic preparation for climate change impacts;
and (3) leadership at the international level [20].

In 2014, the U.S. released its intended Nationally
Determined Contribution (NDC) for the 21st Con-
ference of the Parties to the United Nations Frame-
work Convention on Climate Change (COP21) held
in Paris, committing to an economy-wide GHG emis-
sions reduction target of 26%–28% below 2005 levels
by 2025. The centrepiece of the U.S. NDC—carbon
pollution standards for fossil fuel-powered plants—
were finalised by the U.S. EPA in 2015. The standards
were introduced to reduce carbon emissions from
power plants by 32% by 2030 compared with 2005
levels. The regulation was heralded for its prioritisa-
tion of health, given ‘the effects on human wellbeing
form the basis of the rationale behind the plan, with
economic and more general environmental reasons
taking a back seat’ [22, p 661].

2. Methods

2.1. Selection criteria for documents
Policy documents published by U.S. government
bodies between 2007 and 2017 with a focus on
national climate-related mitigation efforts or health-
related mitigation activities that were publicly access-
ible online were considered for analysis.

2.2. Selection of policy documents
Based on the selection criteria above, we searchedU.S.
government websites as well as the UNFCCC website
in order to identify as many applicable policy doc-
uments as possible. 34 documents were ultimately
identified for analysis [49].

2.3. Analysis
We employed directed qualitative content analysis
as our analytical approach, a research method used
to systematically classify and code large amounts
of text through the identification of categories or
themes. We analysed policy documents according to
six pre-defined themes: (i) the policy-making pro-
cess; (ii) factors influencing the prioritisation of mul-
tiple considerations; (iii) enablers and barriers to

the consideration of health in mitigation policy; (iv)
the evidence base for policy development; (v) the
role of external actors and stakeholders; and (vi)
the communication of policy decisions. The qualit-
ative analysis software NVivo [23] was used to sup-
port data analysis. We uploaded all 34 documents
into NVivo and coded the text in each document
based on our pre-defined themes. This process facil-
itated the investigation of U.S. climate mitigation
policies and supported us to interrogate the role
of health and other factors in the policy develop-
ment process. One additional sub-theme, ‘govern-
ment actions’, emerged during coding. This sub-
theme is distinct from the policy-making process
and captured statements on specific existing and
proposed climate-related policies and regulations as
opposed to the policy-making process more broadly.
Data relating to this additional sub-themewere incor-
porated into section 1.2 above.

3. Results

Under the Obama administration’s leadership from
2009 until 2016, the consideration of health consti-
tuted a core component of the development of cli-
mate change mitigation policies. Led by the U.S. EPA,
in collaboration with other agencies, the U.S. pur-
sued integrated emissions reduction policy develop-
ment for stationary andmobile sources of GHG emis-
sions. Further, recognition of the health impacts of
a changing climate and the health benefits that res-
ult from mitigation was explicit in messaging around
the rationale for climate action. Results are presented
below by theme.

3.1. The role of impact analyses in the
policy-making process
The policy-making process in the U.S. is sim-
ilar to those we investigated in other case studies
[10, 11]. Regulatory impact analyses are a stand-
ard component of the U.S. policy development pro-
cess, which are undertaken to assess the poten-
tial costs and benefits associated with any pro-
posed regulation. Our analysis found that there
was explicit acknowledgement that mitigation policy
development is underpinned by economic model-
ling. As part of the modelling and impact ana-
lysis process, an estimation of the economic and
human benefits that result from mitigation meas-
ures was explicitly integrated and considered in the
policy development process both quantitatively and
qualitatively:

‘The U.S. government analyzes the
anticipated economic effects of its
proposed standards and policies.
A key element of these analyses
has been the estimation of the
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potential economic and human wel-
fare benefits of reduced GHGs. Spe-
cifically, federal agencies use a met-
ric known as the social cost of car-
bon (SCC) to estimate the dollar
value of the benefits of regulatory
actions that affect CO2 emissions.’
[18, p 99].

3.2. Factors influencing the prioritization of
multiple considerations in the development of
climate mitigation policies
Our analysis identified economic costs as an influ-
ential priority in policy development, particularly
given the propensity for regulations to be challenged
through judicial proceedings in the U.S.:

‘in several cases the DC Circuit has
elaborated on this cost factor and for-
mulated the cost standard in vari-
ous ways, stating that the EPA may
not adopt a standard the cost of
which would be “exorbitant,” “greater
than the industry could bear and sur-
vive,” “excessive,” or “unreasonable”
[24, p 35829].

However, additional factors appear to have been
influential priorities in Obama-era climate policies.
Intra- and inter-generational equity recurred as
issues motivating climate change mitigation policies
between 2009 and 2016:

‘…the [U.S. EPA] Administrator
places weight on the fact that cer-
tain groups, including children, the
elderly, and the poor, are most vul-
nerable to these climate-related health
effects [17, p 66498].

‘We have an obligation to current and
future generations to take action to
meet this challenge [18, p 7].

‘…the EPA considered a variety of
potential impacts that its actionmight
have on the environment, on busi-
nesses, particularly in the energy sec-
tor, and on the reliability of the elec-
trical grid. The agency gave extensive
consideration to impacts on vulner-
able communities, particularly low-
income communities, communities of
color, and indigenous communities
[25, p 64969].

Employment impacts of regulations—notably,
in the aftermath of the global financial crisis—
comprised another recurring priority:

‘Although a stand-alone analysis of
employment impacts is not included
in a standard cost-benefit analysis, the

current economic climate has led to
heightened concerns about potential
job impacts’ [26, p 48318].

3.3. Enablers and barriers to the consideration of
health in mitigation policy
Numerous factors enabled the consideration of health
in the development of U.S.mitigation policies. Firstly,
the Obama administration utilised credible individu-
als to communicate the health implications of a chan-
ging climate to the broader public—the U.S. Surgeon
General and the U.S. EPA Administrator, an environ-
mental health and air quality expert, as noted in the
U.S. Government Accountability Office report below:

‘In April 2015, the Surgeon Gen-
eral spoke publicly about climate
change impacts to health following
a roundtable discussion on the topic
with the President, the EPA Admin-
istrator, and others, and also used
social media to solicit and respond
to questions about health impacts
from climate change. The U.S. EPA
Administrator has also communicated
about these risks to a variety of audi-
ences, citing climate change as amonal
Department of Energg the most signi-
ficant threats to public health’ [27, p
26].

Secondly, the U.S. EPA’s determination that GHG
emissions negatively impacted human health was
vital to support the consideration of health in future
climate change and air pollution mitigation policies:

‘In the Endangerment Finding, which
focused on public health and pub-
lic welfare impacts within the United
States, the [U.S. EPA] Administrator
found that elevated concentrations of
GHG emissions in the atmosphere
may reasonably be anticipated to
endanger public health and welfare
of current and future generations’
[28, p 73486].

Thirdly, by taking a holistic approach in the
assessment of the potential benefits and costs associ-
ated with U.S. emissions reduction policies, the U.S.
EPAwas able to demonstrate that the economic bene-
fits of implementing mitigation measures far out-
weighed the costs when health was a consideration:

‘…the annual dollar value of benefits
of air quality improvements will be
very large, and will grow over time
as emissions control programs take
their full effect, reaching a level of
approximately $2.0 trillion in 2020.
…Most of these benefits (about 85
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percent) are attributable to reductions
in premature mortality associated
with reductions in ambient particulate
matter…Our central benefits estimate
exceeds costs by a factor of more than
30 to one… [29, abstract].

In relation to barriers, quantifying and monet-
ising the costs is considered an easier process with
fewer uncertainties around the robustness of the final
values. Limitations in models, current knowledge of
health-emission exposure pathways as well as access
to reliable data are often acknowledged as barriers
that impede fully accounting for health benefits:

‘The monetized benefits used in the
net benefit calculations reflect only
a portion of the total benefits due
to limitations in analytical resources,
available data and models, and the
state of the science… [29, p 10].

An additional issue that likely exacerbates the first
barrier relates to the comparatively minimal amount
of funding historically dedicated to climate change
and health research:

‘…NIH, which awards financial assist-
ance for research, reports that it awar-
ded about $6 million to support
research on the health impacts of cli-
mate change in fiscal year 2014. This
amount comprised a relatively small
portion—about 0.025 percent—of
the approximately $24 billion that
NIH awarded for research that year’
[27, p 19].

3.4. Building the health impacts evidence base
While funding specifically for climate change and
health research was arguably insufficient, inter-
departmental collaboration supporting climate
change science more broadly has been a feature of
U.S. climate-related architecture for three decades.
The USGCRP has been responsible for the devel-
opment of four National Climate Assessments that
facilitate the translation of climate change research
into policy:

‘The essential capacities for research
and observations are widely distrib-
uted across U.S. government agen-
cies, and are brought together into a
single interagency program through
the USGCRP. Growing out of inter-
agency activities and planning that
began in 1988, the creation of the
USGCRP energized cooperative inter-
agency activities, with each agency
bringing its strengths to the collab-
orative effort. The FY 2010 budget

provides over $2 billion for programs
under the USGCRP—an increase of
$46 million, or about 3 percent, over
the 2009 level… [30, p 8].

The aforementioned endangerment finding that
proved a pivotal decision in enabling health to drive
the development of mitigation policies was primarily
justified on the basis of a robust scientific evidence
base:

‘The [U.S. EPA] Administrator has
determined that the body of scientific
evidence compellingly supports this
finding. The major assessments by
the U.S. Global Climate Research
Program (USGCRP), the Intergov-
ernmental Panel on Climate Change
(IPCC), and the National Research
Council (NRC) serve as the primary
scientific basis supporting the Admin-
istrator’s endangerment finding’ [17,
p 66497].

Further, the established scientific basis consti-
tuted one of the chief motivations in the U.S. EPA’s
denial of petitions to reconsider the endangerment
finding:

‘The science supporting the [U.S.
EPA] Administrator’s finding that
elevated concentrations of greenhouse
gases in the atmosphere may reas-
onably be anticipated to endanger
the public health and welfare of cur-
rent and future U.S. generations is
robust, voluminous, and compelling,
and has been strongly affirmed by
the recent science assessment of the
U.S. National Academy of Sciences’
[31, p 49556; emphasis added].

3.5. The role of external actors and stakeholders
Both targeted and general stakeholder consultation
processes were considered core components of the
policy development process:

‘This rule builds on our commitment
to robust collaboration with stake-
holders and the public. It follows
an expansive and thorough outreach
effort in which the agencies gathered
input, data and views from many
interested stakeholders, involving over
400 meetings with heavy-duty vehicle
and engine manufacturers, techno-
logy suppliers, trucking fleets, truck
drivers, dealerships, environmental
organizations, and state agencies’
[28, p 73480].
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Unsurprisingly, major stakeholders for climate
change mitigation policies include affected indus-
tries and states. In relation to vehicle emission and
fuel standards, concerted efforts appear to have
been made to accommodate affected industries, par-
ticularly in the face of cross-jurisdictional policy
discrepancies:

‘We receivedmore than 200,000 public
comments. A broad range of stake-
holders provided comments, includ-
ing state and local governments,
auto manufacturers, emissions con-
trol suppliers, refiners, fuel distrib-
utors and others in the petroleum
industry, renewable fuels providers,
environmental organizations, con-
sumer groups, labor groups, private
citizens, and others…Auto manufac-
turers have stressed the importance
of being able to design, produce, and
sell a single fleet of vehicles in all 50
states…’ [32, p 23418].

There was also explicit acknowledgement that
consultation takes place at the international level:

‘The agencies also met with regulat-
ory counterparts from several other
nations who either have already or
are considering establishing fuel con-
sumption or GHG requirements,
including outreach with representat-
ives from the governments of Canada,
the EuropeanCommission, Japan, and
China’ [28, p 73484].

3.6. The use of health in communicating policy
priorities
The use of health as a communications frame is evid-
ent in key messaging disseminated by the Obama
administration that employed a multiple benefits
approach to justify the pursuit of comparatively
ambitious climate change mitigation policies:

‘The transition will benefit
the U.S. economy in multiple
ways…Improved air quality will mean
a healthier andmore productivework-
force. Developing alternative trans-
portation fuels will diversify our
energy portfolio, helping to shield the
U.S. economy from adverse economic
consequences of oil market volatility.
Finally, the Paris Agreement signals
a sustained shift in the global eco-
nomy towards low carbon investment,
which creates economic opportunity
for American businesses’ [33, p 38].

Despite efforts to incorporate health into keymes-
saging for climate change mitigation policies, there
was recognition from health officials that for the
public, the relationship between climate change and
health remains tenuous:

‘…health officials told us that stake-
holders and the public have limited
awareness about climate change as a
public health issue, in part because
climate change has historically been
framed as an environmental issue’
[27, p 37].

To address this issue, analysis suggests that GHG
emissions were strategically referred to as carbon
pollution:

‘Before President Obama entered
office, forecasts projected that U.S.
emissions would grow indefinitely.
Instead, carbon pollution from energy
is down 9 percent since 2008. The
economy has grown by 10 per-
cent over this period, proving that
emissions reductions can co-exist
with a strongly growing economy’
[33, p 6; emphasis added].

Finally, the Obama administration not only dis-
cussed the benefits and opportunities of action, it
was also explicit about the adverse impacts of delayed
action and the role of environmental justice and
equity as motivations for climate change action:

‘…a do-nothing approach will dispro-
portionately harm the most vulner-
able Americans, including children,
the sick, the poor, and the elderly..
Existing health disparities and other
inequities increase vulnerability to cli-
mate health impacts like heat waves,
degraded air quality, and extreme
weather. Low-income families are the
most vulnerable to disruptive events
that cause the household breadwin-
ners to miss work’ [33, p 38].

4. Discussion

Our results indicate that the consideration of human
health-related evidence and arguments facilitated the
introduction of comparatively ambitious mitigation
policies in the U.S. under the Obama administration.
This was achieved through an integrated approach
to regulating GHGs and air pollutants, enabling
the Obama administration to highlight both the
shorter-term and longer-term health benefits mitig-
ation efforts afford.
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It also involved reframing climate action as
presenting the U.S. economy and citizens with bene-
fits and opportunities, as opposed to costs and bur-
dens. Importantly, the introduction of increasingly
ambitious climate mitigation policies was achieved
in the face of strong political and industry oppos-
ition. Mitigation policies were predominantly pur-
sued through executive and existing statutory author-
ities; no substantive climate legislation has passed
through the U.S. Congress since 2011 [34, 35]. Our
findings support the contention that where the polit-
ical will exists, health benefits can be utilised to jus-
tify comparatively ambitious climate change mitiga-
tion policies. This position aligns with evidence else-
where that political leadership is critical for the integ-
ration of health into other policy agendas [36–38].

It is important to note that this positive find-
ing is tempered by seemingly incongruent object-
ives in other domestic policy areas. Of note, energy
policy under the Obama administration has come
under scrutiny, particularly given the implications of
Obama Administration’s ‘all of the above’ strategy
towardU.S. energy security and independence, which
in practice facilitated the expansion of oil and gas
production in the U.S [39]. Moreover, despite early
attempts to demonstrate leadership on both domestic
and international fossil fuel subsidy reform [39, 40],
significant domestic fossil fuel subsidies continue to
be exploited by the U.S. extractive industry, at a cost
of USD$2 billion annually [41].

Further, positive findings in this case study are
tempered by the reality of subsequent U.S. climate
change mitigation policy development. Since its elec-
tion in 2016, the Trump administration has drastic-
ally shifted the trajectory of national climate change
mitigation policy, returning to a traditional fram-
ing of climate action as an excessive domestic cost.
In March 2017, for example, a presidential directive
required federal agencies to immediately review exist-
ing regulations that potentially burden the develop-
ment of any domestically produced energy source [42;
emphasis added].

The substantial changes to national climate
change mitigation policy under the current U.S.
administration emphasise the pivotal role of polit-
ical will in the pursuit (or lack thereof) of climate
action and demonstrates the malleability of cli-
mate change mitigation policy development, espe-
cially when policies and processes rely on the use of
non-legislative means and methods based on norm-
ative assumptions. The SCC represents a case in
point for the latter issue. The current U.S. admin-
istration has withdrawn all SCC technical guidance
developed under the Obama administration, given
its consideration of the global impacts of carbon as
opposed to solely domestic impacts. Further, the U.S.
EPA has recalculated the SCC based on criticisms
from the federal Department of Energy that SCC
calculation ranges were too high, given the values

used to discount future utility were too low [43]. The
U.S. EPA’s most recent determination that co-benefits
should no longer be a consideration in cost-benefit
analyses that underpin regulatory impact assessments
effectively signals the death knell for the role of health
in the development of mitigation policies at the fed-
eral level [44].

While there is cautious optimism that the judi-
cial process will preserve at least part of the Obama
administration’s climate policy legacy [35] and sub-
national commitments will compensate for the policy
vacuum at the national level [45], there are legitimate
concerns that regression in the ambition of national
climate change mitigation policies and the lack of
U.S. political leadership will fundamentally under-
mine international climate change politics and archi-
tecture, specifically the Paris Agreement [46, 47].

5. Future research

This paper contributes to a burgeoning area of
research situated at the nexus of climate change,
health and policy development. While our results
reaffirm the importance of political will in the pur-
suit of ambitious climate action, particularly in the
face of partisan positions on climate change, there
are opportunities to bolster our findings through
future research. It is important to acknowledge the
limitations of our research. Most notably, our ana-
lysis focuses narrowly on the development of climate
change mitigation policy and the role of health, with
no meaningful scrutiny of other, potentially relevant
domestic policy goals or the socioeconomic implic-
ations of implementing mitigation policies [48]. We
recommend these shortcomings be addressed and
explored in future research. Further, the triangula-
tion of our findings with alternative data sources,
such as interviews with key actors during the Obama
era, would strengthen the conclusions presented in
this paper. Beyond the U.S., investigating the role
of health in the development of national climate
change policies for other major emitters, particularly
countries with developing economies and expanding
populations, would be invaluable as the first review
of Nationally Determined Contributions approaches.
Finally, consideration of health co-benefits as a
motivation for climate action at the sub-national level
presents a timely opportunity for addressing research
gaps in our understanding of the role of health co-
benefits as a driver of ambitious climate action.

Acknowledgments

We would like to thank the two anonymous review-
ers for their time and most helpful feedback, which
strengthened the final version of the paper. Anna-
belle Workman received an Australian Government
Research Training Program scholarship and funding
from the EU Centre on Shared Complex Challenges

7



Environ. Res. Lett. 15 (2020) 105003 A Workman et al

through the University of Melbourne during the con-
duct of this research.

Data availability statement

The data that support the findings of this study will
be openly available following a delay.

References

[1] Allen M et al 2018 Global warming of 1.5 ◦C: an IPCC
special report on the impacts of global warming of 1.5 ◦C
above pre-industrial levels and related global greenhouse gas
emission pathways, in the context of strengthening the global
response to the threat of climate change, sustainable
development, and efforts to eradicate poverty. Summary for
Policymakers (Geneva: Intergovernmental Panel on Climate
Change) (http://www.ipcc.ch/report/sr15/)

[2] NewClimate Institute and Climate Analytics 2019 Climate
action tracker: warming projections global update –
december 2019 (Berlin, Germany: NewClimate Institute and
Climate Analytics) (https://climateactiontracker.
org/publications/governments-still-not-acting-on-climate-
crisis/)

[3] Watts N et al 2015 Health and climate change: policy
responses to protect public health Lancet
386 1861–914

[4] Spencer B, Lawler J, Lowe C, Thompson L, Hinckley T,
Kim S-H, Bolton S, Meschke S, Olden J D and Voss J 2016
Case studies in co-benefits approaches to climate change
mitigation and adaptation J. Environ. Plann. Manage.
60 647–67

[5] Watts N et al 2017 The Lancet Countdown: tracking progress
on health and climate change Lancet 389 1151–64

[6] Smith K R et al 2014 Human health: impacts, adaptation and
co-benefits Climate Change 2014: Impacts, Adaptation and
Vulnerability. Part A: Global and Sectoral Aspects.
Contribution of Working Group II to the Fifth Assessment
Report of the Intergovernmental Panel on Climate Change, ed
C Field, V Barros, D Dokken, K Mach, M Mastrandrea,
T Bilir, M Chatterjee, K Ebi, Y Estrada and R Genova
(Cambridge: Cambridge University Press) pp 709–54

[7] Remais J V et al 2014 Estimating the health effects of
greenhouse gas mitigation strategies: addressing parametric,
model, and valuation challenges Environ. Health Perspect.
122 447–55

[8] Mayrhofer J P and Gupta J 2016 The science and politics of
co-benefits in climate policy Environ Sci Policy 57 22–30

[9] Chang K M et al 2017 Ancillary health effects of climate
mitigation scenarios as drivers of policy uptake: a review of
air quality, transportation and diet co-benefits modeling
studies Environ. Res. Lett. 12 113001

[10] Workman A, Blashki G, Karoly D and Wiseman J 2016 The
role of health co-benefits in the development of Australian
climate change mitigation policies Int. J. Environ. Res. Public
Health 13 927

[11] Workman A, Blashki G, Bowen K J, Karoly D J and
Wiseman J 2018 Health co-benefits and the development of
climate change mitigation policies in the European Union
Clim. Policy 14 1–13

[12] Crimmins A et al 2016 Executive Summary The Impacts of
Climate Change on Human Health in the United States: A
Scientific Assessment (Washington DC: Global Change
Research Program)

[13] Hsiang S et al 2017 Estimating economic damage from
climate change in the United States Science 356 1362–9

[14] Bailey C J Assessing President Obama’s climate change
record 2019 Environ. Politics 28 847–65

[15] Arroyo V 2019 A brief history of U.S. climate policy and call
to actionMaryland J. Int. Law 34 1–19 (https://
digitalcommons.law.umaryland.edu/mjil/vol34/iss1/3)

[16] Brewer P R and Pease A 2008 Federal climate politics in the
United States: polarization and paralysis Turning down the
Heat: The Politics of Climate Policy in Affluent Democracies,
ed H Compston and I Bailey (Basingstoke: Palgrave
Macmillan) pp 85–103

[17] United States Environmental Protection Agency 2009
Endangerment and cause or contribute findings for
greenhouse gases under section 202(a) of the clean air act;
final rule Fed. Regist. 74 66496–546
(https://www.federalregister.gov/documents/2009/12/15/E9-
29537/endangerment-and-cause-or-contribute-findings-
for-greenhouse-gases-under-section-202a-of-the-clean)

[18] United States Department of State 2014 United States
climate action report 2014: first Biennial report of the United
States of America, sixth national communication of the
United States of America under the United Nations
framework convention on climate change (Washington D.C.:
United States Department of State)
(https://unfccc.int/files/national_reports/annex_i_natcom/
submitted_natcom/application/pdf/2014_u.s._climate_
action_report%5B1%5Drev.pdf)

[19] Executive Office of the President of the United States 2009
Executive order 13514 - federal leadership in environmental,
energy, and economic performance Fed. Regist. 74 52117–27
(https://www.govinfo.gov/content/pkg/FR-2009-10-
08/pdf/E9-24518.pdf)

[20] Executive Office of the President of the United States 2013
The President’s climate action plan (Washington D.C., USA:
Executive Office of the President of the United States)
(https://obamawhitehouse.archives.gov/
sites/default/files/image/president27sclimateactionplan
.pdf)

[21] United States Department of State 2016 Second Biennial
Report of the United States of America Under the United
Nations Framework Convention on Climate Change
(Washington D.C.: United States Department of State)
(http://unfccc.int/files/national_reports/
biennial_reports_and_iar/submitted_biennial_reports/
application/pdf/2016_second_biennial_report_of_the_
united_states_.pdf)

[22] The Lancet Respiratory Medicine 2015 Obama’s clean
power plan: a breath of fresh air Lancet Respir. Med.
3 661

[23] Nvivo 2014 NVivo qualitative data analysis Software.
Version 11 (Melbourne: QSR International Pty Ltd)

[24] United States Environmental Protection Agency 2016 Oil
and natural gas sector: emission standards for new,
reconstructed, and modified sources; final rule Fed. Regist.
81 35824–942 (https://www.federalregister.
gov/documents/2016/06/03/2016-11971/oil-
and-natural-gas-sector-emission-standards-
for-new-reconstructed-and-modified-sources)

[25] United States Environmental Protection Agency 2015
Federal plan requirements for greenhouse gas emissions
from electric utility generating units constructed on or
before January 8, 2014; model trading rules; amendments to
framework regulations; proposed rule Fed. Regist.
80 64966–5116 (https://www.federalregister.
gov/documents/2015/10/23/2015-22848/federal-plan-
requirements-for-greenhouse-gas-emissions-from-
electric-utility-generating-units)

[26] United States Environmental Protection Agency 2011
Federal implementation plans: interstate transport of fine
particulate matter and ozone and correction of SIP
approvals; final rule Fed. Regist. 76 48208–483
(https://www.federalregister.gov/documents/2011/08/08/2011-
17600/federal-implementation-plans-interstate-transport-
of-fine-particulate-matter-and-ozone-and)

[27] United States Government Accountability Office 2015
Climate Change: HHS could take further steps to enhance
understanding of public health risks (Washington D.C.:
United States Government Accountability Office)
(https://www.help.senate.gov/imo/media/
doc/GAOClimateChangeReport.pdf)

8

http://www.ipcc.ch/report/sr15/
https://climateactiontracker.org/publications/governments-still-not-acting-on-climate-crisis/
https://climateactiontracker.org/publications/governments-still-not-acting-on-climate-crisis/
https://climateactiontracker.org/publications/governments-still-not-acting-on-climate-crisis/
https://doi.org/10.1016/S0140-6736(15)60854-6
https://doi.org/10.1016/S0140-6736(15)60854-6
https://doi.org/10.1080/09640568.2016.1168287
https://doi.org/10.1080/09640568.2016.1168287
https://doi.org/10.1016/S0140-6736(16)32124-9
https://doi.org/10.1016/S0140-6736(16)32124-9
https://doi.org/10.1289/ehp.1306744
https://doi.org/10.1289/ehp.1306744
https://doi.org/10.1016/j.envsci.2015.11.005
https://doi.org/10.1016/j.envsci.2015.11.005
https://doi.org/10.1088/1748-9326/aa8f7b
https://doi.org/10.1088/1748-9326/aa8f7b
https://doi.org/10.3390/ijerph13090927
https://doi.org/10.3390/ijerph13090927
https://doi.org/10.1080/14693062.2018.1544541
https://doi.org/10.1080/14693062.2018.1544541
https://doi.org/10.1126/science.aal4369
https://doi.org/10.1126/science.aal4369
https://doi.org/10.1080/09644016.2018.1494967
https://doi.org/10.1080/09644016.2018.1494967
https://digitalcommons.law.umaryland.edu/mjil/vol34/iss1/3
https://digitalcommons.law.umaryland.edu/mjil/vol34/iss1/3
https://doi.org/10.1057/9780230594678
https://www.federalregister.gov/documents/2009/12/15/E9-29537/endangerment-and-cause-or-contribute-findings-for-greenhouse-gases-under-section-202a-of-the-clean
https://www.federalregister.gov/documents/2009/12/15/E9-29537/endangerment-and-cause-or-contribute-findings-for-greenhouse-gases-under-section-202a-of-the-clean
https://www.federalregister.gov/documents/2009/12/15/E9-29537/endangerment-and-cause-or-contribute-findings-for-greenhouse-gases-under-section-202a-of-the-clean
https://unfccc.int/files/national_reports/annex_i_natcom/submitted_natcom/application/pdf/2014_u.s._climate_action_report%5B1%5Drev.pdf
https://unfccc.int/files/national_reports/annex_i_natcom/submitted_natcom/application/pdf/2014_u.s._climate_action_report%5B1%5Drev.pdf
https://unfccc.int/files/national_reports/annex_i_natcom/submitted_natcom/application/pdf/2014_u.s._climate_action_report%5B1%5Drev.pdf
https://www.govinfo.gov/content/pkg/FR-2009-10-08/pdf/E9-24518.pdf
https://www.govinfo.gov/content/pkg/FR-2009-10-08/pdf/E9-24518.pdf
https://obamawhitehouse.archives.gov/sites/default/files/image/president27sclimateactionplan.pdf
https://obamawhitehouse.archives.gov/sites/default/files/image/president27sclimateactionplan.pdf
https://obamawhitehouse.archives.gov/sites/default/files/image/president27sclimateactionplan.pdf
http://unfccc.int/files/national_reports/biennial_reports_and_iar/submitted_biennial_reports/application/pdf/2016_second_biennial_report_of_the_united_states_.pdf
http://unfccc.int/files/national_reports/biennial_reports_and_iar/submitted_biennial_reports/application/pdf/2016_second_biennial_report_of_the_united_states_.pdf
http://unfccc.int/files/national_reports/biennial_reports_and_iar/submitted_biennial_reports/application/pdf/2016_second_biennial_report_of_the_united_states_.pdf
http://unfccc.int/files/national_reports/biennial_reports_and_iar/submitted_biennial_reports/application/pdf/2016_second_biennial_report_of_the_united_states_.pdf
https://doi.org/10.1016/S2213-2600(15)00336-7
https://doi.org/10.1016/S2213-2600(15)00336-7
https://www.federalregister.gov/documents/2016/06/03/2016-11971/oil-and-natural-gas-sector-emission-standards-for-new-reconstructed-and-modified-sources
https://www.federalregister.gov/documents/2016/06/03/2016-11971/oil-and-natural-gas-sector-emission-standards-for-new-reconstructed-and-modified-sources
https://www.federalregister.gov/documents/2016/06/03/2016-11971/oil-and-natural-gas-sector-emission-standards-for-new-reconstructed-and-modified-sources
https://www.federalregister.gov/documents/2016/06/03/2016-11971/oil-and-natural-gas-sector-emission-standards-for-new-reconstructed-and-modified-sources
https://www.federalregister.gov/documents/2015/10/23/2015-22848/federal-plan-requirements-for-greenhouse-gas-emissions-from-electric-utility-generating-units
https://www.federalregister.gov/documents/2015/10/23/2015-22848/federal-plan-requirements-for-greenhouse-gas-emissions-from-electric-utility-generating-units
https://www.federalregister.gov/documents/2015/10/23/2015-22848/federal-plan-requirements-for-greenhouse-gas-emissions-from-electric-utility-generating-units
https://www.federalregister.gov/documents/2015/10/23/2015-22848/federal-plan-requirements-for-greenhouse-gas-emissions-from-electric-utility-generating-units
https://www.federalregister.gov/documents/2011/08/08/2011-17600/federal-implementation-plans-interstate-transport-of-fine-particulate-matter-and-ozone-and
https://www.federalregister.gov/documents/2011/08/08/2011-17600/federal-implementation-plans-interstate-transport-of-fine-particulate-matter-and-ozone-and
https://www.federalregister.gov/documents/2011/08/08/2011-17600/federal-implementation-plans-interstate-transport-of-fine-particulate-matter-and-ozone-and
https://www.help.senate.gov/imo/media/doc/GAOClimateChangeReport.pdf
https://www.help.senate.gov/imo/media/doc/GAOClimateChangeReport.pdf


Environ. Res. Lett. 15 (2020) 105003 A Workman et al

[28] United States Environmental Protection Agency and United
States National Highway Traffic Safety Administration 2016
Greenhouse gas emissions and fuel efficiency standards for
medium- and heavy-duty engines and vehicles - phase 2;
final rule Fed. Regist. 81 73478–4274
(https://www.federalregister.gov/documents/2016/10/25/2016-
21203/greenhouse-gas-emissions-and-fuel-efficiency-
standards-for-medium–and-heavy-duty-engines-and)

[29] United States Environmental Protection Agency 2011 The
benefits and costs of the clean air act from 1990 to 2020
(Washington D.C.: Environmental Protection Agency)
p 1–238. (https://www.epa.gov/sites/
production/files/2015-07/documents/fullreport_
rev_a.pdf)

[30] United States Department of State 2010 U.S. climate action
report 2010. fifth national communication of the United
States of American under the United Nations framework
convention on climate change (Washington D.C: United
States Department of State)
(https://unfccc.int/resource/docs/natc/usa_nc5.pdf)

[31] United States Environmental Protection Agency 2010 EPA’s
denial of the petitions to reconsider the endangerment and
cause or contribute findings for greenhouse gases under
section 202(a) of the clean air act; final rule Fed. Regist.
75 49556–94 (https://www.federalregister.
gov/documents/2010/08/13/2010-19153/epas-denial-
of-the-petitions-to-reconsider-the-endangerment-
and-cause-or-contribute-findings-for)

[32] United States Environmental Protection Agency 2014
Control of air pollution from motor vehicles: tier 3 motor
vehicle emission and fuel standards; final rule Fed. Regist.
79 23414–886 (https://www.federalregister.
gov/documents/2014/04/28/2014-06954/control-of-
air-pollution-from-motor-vehicles-tier-3-motor-
vehicle-emission-and-fuel-standards)

[33] The White House 2016 United States mid-century strategy
for deep decarbonization (Washington D.C., USA: The
White House) (https://unfccc.int/files/
focus/long-term_strategies/application/pdf/mid_
century_strategy_report-final_red.pdf)

[34] Atkinson H 2017 The US as a world leader in tackling
climate change and building a more sustainable world:
opportunities and constraints The Politics of Climate Change
under President Obama (Milton Park, UK: Taylor & Francis
Group) pp 91–105

[35] Farber D A U.S. Climate Policy: Obama, Trump, and Beyond
2018 Revista De Estudos Constitucionais, Hermenêutica E
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