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This report is a contribution from the public health
community to support the negotiations of the United
Nations Framework Convention on Climate Change
(UNFCCQ). It was written at the request of the Presi-
dent of the 23rd Conference of the Parties to the UN-
FCCC (COP23), Prime Minister Bainimarama of Fiji, to
the World Health Organisation (WHO) to prepare a re-
port on health and climate change, to be delivered at
COP24.The three aims of this report are to provide:

B Global knowledge on the interconnection between
climate change and health.

An overview of the initiatives and tools with which
the national, regional and global public health
community is supporting and scaling up actions
to implement the Paris Agreement for a healthier,
more sustainable society.

Recommendations for UNFCCC negotiators and
policy-makers on maximizing the health benefits
of tackling climate change and avoiding the worst
health impacts of this global challenge.

The report is based on contributions from over 80
health professionals, academic experts, representa-
tives of civil society and international agencies who
have worked on climate change and health for over
three decades.
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EXECUTIVE SUMMARY

The severity of the impact of climate change on
health is increasingly clear. Climate change is the
greatest challenge of the 21st century, threatening
all aspects of the society in which we live, and the
continuing delay in addressing the scale of the chal-
lenge increases the risks to human lives and health.

The drivers of climate change - principally fossil fuel
combustion - pose a heavy burden of disease, in-
cluding a major contribution to the 7 million deaths
from outdoor and indoor air pollution annually. The
air pollutants which are causing ill-health, and the
greenhouse gases (GHGs) that are causing climate
change, are emitted from many of the same sectors,
including energy, H.pusing.transpdrt and agriculture.
Short-lived climatg;gzoll tants (including black car-
n

bon, methane and ezon ve important impacts
on both climate and health. i} '
Vi

If the mitigation commitments. i 'ﬁe Paris Agree-
ment are met, millions of lives could be saved
through reduced air pollution, by the'middle of the
century. More stringent. mitigation poli€ies would re-
sult in greater health benefits. There are lmportant
additional opportunities for synergy between health
and climate change mitigation in“energy, house-
holds, food systems, transport and other sectors,
particularly in stemming the burden of noncommu-
nicable diseases (NCDs).

Economic valuation of health decisively favours
more aggressive climate mitigation. The most recent
evidence indicates that the health gains from ener-
gy scenarios to meet the Paris climate goals would
more than meet the financial cost of mitigation at
global level and would exceed that in countries such
as China and India by several times.

Climate change already has negative health effects
and undermines the “right to health” cited in the Par-
is Agreement. Climate change undermines the social
and environmental determinants of health, includ-
ing people’s access to clean air, safe drinking-wa-
ter, sufficient food and secure shelter. It is affecting
health particularly in the poorest, most vulnerable
communities such as small-island developing States
(SIDS) and least developed countries, thus widening
health inequities.

The health impacts of climate change could be great-
ly reduced by proven interventions in climate-re-
silient health systems, including climate-resilient
health facilities, and through health-determining
sectors such as water, sanitation and food systems
and disaster risk reduction. At present, however, only
3% of health resources are invested in prevention,
and only 0.5% of multilateral climate finance has
been specifically for health projects.

City Mayors and other subnational authorities are
critical actors in reducing carbon emissions, improve
health and increasing resilience. Local authorities
are often wholly or partly responsible for energy
provision, transport, water, sanitation and health.
Continuing urbanization makes cities, in particular,
important foci of action for climate and health.

The health community is highly trusted, globally
connected and increasingly engaged in reducing
climate change and air pollution. WHO is working
with leading health professional bodies, nongovern-
mental organizations, journals and the wider health
community to mobilize behind stronger climate mit-
igation and adaptation. The call to action on climate
and health for COP24 was issued by organizations
representing over 5 million doctors, nurses and pub-
lic health professionals and 17 000 hospitals in over
120 countries. Mobilization of the health sector is
also necessary to reduce the growing contribution
of health care to GHG emissions, which currently
represents 5-8% of the total in high-income coun-
tries.

Monitoring of progress in health and climate change
is improving, but there are weaknesses in coverage
and in stakeholder engagement. The indicators of
the Sustainable Development Goals (SDGs) for cli-
mate change do not include health, although the
situation is beinguremedied in academic research
initiatives, by WHO and by the Secretariat of the UN
Framework Convention on Climate Change (UN-
FCCQ), in partnership with countries. Such indicators
could be used for formal reporting to the UNFCCC,
broader outreach to the public and monitoring of
the achievement of the Sustainable Development
Goals (SDGs).

The report includes the following recommendations:

1

Identify and promote actions to reduce
both carbon emissions and air pollution,
with specific commitments to reduce
emissions of short-lived climate pollutants
in Nationally Determined Contributions
(NDCs) to the Paris Agreement.

2

Include the health implications of miti-
gation and adaptation measures in the
design of economic and fiscal policies, in-
cluding carbon pricing and the reform of
fossil fuel subsidies.

3

Include the commitments to safeguard
health from the UNFCCC and Paris Agree-
ment, in the rulebook for the Paris Agree-
ment; and systematically include health
in NDCs, National Adaptation Plans and
National Communications to the UN-
FCCC.

4

Remove existing barriers to investment
in health adaptation to climate change,
especially for climate-resilient health
systems and “climate-smart” health care
facilities.

5

Facilitate and promote the engagement of
the health community as trusted, connect-
ed and committed advocates for climate
action.

6

Mobilize city Mayors and other subnation-
al leaders, as champions of intersectoral
action to cut carbon emissions, increase
resilience, and promote health.

7

Systematically track progress in health
resulting from climate change mitigation
and adaption, and report to the UN Frame-
work Convention on Climate Change,
global health governance processes and
the monitoring system for the SDGs.




1. INTRODUCTION

Climate change is the greatest health
challenge of the 21st century, and threat-
ens all aspects of the society in which we
live. The severity of the impacts of climate
change on human health are increasing-
ly clear, and further delay in action will
increase the risks. Climate change threat-
ens to undermine over half a century of
global improvements in health achieved
with dedicated, targeted action by pol-
icy-makers and the health community.
This situation is in direct contravention
of government commitments to support
progressive realization of the human right
to health for all (7).

The public health community has rapid-
ly increased its engagement on climate
change and health in recent years, provid-
ing better understanding of the links be-
tween climate change and health, raising
awareness of the significant health threats,
offering solutions to avoid the worst im-
pacts and assessing the health benefits of
climate actions, including the degree to
which these will offset the costs of mitiga-
tion. This work now involves a large com-
munity of organizations, including United

Nations agencies, academia, all levels of
government and nongovernmental or-
ganizations, which are working together
to meet the commitments made by gov-
ernments during the climate change ne-
gotiations within the UNFCCC and inter-
national negotiations at the World Health
Assembly. Their work is broadly aligned
with a common action agenda, reflect-
ed in the outcomes of high-level political
meetings and joint statements by health
professional associations and wider civil
society (2).

The report presents the central role of
the 2015 Paris Agreement in good health,
means of addressing the health risks of
climate change and the opportunities for
health offered by tackling climate change.
The report also addresses engagement by
the health community and civil society,
measuring national progress in address-
ing climate change and means of ensur-
ing economic support for action on health
and climate change. Recommendations
for UNFCCC negotiators are made both
to meet the goals of the Paris Agreement
and to maximize the benefits for health.

10 [ copP24 Special Report / Health and Climate Change
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2. THE PARIS AGREEMENT
THE STRONGEST PUBLIC
HEALTH AGREEMENT OF
THE CENTURY

12 | copP24 Special Report / Health and Climate Change

The Paris Climate Agreement,
signed at COP21, is a global safe-
guard for human health. It spec-
ifies that “Parties should, when
taking action to address climate
change, respect, promote and
consider their respective obliga-
tions on the right to health” and
recognizes the central role of “mit-
igation actions and their co-ben-
efits for adaptation, health and
sustainable development” in en-
hanced action before 2020 (3).

The 2015 Paris Agreement is the
first climate agreement to gain
strong global support, having now
been ratified by 183 countries(4).
The Agreement sets clear targets:
to limit global temperature rise to
well below 2°C and to pursue ef-
forts to minimize warming to no
more than 1.5 °C above pre-indus-
trial levels. It also provides mech-
anisms to help countries not only
to meet their mitigation targets
but also to effectively adapt to
climate change. The NDCs allow
each country to set nationally rel-
evant, attainable commitments
to meet the targets of the Agree-
ment. Low- and middle-income

countries (LMICs) are supported
by funding mechanisms, with a
commitment to mobilize US$ 100
billion in climate funding annually
by 2020 (3). This will allow coun-
tries more flexibility in finding the
most appropriate ways of tackling
climate change, while ensuring
that all Parties contribute to meet-
ing global goals.

Its objective is to “strengthen
the global response to climate
change, in the context of sustain-
able development’, thereby link-
ing the climate change agenda to
Agenda 2030 and the SDGs(3, 5).
Achieving the SDGs could improve
health now and for future genera-
tions. Yet, truly sustainable devel-
opment is not possible without
climate mitigation and adaption,
which should be included in de-
velopment programmes. “Climate

action is development action”(6);

as social resilience and economic
productivity depend on the good
health of populations, health must
be central to climate change poli-
cy. Work with countries to achieve
zero-carbon development and
improve adaptive capacity and re-

silience concurrently is central to
improving health. The dual focus
of the Paris Agreement on mitiga-
tion and adaptation is important
for two reasons. First, countries
contribute to differing extents
to climate change: high-income
countries (HICs) emit cumulatively
more GHGs than LMICs. Secondly,
countries are affected different-
ly by climate change: those that
have contributed least to anthro-
pogenic climate change are often
the most vulnerable and the most
severely affected. Adaptation and
mitigation are therefore essential
to any successful accord, includ-
ing to protect health.

Thus, the Paris Agreement is po-
tentially the strongest health
agreement of this century, as it
addresses not only the health risks
associated with climate change
through mitigation and adapta-
tion but also helps ensure attain-
ment of the SDGs, which are inte-
gral to good health. Health should
therefore be formally integrated
within the UNFCCC negotiations
and the Paris Agreement itself (see
below).

COP24 Special Report / Health and Climate Change [ 13



@ Health in Mitigation

= Health in the NDCs: Health cobenefits from cli-
mate mitigation actions

= Social Cost of Carbon & Social Value of Mitiga-
tion both increase when considering human
health

= Climate-smart healthcare: need for mitiga-
tion within the healthcare sector

Opportunity for inclusion of health in all
NDCs

é:!] Health in Adaptation

* Health in the NDCs: Half of all current NDC’s
mention health in relation to adaptation

* The longer it takes to reduce emissions, the
greater the adaptation needed to protect pop-
ulation health

TR LT ..
il
Ilﬂ LR {{£12)

I

framework

o — LT

ﬂ Health in the UNFCCC legal

* The managing of climate impacts by health
systems is unavoidable, no matter the extent of
mitigation

* Health as an overarching adaptation strategy

= Health is a key element in UNFCCC articles 1
&4.1f

= Right to health is a key human right in the pre-
amble of the Paris Agreement (PA)

Opportunity for health measures to be inte-

= Human Rights key elements of PA work pro- grated in all National Adaptation Plans (NAPs)

gramme: Article 6 (Action for Climate Empow-
erment); 8 (Loss and Damage) and 10 (Tech-
nology transfer)

5 Health in Mitigation

= Health is a non-economic impact under L&D

* Health is an action area under the WIM (War- S ﬁzl
A —

saw International Mechanism) workplan =T RN

Opportunity to take up health in all nego-
tiating streams with a Human Rights focus, as
well as in the indigenous peoples platform,
Talanoa Dialogue, and in ACE.

Opportunity for health to be included in —
the WIM Executive Committee on climate-in- —
duced migration & the Nansen Iniciative e e ) LU S S S )

LRI

5‘2 Health in Climate Science

= Health is a key element in the IPCC Special Re-
porton 1.5°

@ Health in Climate Finance

= Climate Change impacts on health = - :
o N W
-

)
= Some finances from GEF already support
health projects

= The greater the warming, the greater the risks
for human health

= All World Bank development aid to be

" The speed and type of mitigation has a direct -
health effect screened for pollution prevention
. e Opportunity to add human health & devel-
S sy (el i - oppn?ent as bo)t,h requirements and measures
als in science-based impact assessments and for all climate finance streams

climate policies
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m Impacts of different air pollutants and greenhouse gases on
climate and health (10)

LIFETIME/ HEALTH/ECOSYSTEM Lifetime i 5
AIR POLLUTANT / GHG CLIMATE IMPACT ifetime in Atmos
SCALE IMPACTS @ phere = days/weeks
Impact Scale=lo-
cal/regional
Carbon Dioxide (CO,) @ 1 Lifetime in Atmos-
@ phere=years
Impact Scale=global
Fluorinated Gases 1
(F-gases) 1 Warming
Methane (CH,)
Nitrogen Oxides (NO,) l Cooling
Nitrogen Oxides (NO,) @ 1 l f‘;g 1 Human Health Impact
Nitrous Oxides (N,0) @ 1 @ Ecosystem Impact
. No direct impact
Particulate Matter (PM) on human health or
ecosystems*
o [ ]
2.1 The strong Ilnk.age between climate ——— gy | ST
substance in question either
Change, alr pOIIutlon and health . does not directly cause human
Tropospheric 1 health or ecosystem impacts
Ozone (O,) or it does not go through a
chemical process to create
Volatile Organic a substance that directly
The human activities that are dest- it is responsible for 26% of deaths electricity generation, 20% by do- Compounds (VOCs)/ @ 1 impacts human health and

abilizing the Earth’s climate also
contribute directly to ill health.
The most direct link between cli-
mate change and ill health is air
pollution. Burning fossil fuels for
power, transport and industry is
the main source of the carbon
emissions that are driving climate
change and a major contributor
to health-damaging air pollution,
which every year kills over seven
million people due to exposure in-
side and outside their homes (7).
Over 90% of the urban population

from ischaemic heart disease, 24%
of those from strokes, 43% from
chronic obstructive pulmonary
disease and 29% from lung cancer.

The sectors that produce most
GHGs - energy, transport, industry,
agriculture, waste management
and land use - are also the main
sources of fine particulate matter
and other important air pollutants
(Fig. 1). These include short-lived
climate pollutants such as black
carbon, methane and ground-lev-

mestic fuel burning, 22% from un-
specified sources of human origin
and 18% from natural sources (8).
Effectively all exposure to indoor
air pollution, which causes almost
four million deaths a year, is from
use of solid fuels for cooking in
poor households. Global contri-
butions of different sectors to the
GHG emissions that drive climate
change are 14% from transport,
34.6% from energy for electricity
generation and heat, 21% from
industry, 6.4% from buildings and

Carbon Monoxide (CO)

ecosystems

Main sources of (a) greenhouse gas emissions
and (b) urban ambient air pollution (8, 9)

Global Sources of
Greenhouse Gas
Emissions

Global Sources of Urban
Ambient PM, s

Domestic fuel

of the world breathes air contain- el ozone, which also threaten 24% from agriculture and land use burning
ing levels of outdoor air pollutants human health. Approximately change (9) (Fig. 2). The sources of = Buildings M Transport
that exceed WHO's guidelines. Air 25% of urban ambient air pollu- climate change and air pollution B Industry (inc.
pollution inside and outside the tion from fine particulate mat- are therefore broadly the same: W Transport 4.2 million ef:;:‘;tiitgn)
home is the second leading cause ter is contributed by traffic, 15% polluting energy systems. Industry deaths/yr 8

. . . LS . . . M Other human
of deaths from NCDs worldwide; by industrial activities including B Energy inc. Bricin

Electricity / heat
. M unknown
M Agriculture
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Some of the same pollutants contribute to both cli-
mate change and local air pollution. Black carbon,
produced by inefficient combustion in sources such
as cookstoves and diesel engines, is the second
greatest contributor to global warming after CO2.
Black carbon also affects regional climate systems,
accelerating glacier retreat in mountainous regions
and the Arctic and disrupting the South Asian mon-
soon (10). It is also a significant contributor (5-15%)
of urban exposure to fine particulate matter. The next
largest contributor to global warming is methane,
which reacts with other pollutants to form ozone; it
is responsible for 230 000 deaths from chronic res-
piratory disease each year.

A warming climate will worsen air quality. If current
emissions continue, ground-level ozone events are
expected to intensify, especially in densely popu-
lated areas, leading to more respiratory illness. In
certain areas, the frequency and extent of wildfires
- and with them, emissions of particulate matter and
other pollutants — are projected to increase. In other
areas, a drier climate will lead to more dust storms; in
others, pollen and other airborne allergens are likely
to become more prevalent.

Air pollution crosses borders, and pollution in oth-
er regions or countries can contribute to local lev-
els. Concerted action is therefore required at urban,
national, regional and international levels to make
a meaningful impact on health (11). Internation-
al mechanisms exist, notably the Convention on
Long-range Transboundary Air Pollution, with 51
Parties mainly in Europe and North America. For the
most part, however, air pollution is regulated local-
ly, resulting in gaps in monitoring, data collection
and enforcement of emission controls. Fragmented
policies present a particular challenge for reducing
short-lived climate pollutants, as there are currently
no national or international regulatory obligations to
monitor, measure or report black carbon emissions.
Under the Paris Agreement, each country regularly
submits reports on its activities to mitigate climate
change, but they are not required to report on steps
to reduce short-lived pollutants, even though it will
probably be impossible to meet the targets of the
Agreement unless those emissions are reduced.

Most measures to mitigate climate change will
strengthen and promote health and sustainable
development. As the measures become more ag-
gressive, the synergy will be closer: gains in air qual-
ity will, overall, lead to significant improvements in
health. In some cases, there may be trade-offs be-
tween climate mitigation, sustainable development

and health objectives. Reducing such trade-offs will
require policies to ensure that the most vulnerable
people do not suffer from unintended consequenc-
es.

The recent report from the Intergovernmental Pan-
el on Climate Change (IPCC) (12) revealed a rapidly
closing window of opportunity to maintain global
warming under 1.5 °C stimulated a renewed sense
of urgency among decision-makers. Growing pub-
lic awareness of the health burden associated with
air pollution may be a powerful catalyst for collec-
tive ambition to mitigate climate change. Greater
coordination among the health, energy, transport,
agriculture, urban planning and other sectors will
be necessary to set priorities that ensure maximum
benefits for both health and climate. The health

18 | copP24 Special Report / Health and Climate Change

sector could support countries in conducting
evidence-based analyses and estimating the
benefits to health and the climate. The effect
would be maximized by a unified governance
and policy framework in which reducing air
pollution and promoting the right to clean air
are recognized as drivers of efforts to mitigate
climate change and reduce the related health
risks (Box 1).

First WHO Global Confer-
ence on Air Pollution and
Health

The first W HO Global Conference on Air Pol-
lution and Health took place on 30 October-1
November 2018 in Geneva. The conference was
held in response to World Health Assembly res-
olution 68.8 (2015) in which ministers of health
requested a significant increase in the response
to air pollution, including associated diseases,
exposure and the costs to society. The “road
map for an enhanced global response to the
health impacts of air pollution’, adopted by the
World Health Assembly in 2016 requested WHO
to organize a global conference to review pro-
gress and set targets for further action.

The Conference set the aspirational goal of re-
ducing the number of deaths from air
pollution by two thirds by 2050. Participants
recognized that the response should be
multisectoral, and synergy among health,
climate and develop-ment should be
ensured. The “Geneva Action Agenda to
Combat Air Pollution” lists 17 activ-ities that
would increase countries’ ability to achieve
the goal (13). They include: scaling up and
mobilizing action (particularly through the
BreathelLife = campaign); providing clean
energy and transport alternatives;
strengthening ac-tion to protect the most
vulnerable populations (particularly children);
extending clean ener-gy access in Africa and
to other populations in need; enhancing
interventions to prevent NCDs; establishing a
monitoring and evaluation mech-anism on
governance and health impacts; and
improving gender equity by increased access
to clean household energy and technologies.

COP24 Special Report / Health and Climate Change [
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2.2 Health impacts of climate change

Warming trends are continuing worldwide, accom-
panied by increasing numbers of extreme weather
events, by 46% between 2000 and 2013 (12, 14). A
changing, more variable climate is now recognized
as the most likely, highest-impact global risk to soci-
ety as a whole and which presents a clear and pres-
ent danger to health security (15, 16). In 2017 and
2018 alone, populations around the world were ex-
posed to heatwaves (for example, in Japan and the
United Kingdom), severe flooding (for example, in
China, France and India), wildfires (for example, in
Greece, Sweden and the USA) and tropical storms
(for example, in Japan, the Philippines and the USA).

Climate change can affect human health both di-
rectly and indirectly. The direct health impacts in-
clude physiological effects of exposure to higher
temperatures, increasing incidences of NCDs such as
respiratory and cardiovascular disease and injuries
and death due to extreme weather events such as
droughts, floods, heatwaves, storms and wildfires.
Climate change has indirect effects on health due
to ecological changes, such as food and water inse-
curity and the spread of climate-sensitive infectious
diseases, and also to societal responses to climate
change, such as population displacement and re-
duced access to health services (17). As indirect ef-
fects of climate change may result from long causal
pathways, they are particularly difficult to anticipate.
The effects may be short- or long-term and direct
or indirect, sometimes with life-long consequences
for health and well-being. For example, NCDs such
as mental illness after extreme weather events, cli-
mate-related displacement, immigration and loss of
culture can be lifelong.

The capacity of disease vectors to spread infectious
diseases is increasing as a result of climatic shifts; for
example, the vectorial capacity of the mosquitoes
that are primarily responsible for the transmission of
dengue fever has risen by approximately 10% since
the 1950s: (14). Ecological shifts as a result of climate
changes may have further health effects, by affect-
ing water and sanitation and causing food insecuri-
ty and malnutrition (18). Malnutrition is anticipated
to be one of the greatest threats to health resulting
from climate change, and the young and the elder-
ly will be particularly affected. Climate variation and
extremes are among the leading causes of severe
food crises, and the cumulative effect is undermin-
ing all dimensions of food security, including availa-
bility, access, use and stability. Rising temperatures,

floods and droughts also affect food safety; for ex-
ample, rising temps can increase the levels of patho-
gens in food sources (such as ciguaterain fish) and in
food, and flooding increases the risk that pathogens
will spread from livestock. The effects on nutrition
also include impaired nutrient quality of crops, the
diversity of food produced and consumed, impacts
on water and sanitation, patterns of risks and chang-
es in maternal care, child care and breastfeeding (19,
20).

Broader dimensions are important in determining
the health outcomes of climate change and associat-
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ed events and can limit the ability of health systems
to deliver health protection and care, in the short-,
medium- and long-term. It is widely recognized that,
while everyone will be affected by climate change,
the poorest and most vulnerable populations will
suffer the greatest health impacts. Although LMICs
have contributed the least to GHG emissions, their
populations will bear the brunt of climate-related
health impacts (217). Inequities also occur within
countries, due to economic, environmental and so-
cial determinants. Thus, people who are poor and
undernourished, already ill, have insecure housing,
farm degraded land, work in unsafe conditions, have
little education, are deprived of their rights or live in
places with poor health systems, limited resources
and poor governance cannot influence decisions
(22). It will be critical to address such inequities in or-

der to reduce vulnerability, build resilience and pre-
vent greater inequity as a result of climate change
(23, 24).

The impacts of climate change on health are strong-
ly influenced by individual and population factors,
including age (children and the elderly are often
at higher risk) and gender. For example, during
droughts, women and children in developing coun-
tries are often the worst affected, as a consequence
of their respective roles in household decisions, and
tasks such as water collection. In contrast, male farm-
ers have been found to be disproportionately likely
to commit suicide during droughts (25). Understand-
ing gender differences in vulnerability, roles and ca-
pacity is essential to design effective, equitable cli-
mate adaptation programmes (26) and go towards
meeting SDG 5 (gender equality) more broadly.

The impacts of climate variation and change on vul-
nerable infrastructure can increase health risks; for
instance, more extreme storms and flooding can
disrupt energy distribution and result in chemical
and biological contamination of water supplies and
sanitation (27). Health facilities are vulnerable to ex-
treme weather events and to sea level rise in coast-
al locations and to increasing demand as a result of
hazards, the spread of vector- and waterborne infec-
tious diseases, food insecurity and forced migration.
Fig. 3 shows some of the direct and indirect links be-
tween climate change and health, case studies of the
effects of climate change on health and certain fac-
tors that mediate health outcomes.
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Fig. 3 provides clear evidence that climate change is
closely associated with human health and that health
is negatively affected by rising exposure and vulner-
ability to climatic stresses (14). Even if all emissions
of GHGs were stopped today, the climate would still
change, because of cumulative GHG emissions (33).

While broad projections can be made of how climate
change will affect human health, the precise impacts
in specific places are difficult to predict accurately.
Further research is required to provide better infor-
mation to policy- and decision-makers so that they
can design effective policies (34). There are three
main sources of uncertainty in projecting the impact
of climate change on health. First, the impact will be
determined by the extent of climate change result-
ing from GHG emissions, which in turn are the result
of development pathways and policies. The IPCC and
the scientific community describe the possibilities as
four “representative concentration pathways’, which
give a plausible range of the extent of climate “forc-
ing” that reflects different GHG emission scenarios
(33). These can be used to estimate possible health
outcomes. Secondly, while climate modelling has
vastly improved, there is still some unavoidable un-
certainty over how the climate system responds to
GHG emissions and the effects of changes. Thirdly,
health outcomes are strongly affected by mediat-
ing factors such as societal responses. Resilience will
be a vital determinant of the severity of health out-
comes, as the greater the resilience of a population,
the better it can cope with climate change.

Modelling has been conducted to project potential
future health impacts of climate change. Exposure to
heat, droughts, floods and heatwaves is projected to
increase globally. As many as 3 billion people aged

> 65 years (who are particularly vulnerable) may be
exposed to heatwaves by 2100, because of a com-
bination of increasing temperatures, ageing and ur-
banization (35). The warmest and poorest countries
of the world will be most severely affected by climate
change, particularly in South Asia (36, 37). Overall,
the health impacts of climate change could force
100 million people into poverty by 2030, with strong
impacts on mortality and morbidity (38). A highly
conservative estimate of 250 000 additional deaths
each year due to climate change has been project-
ed between 2030 and 2050; of these, 38 000 will
result from exposure of the elderly to heat, 48 000
from diarrhoea, 60 000 from malaria and 95 000 from
childhood undernutrition. These estimates were
calculated within an optimistic scenario in terms of
future socioeconomic development and adaptation;
furthermore, they cover only four direct effects of cli-
mate change on health, while there are many more
direct and indirect effects and more complex causal
pathways that have not been quantified. Thus, the
health of hundreds of millions more people could be
affected by climate change (37).

In the short to medium term (to the middle of the
2000s), the health impact of climate change will be
determined mainly by the vulnerability of popula-
tions and their resilience to the current rate of cli-
mate change. In the longer term, the effects will in-
creasingly depend on the extent of climate change,
as the health outcomes in scenarios of high and low
emissions in the second half of the century differ sig-
nificantly (Box 2). Ambitious, urgent mitigation and
adaptation now could help to meet the goals of the
Paris Agreement and secure attainment of the SDGs,
to which good health is central.
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Health impacts under scenarios of
warming by 1.5 °C and 2.0 °C

The Paris Agreement commits nations to pre-
vent a rise in global temperatures well below
2 °C above pre-industrial levels and to try to
reduce the rise to 1.5 °C. At COP21 in 2015,
the IPCC was asked to report on the impacts
of warming by 1.5 °C and 2.0 °C. The conclu-
sion of the report, published in October 2018
(14), was that climate change is already af-
fecting human health, with increasing expo-
sure and vulnerability recorded worldwide.
Furthermore, warming of even 1.5 °C is not
considered “safe”. The most disadvantaged,
vulnerable, poor populations are expected
to be disproportionately affected by warm-
ing to 1.5 °C, with rising food and water inse-
curity, higher food prices, loss of income and
livelihood opportunities, negative health
effects and population displacement (includ-
ing forced migration). Thus, climate change
is considered to be a “poverty multiplier’,
which could force 100 million people into ex-
treme poverty.

With warming by 1.5 °C, 350 million more
people could be exposed to deadly heat
stress by 2050 , with higher numbers ex-
posed if warming is by 2.0 °C. The risks for
SIDS are expected to be severe, with par-
ticular concern regarding storm surges,
coastal flooding and sea level rise. Shifting
weather patterns are also changing the ge-
ographical range, seasonality and intensity
of transmission of climate-sensitive diseases,
as greater warming will increase the range of
certain vectors and diseases (including ma-
laria, dengue, West Nile and Lyme disease)
to previously unexposed areas with Europe
and North America. Warming by 2.0 °Ciis also
expected to exacerbate air pollution and the
associated deaths from ozone as compared
with warming by 1.5 °C. Food security is
widely considered to be a major health risk of
climate change and is expected to be worse

at 2 °Cthan at 1.5 °G; it is projected that 540-
590 million people will be undernourished at
warming by 2 °C and 530-550 million peo-
ple at warming by less than 1.5 °C. Children
will be particularly badly affected, with more
undernutrition and consequent stunting. Re-
ducing warming to 1.5 °C would markedly
decrease the likelihood of drought and water
stress, especially in the Mediterranean and
southern Africa.

If climate change is not mitigated, global
income inequality could increase grossly.
As the health impacts of climate change are
unevenly distributed, existing inequities will
be exacerbated, more at 2.0 °C than at 1.5
°C warming. Maintaining the temperature
rise to 1.5 °C could therefore prevent some
of the worst health effects of climate change
and improve the effectiveness of adaptation,
which will become increasingly restricted at
warming by 2.0 °C or more. Additionally, at
a temperature rise of no more than 1.5 °C,
sustainable development would be substan-
tially easier to achieve (including meeting
the SDGs), as would eradication of poverty,
reduction of inequalities and prevention of
health effects. The health threats at 1.5 °C
warming are, however, still significant, and
targets to prevent the harmful effects of cli-
mate change on human health and welfare
might not be met in this scenario. These
findings should provide a strong incentive
for countries to commit themselves to more
ambitious mitigation and adaptation tar-
gets to minimize the health impacts of cli-
mate change. The IPCC report indicates that
maintaining warming below 1.5 °C could be
achieved in tandem with poverty alleviation,
improving energy security and health ben-
efits, which, furthermore, could be greater
than the costs of mitigation costs (74).
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3. GAINING MASSIVE
HEALTH BENEFITS FROM
TACKLING CLIMATE
CHANGE

3.1 Health gains
of climate change
mitigation across
key sectors

Meeting the targets of the Paris climate agreement
would be expected to save over one million lives
a year from air pollution alone by 2050, according
to the most recent assessment. The same analysis
shows that the value of the health gains would be
approximately twice the cost of the policies. The
largest gains would be expected in China and India,
which would generate even larger net benefits by
pursuing the 1.5 °C target rather than the 2.0 °C tar-
get (US$ 0.27-2.31 trillion in China and US$ 3.28-8.4
trillion in India). The health gains of meeting the 2.0
°C target would also significantly offset the costs in
other regions, such as the European Union (7-84%)
and the USA (10-41%) (39).

Reducing carbon emissions therefore contributes di-
rectly to the fundamental purpose of the UNFCCC:
to prevent the adverse effects of climate change,
including on human health and welfare. The Par-
is Agreement goals of limiting global warming to
1.5 °C above pre-industrial levels, with an absolute
ceiling well below 2.0 °C, are essential to protect
health in the medium to long term. A reduction in
GHG emissions by as much as 50-90% is needed to
keep global temperature from rising by more than
2.0 °C, and this can be achieved with measures that
are directly advantageous to the countries that are
mitigating climate change once the co-benefits are
accounted for (Box 3).

Tools for estimating
the health benefits of
meeting commitments
under the Paris

Agreement

Under the Paris Agreement, many Par-
ties have committed to a substantial
reduction in GHG emissions by 2030.
The WHO “Carbon reduction benefits
on health” tool, gives initial quantifica-
tion of the possible health benefits of
expected reductions in air pollutant
emissions by country (40), for the WHO
European Region. The annual number
of preventable premature deaths could
amount to 138 000 throughout Region,
of which 47% would be averted in the
Russian Federation (65 900 deaths) and
33% (45 350 deaths) in the 28 countries
in the European Union. In economic
terms, the benefit of reduced emis-
sions would be equivalent to savings
of USS$ 244-564 billion, or 1-2% of the
GDP of the Region (at purchasing pow-
er parity). The saved costs of treating
iliness (US$ 34.3 billion) would amount
to 6-14% of the total economic benefit.

There are important policy opportunities to advance climate and health goals together. In September 2018, world
leaders at the United Nations General Assembly committed themselves to tackle NCDs and agreed that policy,
legislation and regulatory measures were required in all nations to decrease morbidity and mortality from these
diseases. Reducing air pollution was recognized as integral to meeting the goals (41). The commitment of Member
States at the General Assembly should accelerate action in reducing NCDs, including those due to air pollution, and
encourage national strategic action plans for the prevention and control of NCDs.

While improvements in local air quality offer a means for improving human health and climate mitigation, other
health benefits are to be gained from mitigating climate change. Table 1 summarizes some of the opportunities
and actions.
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m Health gains of selected climate change mitigation activities

Mitigation Certainty

activity of major
effect on
short-
lived
climate
pollutants

TRANSPORT

Support for High
active (and

rapid mass)

transport

Support for

active (and

rapid mass) High
transport

Ultra-low-sul-

fur diesel . .
with diesel Medium-high
particle filters

Higher stand- .

ards for vehicle High

emissions and
efficiency

AGRICULTURE

Alternate wet Medium-
and dry rice high
irrigation

Improved Low-

manure

management Medium
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Aggregate
level of
potential
health
benefit

High

High

Medium

Medium-
high

Low-medi-
um

Low-

Medium

Main health benefits
Direct benefits
Indirect benefits

Ancillary benefits
for health

Improved air quality

Less crop damage
and extreme weather

Increased physical
activity

Reduced noise
Fewer road traffic
injuries

Improved air quality

Less crop damage
and extreme weather

Increased physical
activity

Reduced noise
Fewer road traffic
injuries

Improved air quality

Less crop damage
and extreme weather

Improved air quality
Less crop damage
and extreme weather

Less crop damage
and extreme weather
Reduced vector-
borne disease

Reduced zoonotic
disease

Improved indoor air
quality

Potential
level of
reduction
in CO,

High

None

None

High

Low

Low

Reduced Medium
open burning

of agricultural

fields

Promotion High
of healthy

diets low in

red meat and

processed

meats and

rich in plant-

based foods

Reduced food
waste high

HOUSEHOLD AIR POLLUTION AND BUILDING DESIGN

Medium-

Low-
medium

High

Low-
medium

Improved air quality
Less crop damage
and extreme weather

Less crop damage
and extreme weather

Reduced obesity
and diet-related
non-communicable
diseases

Less crop damage
and extreme weather

Reduced food
insecurity/
undernutrition

Low

Medium-
high

Medium-
high

Low-emission Medium-
stoves and/or high
reducing solid

fuel use

Better Medium
lighting

to replace

kerosene

lamps

Passive design Low-
principles medium

High

Medium

Medium

Improved air quality

Less crop damage
and extreme weather
Less violence and
risk of injury during
fuel collection

Fewer burns

Improved air quality

Less crop damage
and extreme weather

Fewer burns

Thermal regulation
Improved indoor air
quality

Medium

Low-
medium

Medium

ENERGY SUPPLY, ELECTRICITY

Switch from Low
fossil fuels to

renewable

energy

for large-

scale power

production

High (coal, oil)
Low-medium
(9as)

Improved air quality
Less crop damage
and extreme weather

Fewer occupational
injuries

High
(coal, oil)
Medium-
high (gas)
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Replacement

with or Low- Low- Improved air quality Low-
supplementation medium medium Less crop damage medium
of small-scale and extreme weather
diesel generators Reduced noise
with renewable
energy
Control of High Low Improved air quality Low-
fugjtiye Less crop damage medium
emissions and extreme weather
from fossil fuel
industry
INDUSTRY
Improved brick Low- Medium Improved air quality Low-
kilns medium Less crop damage medium
and extreme weather
Improved coke Low- Medium Improved air quality o
ovens medium Less crop damage medium
and extreme weather
Control of High Low Improved air quality Low-
fUQFtiYe Less crop damage medium
emissions and extreme weather
from fossil fuel
industry
WASTE MANAGEMENT
Landfill gas Medium Low Improved air quality Low-
recovery Less crop damage medium
and extreme weather
Improved Medium Medium- Improved air quality Low-
wastewater high Less crop damage medium
t.reatmgnt and extreme weather
(including Reduced infectious
sanitation) disease risk

Source: reference (42)

The many ways in which climate mitigation and health goals intersect and the strong influences of social, cultural,
economic and environmental determinants call for intersectoral policies that go well beyond the direct control of
the health sector. Governments have a range of policy priorities, and health may not always be fully accounted for
in decision-making. A“health-in-all-policies”approach is therefore required, in which the health implications of de-
cisions in all public policies are accounted for, synergies are promoted and negative health outcomes avoided, in a
transparent and accountable process (43). This is described for the major greenhouse gas emitting sectors, below.
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3.2 Energy

Most of the energy used around the world continues
to be from fossil fuels. To protect health and the cli-
mate, there is a need for a health energy transition
to ensure access to affordable, reliable, sustainable
and modern energy, with zero emissions of GHGs
and health-damaging air pollutants. The cost of re-
newable energy generation is falling quickly, and
investment in and deployment of these source are
growing rapidly; however, they still comprise only
25% of global electricity production (44). In order
to meet the goal of maintaining the global temper-
ature rise to less than 2.0 °C above pre-industrial lev-
els, renewable energy must account for a least 65%
of the global primary energy supply by 2050 (45).

The most important choices for energy policies are
therefore based on the fastest means of scaling up
renewable energy while maximizing the health ben-
efits. The case for rapidly phasing out some forms
of fossil fuels is clear. Coal is a particularly polluting
form of energy and contributes to premature mor-
tality worldwide. Coal emits 40% more CO, than nat-
ural gas and thus contributes propor-
tionally more to climate

change (46). Policies should therefore be designed
to phase out coal use as quickly as possible while
ensuring a just transition for populations and econ-
omies that depend heavily on its production.

The Powering Past Coal Alliance of over 20 coun-
tries is committed to phasing out coal-fired power
generation by 2030, in view of the contribution of
coal to climate change and premature deaths world-
wide (47). To keep global temperatures from rising
above 1.5 °C or even 2.0 °C, coal must be phased
out by 2030 in the countries of the Organization for
Economic Co-operation and Development and the
European Union, by 2040 in China and by no later
than 2050 in the rest of the world. Current plans for
coal use are, however, inconsistent with the targets
of the Paris Agreement, with plans for 1082 new
coal plants globally (48). If these are built, the world
will be locked onto a carbon-intensive pathway, still
heavily reliant on coal, for the next 40 years, with se-
vere implications for human health (48). The positive
implications for China of meeting its commitments
under the Paris Agreement are outlined in Box 4.
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Health gains associated with meeting climate
commitments in China

Air pollution is a particularly acute problem
in Asia, with an estimated 2.2 million pre-
mature deaths annually, accounting for ap-
proximately a third of the global total (49).
Responding to the ever-growing demand for
energy in South East Asia, however, countries
rely increasingly on coal. This trend is expect-
ed to continue, with more than half the en-
ergy supply in Asia projected to be from coal
by 2035-2040 (50). In Viet Nam alone, the
planned increase in coal-fired power plant
installations between now and 2030 would
increase emissions from coal by 10 times,
with an associated rise in the health burden
(51,52).

There are known, quantifiable benefits to
less carbon-intensive pathways. For exam-
ple, if China were to meet its NDC commit-
ments, the health benefits of mitigation
would offset 18-62% of the cost (53). China
has met and exceeded part of its NDC ahead
of schedule. It had planned to cut its energy

intensity by 40-45% of 2005 levels by 2020;
however, by 2018, it had reduced its energy
intensity by 47%, with a 5.1% decrease in
2017 alone. Clear current and future health
and economic benefits are associated with
mitigation, due largely to improved air qual-
ity.

The collective effect of the NDC commit-
ments of all nations, including China, is
insufficient to meet the goal of the Paris
Agreement to reduce warming below 2 °C. In
China, more drastic reductions in emissions
are expected to have further health gains,
and the net benefit of commitments to reach
the goal would exceed the cost of mitigation
by three to nine times. An even greater net
benefit can be expected for reductions to
reach the 1.5 °C target (14, 39). These pro-
jections should provide more than enough
incentive to further increase mitigation and
reap the full health benefits, in China and
throughout the region.

3.3 Households and buildings

Nearly 3 billion people lack access to clean fuels and
stoves for cooking, and they use polluting stoves that
burn solid fuels such as wood, agricultural waste, an-
imal dung and raw coal for their basic energy needs.
The burning of such fuels in inefficient cookstoves
causes an estimated 3.8 million deaths per year due
to household air pollution ((54). This burden falls
primarily on LMICs and rural populations. Inefficient
burning of solid fuels also contributes to climate
change; for example, deforestation can increase
when people have to use wood to heat and cook
food. About 25% of black carbon emissions globally
have been attributed to domestic use of biomass.

Lack of access to electricity has other significant
health effects; for example, hospitals cannot provide
basic health care services, and children without light-
ing at home often cannot do homework, with effects
on their education, health and well-being (55).

Decentralized renewable energy schemes have been
established in many LMICs, including solar energy
schemes in a number of sub-Saharan African coun-
tries. These provide remote populations with reliable
access to clean energy; the wide-ranging benefits in-
clude access to education, health care and employ-
ment. Installing renewable energy also promotes
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low-carbon development in communities that “leap-
frog” over the dirty technology used previously in
HICs. Low-carbon development not only provides
important health benefits but also helps meet miti-
gation targets, reducing current GHG emissions from
dirty and inefficient fuels (such as charcoal and ker-
osene) and also future GHG emissions, by avoiding
installation of fossil fuel power supplies.

Cooking is a universal requirement for household en-
ergy, as is space heating. The use of inefficient stoves
or open fires for cooking and heating are the pri-
mary sources of household air pollution. Replacing
polluting, inefficient stoves with cleaner fuels and
stoves can significantly reduce mortality and mor-
bidity from household air pollution, including from
chronic pulmonary diseases and pneumonia (56).
Women and girls are most affected by household in-
door air pollution because of the time they spend in
and around the home. Therefore, improving access
to clean cooking and heating can reduce gender
inequity and the associated health outcomes. The
transition to cleaner household energy has begun in
a number of countries, but it should be accelerated
to protect health and the climate.

It is not necessarily straightforward to choose the
optimal household energy, and it may sometimes in-
volve trade-offs. For example, while liquefied petro-
leum gas is a fossil fuel, it emits almost no particulate
air pollution and emits less climate pollutants than

many other household energy sources. There may
therefore be rapid health gains and sustainability if
it replaces more polluting fuels and technologies, as
opposed to crowding out investment in renewable
energy.

For instance, in Ecuador, traditional cook stoves were
replaced with gas, with important health gains. The
country is now, however, implementing a “liquefied
petroleum gas substitution programme” to replace
the gas cookers with induction cookers in order to
reduce Ecuador’'s dependence on imported fuels.
Currently, 80% of liquefied petroleum gas is import-
ed, and it is heavily subsidized, at an estimated cost
of US$ 700 million to the economy annually. The
scheme will increase the share of renewable ener-
gy in the national energy mix. In time, the induction
cookers will be powered by renewable sources, with
further health benefits (57).

GHG emissions can also be reduced by sustainable
construction. Construction companies, particularly
in HICs, are improving the energy efficiency of build-
ings to reduce fuel poverty from inefficient heating,
and some are building zero-emission and even cli-
mate-positive buildings. As the construction indus-
try is the largest global consumer of resources, its
impact could be significantly reduced while improv-
ing the health and well-being of the people living in
these buildings (58).
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3.4 Transport

The transport sector is another significant contrib-
utor to both GHG emissions and local air pollution;
it accounts for about 23% of global energy-relat-
ed GHG emissions (59). More sustainable means
of transport include electric vehicles, more public
transport and encouraging active transport, such as
cycling and walking would reduce GHG emissions,
with large health benefits. Transport planning, par-
ticularly in urban areas, should be sensitive to both
health and climate.

Private vehicles are the main means of transport
worldwide, and the vast majority run on petrol or
diesel fuel. They emit not only GHGs but also partic-
ulate matter, which contributes to poor air quality,
and health impacts, particularly in cities. Changing
to electric vehicles would have benefits for both the
climate and health, and their use is increasing rap-
idly. Between 2016 and 2017, the global number of
electric vehicles increased by 50% (60), to about 3
million; however, they represent a very small propor-
tion of the global vehicle fleet. Hence, drivers should
be targeted with incentives to purchase electric ve-
hicles. While replacement of fossil fuel-run cars by
electric vehicles would represent an important net
gain, electric vehicles still emit significant particulate
air pollution from physical wear of tyres and brakes
and continue to contribute to traffic congestion and
road traffic injuries. Furthermore, they do not have
the health benefits of other sustainable transport.

Increasing the use of public transport can signif-
icantly reduce GHG emissions and air pollution,
by reducing emissions per person.
Public transport run on clean fu-
els or electricity is associated with
further health gains, de-

©

creasing cardiovascular and respiratory disease, traf-
fic injuries and noise-related stress and associated
mental health issues due to high-volume traffic (61).
Access to public transport also tends to reduce ineg-
uity, by increasing the mobility of women, children,
the elderly and the poor, who generally have less
access to private vehicles (61). Increasing the availa-
bility of public transport is often more beneficial and
feasible in cities than in rural communities. Although
more than 50% of the global population now lives
in cities, sustainable transport plans should also be
made for isolated communities, groups and individ-
uals.

Encouraging active transport, particularly for short
distances in cities, has the widest range of benefits
for health and climate mitigation. It reduces not only
air pollution but also sedentary lifestyles and may
thus prevent some cancers, type 2 diabetes, heart
disease and obesity, which are increasing rapidly in
rich and poor countries alike: an estimated 3.2 mil-
lion people die every year from diseases associated
with physical inactivity (61). Urban planning and ap-
propriate infrastructure are essential to promote ac-
tive transport. This is achievable, as many cities, such
as Amsterdam and Copenhagen, have extensive cy-
cle ways, making cycling safe and easy.

Tools and approaches are available to integrate
transport policy, particularly in cities, with other pol-
icy goals. For example, the aim of the Urban Health
Initiative, launched by the Climate and Clean Air Co-
alition, is to use an integrated approach to building
cities in which good health is enabled and encour-
aged, with a focus on climate change, short-lived cli-
mate pollutants and air quality (62). Decision-makers
are given access to tools for assessing the full impact
of air pollution and existing urban policies,
mapping the health impacts of sectoral
emissions (from transport, land use, en-
ergy and housing) in different scenarios
and calculating the health cost and
benefits. The approach is being pi-
lot-tested in Accra, Ghana, and
Kathmandu, Nepal, and will be
extended to cities in other de-
veloping countries (63).
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3.5 Agriculture and food systems

Agriculture is estimated to contribute approximate-
ly 24% of global GHG emissions, and current trends
indicate that total emissions from the sector will
increase by 50-90% by 2050 (64). Global food pro-
duction is a major source of soil and water pollution
and uses more than 70% of all fresh water and 40%
of land. Most emissions are due to deforestation and
livestock, soil and nutrient management. Agriculture
is also a significant source of methane, a particularly
potent GHG with about 20 times the warming po-
tential of CO,. Approximately 3.4 million tonnes of
CO, equivalent were emitted by the sector in 2008,
representing 44% of all agricultural emissions (65).

More sustainable, regenerative agricultural practices
could not only reduce GHG emissions but also se-
quester carbon and protect and enhance biodiver-
sity, soils, watersheds and broader ecosystem servic-
es. It has been estimated that all current annual CO,
emissions could be sequestered in regenerative or-
ganic agriculture, which maximizes carbon fixation
and minimizes the loss of that carbon once returned
to the soil (66). In such practices, deforestation could
be reduced, limiting direct CO, emissions and the
loss of forests as important carbon sinks.

Health and climate change mitigation can be ad-
vanced by both supply-side and demand-side
measures. Current agricultural practices of intensi-
fication, including in tropical rainforests, and max-
imizing yields with a high input of energy and
fer- tilizers from fossil fuels

vQ; w7

e

contribute significant GHG emissions and rapidly de-
grade soil quality, undermining sustainable food se-
curity. Conversely, farming practices that safeguard
biodiversity, encourage carbon sequestration, pro-
tect soil nutrition and reduce fossil fuel use (67) can
simultaneously mitigate climate change, reduce air
pollution, increase food and nutrition security and
promote ecosystem services such as clean water and
protection from vector-borne diseases.

These goals can also be advanced by reducing de-
mand-side emissions, including from food waste,
and particularly by changes to the diet (67). In HICs,
and increasingly LMICs, diet-related NCDs are more
frequent. Low consumption of fruit and vegetables
and high consumption of meat, processed foods
and sugary drinks are associated with risks for obesi-
ty, type 2 diabetes, cardiovascular disease and some
cancers. Moderation of red meat consumption by
high-income populations could result in some of
the largest reductions in climate change and the
greatest improvements in health associated with the
agricultural sector, as a significant proportion of ag-
ricultural emissions come from livestock, especially
methane from ruminants.

A synergistic combination of supply and demand
measures to increase consumption of diets with
more fruit and vegetables, produced sustainably
and ideally locally, will be necessary to gain the po-
tential health and environmental benefits (64).
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4. ADDRESSING HEALTH
RISKS OF CLIMATE CHANGE:
BUILDING CLIMATE-RESILIENT
HEALTH SYSTEMS
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The immediate public health activities necessary
to meet the challenge of climate change are to
strengthen the prevention of climate-sensitive
health risks and to build adaptive capacity to absorb
the changing, increasing risks presented by climate
change. Globally, health systems are poorly adapt-
ed to variations in climate, particularly in LMICs. Cli-
mate change adds further pressure on health, which
is strongly influenced by effects on other sectors,
such as food, water and sanitation. A multisectoral
response is therefore required, by building on ex-
isting strengths. Thus, the provision of health care

and public health and work in sectors such as water
and sanitation, food systems and energy provision,
should be integrated with the additional functions
and capacities required to build climate resilience.

Experience in strengthening the climate resilience of
health systems has increased rapidly during the past
decade. Fig. 4 summarizes large projects on health
adaptation to climate change (= US$ 500 000 per
country) that have been completed or have been
under way since 2008.

Completed, ongoing or approved projects on health
adaptation to climate change, 2008 to the present
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UNDP, United Nations Development Programme; GEF, Global Environment Fund; WMO, World Meteorological Organization; WFP,
World Food Programme; IFRC, International Federation of Red Cross and Red Crescent Societies; BMU, Federal Minister for the
Environment, Nature Conservation and Nuclear Safety (Germany); MDG-F, Millennium Development Goals Achievement Fund;
DFID, Department for International Development (United Kingdom); WB, World Bank; ADB, Asian Development Bank; NDF, Nordic

development Fund

The experience gained in these projects is the basis for a systematic, comprehensive approach in which health sys-
tems can anticipate, prevent, prepare for and manage risks associated with climate change. This is summarized in
the WHO operational framework for building climate-resilient health systems (68), which starts with the “building
blocks” broadly common to all health systems (leadership and governance, health workforce, health information
systems, essential medical products and technologies, service delivery) and provides a comprehensive picture of

how climate resilience can be added to each (Fig. 5).
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WHO operational framework for building climate-resilient health systems
based on the six building blocks common to health systems (inner ring),
with 10 components to strengthen climate resilience (outer ring)
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From reference (68)

Complementary approaches are used in some coun-
tries. For example, the US Centers for Disease Con-
trol and Prevention framework, Building resilience
against climate effects, lists five steps for designing
strategies and programmes to make population
health resilient to climate change: anticipating the
impact of climate change and assessing vulnerabil-
ity; projecting the disease burden; assessing public
health interventions; preparing and implementing
an adaptation plan for both climate and health; and
evaluating impact and improving the quality of ac-
tivities (69). Other approaches involve transforming
public health services, such as monitoring health
status, informing and empowering communities,

enforcing laws and regulations and conducting
research into measures for adaptation to climate
change (70).

The successful approaches share some common
features: concrete understanding of how adapta-
tion contributes to development goals; investment
in building capacity and stakeholder engagement;
multisectoral approaches; indicators for effective
monitoring and evaluation; an iterative cycle to pro-
mote continuous improvement; and avoiding mal-
adaptation (70, 71). Key functions that should be
strengthened to increase health resilience to climate
change are described below.

4.1 Leadership, governance and capacity-

building

In view of the sensitivity of health to cli-
mate variation and change, health should
be considered in climate change policies
and programmes for both adaptation and
mitigation. The health sector should there-
fore be more actively involved in UNFCCC
processes for adaptation, notably in nation-
al adaptation planning, in which countries
identify medium- and long-term require-
ments for adaptation and devise measures
to address them (72). Such involvement
would address the longstanding problem
in most countries: that health is threatened
by climate change, but few have prioritized
plans to address it. Of 41 national Adapta-
tion Plans of Action (NAPAs) submitted by
least developed countries to the UNFCCC,
95% recognized that health is particularly
affected by climate change, but only 11%
of their priority projects addressed health.

Guidance and technical support are avail-
able for the development of prioritized,
time-bound, costed national health ad-
aptation plans, to be implemented in col-
laboration with other relevant sectors and
integrated into an overall multisectoral
national plan (20, 73-76). Box 5 contains a
description of the WHO/UNFCCC/Fiji Glob-
al Initiative on Climate Change and Health
in Small-island Developing States.
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Global leadership and governance: the WHO/UNFCCC/Fiji
Global Initiative on Climate Change and Health in SIDS

SIDS are at particular risk of climate-related
disasters such as extreme floods, storms,
droughts and sea-level rise and of the asso-
ciated risks of water-, vector- and foodborne
diseases, which are exacerbated by environ-
mental and climate variation and change.
For instance, between 1976 and 2015, 622
climate-related storms, floods and droughts
were recorded in SIDS, causing over 14 000
deaths, affecting 38.5 million people and at
least USS 33.3 billion worth of damage. Cli-
mate-related disasters also affect food se-
curity in SIDS by damaging food crops and
fisheries, which compounds the dietary tran-
sition from local, traditional, healthy diets to
greater dependence on imported foods with
more fat, sugar and salt. These increase the
health risks of obesity and diet-related NCDs.
The health, livelihoods and development of
populations in SIDS depend heavily on eco-
system services, which are fragile and under
strain from climate change and other pres-
sures. Although SIDS contribute only 0.03%
of global CO2 emissions from fuel combus-
tion, they bear some of the most severe di-
rect consequences of climate change, with
very high risks to their health. Health systems
in many SIDS, however, have limited capac-
ity to provide high-quality health services,
because of high per capita cost, vulnerability
to external shocks and limited financial and
human resources (77), all of which are exac-
erbated by climate change.

Responding to a call by the health min-
isters of SIDS, WHO, in collaboration with
the UNFCCC and the Government of Fiji (as
President of COP23), launched a special ini-
tiative on climate change and health in SIDS
at COP23, in November 2017. The aim of the
initiative is to provide political, technical and
financial support to health systems in SIDS,
provide a better evidence base on the health
effects of climate change in SIDS, improve
the resilience of health services to climate

change and the environmental sustaina-
bility of health practices and promote mit-
igation of climate change in most pollut-
ing sectors to maximize potential health
benefits, within SIDS and globally (77). The
initiative has four interlinked components:

Empowerment: providing
support to health leadership in
SIDS so that they engage na-
tionally and internationally in
mitigating the health effects of
climate change.

Evidence: generating the evi-
dence necessary to build a case
for investment in improving the
resilience of SIDS’ health sys-
tems and further health benefits
of climate mitigation.

Implementation: Preparing
for and addressing climate risks
and preparing health-promot-
ing policies.

Resources: facilitating access
to finance for work on climate
change and health.

Ministerial consultations have been or-
ganized in the Pacific, Indian Ocean and
Caribbean regions among ministers of
health, ministers of environment, and
operational and technical environment
experts from over 40 countries to prepare
country-driven regional action plans for
implementation of the SIDS initiative, in-
itially for 2019-2023, and a global action
plan for endorsement by the World Health
Assembly in 2019 (77). Ministers of health
of the SIDS are thereby leading in protect-
ing their populations from climate change.
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4.2 Using climate services to strengthen
health information systems

In strengthening the core function of health infor-
mation systems for addressing risks associated with
climate change, itisimportant to understand the vul-
nerability of individuals, groups, communities and
health system determined by social, environmental
and economic factors (22). There are now well-es-
tablished methods for assessing health vulnerability
and for defining options for adaptation (78) in order
to set a baseline of vulnerability; build capacity, in-
cluding for long-term views of today’s actions; using
adaptive approaches; and ensuring community ap-
proaches and expression (68).

A common, more directly operational demand from
climate-vulnerable countries and populations is to
improve surveillance and response for climate-sen-
sitive health outcomes, and meteorological services
are working increasingly with the health sector. For
example, the Global Framework for Climate Services
of the World Meteorological Organization is improv-
ing access to and use of information on climate in cli-
mate-vulnerable developing countries, with health
as one of the priorities. The aim is to address the
current gap between health service and climate ser-
vice providers. The former often lack access to, un-
derstanding of and capacity to interpret and apply
information on climate, and climate service provid-

ers often do not fully recognize the health impacts
of climate change and the role they could play in en-
suring more climate-resilient health systems (79). In-
teroperatibility between health and climate informa-
tion systems will ensure better understanding of the
sensitivity of health to climate factors, so that limited
resources can be better targeted geographically and
temporally. For example, programmes for disease
control could make use of maps of the suitability of
climate for transmission of infectious disease in order
to time interventions so that they have the greatest
effect in the seasonal transmission cycle of an infec-
tious disease. In some cases, early warning systems
of climate events could be established, so that health
facilities could prepare for extreme weather events
such as storms, heatwaves and flooding and more
broadly anticipate outbreaks of climate-sensitive
diseases. For example, the relations among rainfall,
temperature and malaria transmission have been
used to establish early warning systems that give up
to 4 months’ advance notice of potential outbreaks
so that preventive and curative interventions can be
prepared (80). Such systems not only help to save
lives but also improve resilience to the increasing,
more variable risks of transmission due to climate
change.
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4.3 Health service delivery: green, climate-
resilient health care facilities

Health care facilities are the operational heart of
service delivery, protecting health and treating pa-
tients, including during and after weather and cli-
mate events (such as heat stroke during heatwaves
and injuries during cyclones) and in response to oth-
er environmental risks of health (such as asthma due
to poor air quality). Health care facilities in poor and
rich countries alike must be able to increase the qual-
ity, range and population coverage of their services
and ensure that they are resilient to changing cli-
mate conditions, such as extreme weather events. A
large proportion of health care facilities in LMICs lack
access to reliable energy supplies. For example, one
in four health facilities in sub-Saharan Africa lacks ac-
cess to electricity, and many more have intermittent,
unreliable supplies (81). Along with the provision of
water, sanitation, hygiene and other basic environ-
mental services, reliable, modern energy supplies
represent “no-regrets” options for improving health
now and increasing resilience in the future (5, 82, 83).

At the same time, health care contributes signifi-
cantly to global GHG emissions, particularly in HICs,
where it contributes 3-8% of national emissions. A
low-carbon development path for health systems
and ultimately a transition to net-zero emissions is
essential for health care facilities to meet the goal of
the Paris Agreement of maintaining global warming
below 2.0 °Cor 1.5 °C.

Increasing climate resilience and mitigating car-
bon emissions in health care facilities can be com-
plementary rather than competing objectives (84).
Renewable energy supplies, particularly in remote
areas, increase the resilience of health facilities to
climate change, including extreme weather events
and slower changes, promote adaptation and ensure
access to water and electricity. Furthermore, low-car-
bon health facilities are more cost-effective to run,
more productive and improve access to health care,
especially in energy-poor settings; broader health
benefits result from reduced environmental pollu-
tion.

While the “greening” of health facilities differs in HICs
and LMICs, any low-carbon health sector should

adhere to certain broad principles. These include
the use of appropriate low-carbon technology for
care; low-carbon building design and construction;
investment in renewable energy and energy effi-
ciency; sustainable waste, water and transport man-
agement; use of telemedicine; minimizing use of
high GHG-emitting anaesthetic gases; procurement
policies for low-carbon supply chains; promoting
sustainable, healthy diets; and resilient strategies for
withstanding extreme weather events (24).

There is growing experience in both HICs and LMICs.
For example, the National Health Service in England
has reduced its GHG emissions by 18.5% since 2007
(85). It has also invested in new means for promot-
ing sustainable development, through a network of
“ambassadors” for sustainable health and care, who
demonstrate the benefits of approaches centred on
health, well-being and social value. Savings exceed-
ing £ 90 million a year have been made by reducing
the costs of energy, water and waste management.
Furthermore, health and care treatment costs were
decreased by £ 13 million in 2017 by reducing the
impact of travel on health (86).

The movement is being integrated into many health
systems. For example, in 2017, at the Sixth Ministerial
Conference on Environment and Health, the Mem-
ber States in the WHO European Region committed
themselves to prepare national portfolios of actions
on environment and health by the end of 2018, in-
cluding climate change and health. The objective
is to make health systems environmentally sustain-
able and to reduce their environmental impact by
increasing the efficient use of energy and resources,
sound management of medical products and chem-
icals throughout their life cycle and reducing pollu-
tion by safe management of waste and wastewater,
without prejudice to the primary mission of health
systems: to promote, restore or maintain health.

The health sectors of other countries are work-
ing with Health Care Without Harm to achieve cli-
mate-smart health care by reducing GHG emissions,
preparing for extreme events, shifting the burden of
disease, educating staff and the public about health
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and climate change and implementing policies to
protect the public against the health impacts of cli-
mate (87). The work has been conducted mainly in
HICs but increasingly in LMICs: hospitals and health
systems in countries such as Brazil, Chile, China, Co-
lombia, Costa Rica, India, Morocco, the Philippines,
the Republic of Korea and South Africa are using
low-carbon strategies. Overall, more than 180 insti-
tutions representing the interests of over 17,000 hos-
pitals and health centers in 26 countries to the prin-
ciples of climate-smart health care. To date, those
that have reported have committed themselves
to reduce their emissions by more than 16 million
tonnes of CO, equivalents, equivalent to the annual
emissions from four coal-fired power plants, which is
estimated to correspond to US$ 1.7 billion in health
costs related to air pollution. Participants also re-
ported that they had saved US$ 381 million through
energy efficiency and renewable energy generation.

A number of national institutions and development
partners are increasing investment in the provision
of renewable energy for health care facilities. For ex-
ample, the United Nations Development Programme

launched its “Solar for health” initiative to support
governments in LMICs ininstalling solar photovoltaic
cells in health facilities, to provide reliable electricity
and increase access to good-quality health services.
The scheme has numerous benefits, notably ensur-
ing reliable, cost-effective electricity, mitigating cli-
mate change and advancing achievement of SDGs 3
(good health and well-being), 5 (gender equality), 7
(affordable, clean energy), 13 (climate action) and 17
(partnerships for meeting the goals). The scheme al-
lows for flexible approaches suitable for each health
facility and the nature of the care they provide. The
scheme has important benefits, including the provi-
sion of high-quality health services, climate-resilient
health systems, reduced GHG emissions and cheap-
er energy. It has been estimated that, within 2-3.5
years, health facilities will see a 100% return on their
investment in solar photovoltaic cells, which could
be reinvested in other health sector priorities (81).

Box 6 describes the “smart hospitals” initiative of the
WHO Regional Office for the Americas.
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Safe and green = “Smart” hospitals

The Caribbean is prone to natural hazards, in-
cluding climate-related disasters such as hur-
ricanes and impacts such as sea-level rise (88).
Furthermore, 67% of health facilities in Member
States are in areas at risk of disasters (89); 82%
of the hospitals assessed required short-term
measures to reduce losses, and 18% required
urgent measures to protect the lives of patients
and staff (88). This situation has significant con-
sequences for health, as up to 200 000 people
would be left without access to health care if a
hospital became inoperative after a natural dis-
aster. It is estimated that, over the past 10 years,
over 24 million people in the Americas were left
without access to health care for months or years
because of damage during disasters (89).

Within the “smart hospitals” initiative of the
WHO Regional Office for the Americas, coun-
tries throughout the Caribbean region have
“greened” and strengthened the resilience of
their health care facilities, building on the con-
cept of climate-smart health care. The scheme
helps health facilities in the Region to improve
their resilience to natural disasters, adapt to cli-
mate change, decrease their carbon footprint
and improve their environmental sustainabil-
ity. It is based on the premise that safe, “green”
health facilities are smart health facilities.

The initiative has already found success. For
example, during Hurricane Irma in September

2017, the British Virgin Islands were some of
many severely affected Caribbean islands. The
Adina Donovan Home for the elderly in the
British Virgin Islands was particularly badly
damaged, including losing its roof, resulting
in water damage and the loss of electricity fix-
tures. When the facility was rebuilt, the Smart
Hospitals Toolkit was used to make the new
facility safe and “green’, with support from the
WHO Regional Office, the Department for In-
ternational Development in the United King-
dom and the Canadian Government. The new
facility has a stronger roof that can withstand
hurricane-strength winds, improving the resil-
ience of the facility to extreme weather events
and adapting it to climate change. Efficient
light and air-conditioning units, solar photo-
voltaic cells and low-flow taps and toilets were
installed to reduce the costs of energy and
water and also to reduce the carbon footprint
of the facility. It is estimated that the solar
photovoltaic cells alone offset 20-30% of the
facility’s energy use, and the other efficiency
measures have also reduced costs significant-
ly (90). The project is just one example of how
climate-smart health care can provide numer-
ous short- and long-term health, economic,
social and environmental benefits.
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4.4 Limits to health system adaptation

The health sector should play a central role in health
adaptation to climate change; however, adaptation
of the health sector alone will have a limited impact,
partly because the environmental determinants of
health are complex and are largely outside the direct
influence of the health community. For example,
human health is ultimately dependent on stable,
biodiverse ecosystems and the goods and services
that they provide, from the provision of clean water,
to adequate, nutritious food, to protection from ex-
treme weather events, to a significant proportion of
medical treatments. Many of the threats to human
health and well-being could be addressed with na-
ture-based, often low-cost approaches, with nu-
merous common benefits (97-93). For example, in-
creased extreme precipitation in many parts of the
world places populations at risk of flooding and the
associated health risks. Natural flood management
can help to reduce flooding in populated areas.
This includes restoring upland river valleys to their
natural habitat (as opposed to clearing land for ag-
riculture), absorbing rainwater and helping to slow
excess run-off from greater numbers of trees and
larger wetland or peatland areas. Trials of natural
flood management have been highly successful,
and its use is increasing, with the additional bene-
fit of climate mitigation, by restoring wetland, peat-
land and forests, all of which absorb CO, and act as
carbon sinks. Similarly, there is a growing body of
evidence that preserving access to green spaces,
particularly in urban areas, can have health bene-
fits, from increased physical activity to better mental
health and reduction of the “urban heat island” effect
during heatwaves (94, 95). The health sector cannot
directly implement such policies but can assess and
advocate for such interventions as part of a holistic
approach to sustainable development.

In view of the widespread, systemic nature of the
effects of climate change, even the most aggressive,
well-planned, well-implemented adaptation meas-
ures will not in themselves obviate all the damage
to health due to climate change. Health adaptation
is limited, particularly under scenarios of a temper-
ature rise above 2 °C (17). For example, the human
body has a physiological limit to the temperature it
can bear; sustained exposure to a“wet-bulb”temper-
ature > 35 °C will raise the core body temperature to
a fatal level (96). Already, approximately 30% of the
world’s population is exposed to catastrophic heat
events every year (which are particularly dangerous

for vulnerable populations such as the elderly), yet
the number of such events is predicted to increase
by as much as 74% this century if emissions remain
high (97, 98).

Early, strong mitigation of climate change, includ-
ing alignment of health sector development with
the goals of the Paris Agreement, should be a high
priority. Mitigation is fundamental to protecting hu-
man health, ensuring the success of health adapta-
tion programmes and avoiding health effects when
adaptation is limited. Box 7 outlines the residual im-
pacts of climate change that cannot be avoided by
adaptation and mitigation.
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Loss and damage

o | 5. MOBILIZING THE
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including sea-level rise, Arctic ice melt, desertification, salination, ocean acidification, biodiver-
sity loss, glacial retreat, changing ocean circulation and more frequent extreme weather events FO R C L I M AT E ACT I O N
(including floods, droughts, heat waves, storms and storm surges) (99, 100). In the context of

health, loss and damage are not economic; while health impacts do not have a direct fiscal
value per se, loss and damage have important implications for human health and place greater
burdens on health systems. Failure to capture these non-economic elements of loss and dam-
age means that the poorest populations (with fewer tangible assets) risk losing more as a result
of climate change, thus exacerbating inequity both within and between countries. The impor-
tance of loss and damage has long been recognized within the COP process, with the Warsaw
International Mechanism established in 2013 (COP19) to address the loss and damage issue.
The Paris Agreement also distinguishes loss and damage from adaptation, providing a means
to account for them effectively (3).
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Effectively tackling climate change and maximizing
benefits for health require broad public support,
and both the health community and civil society can
play arole. Opinion polls around the world show that
the health profession is among the most trusted in
society, viewed as having no direct vested interest
in policy decisions related to climate change other
than their commitment to protect and improve hu-
man health and well-being. Health professionals are
in direct contact with patients and directly witness
and respond to the health effects of environmental
and air pollution and climate change. In the same
way that the health profession raised public aware-
ness about the health effects of smoking, they could
engage the broader health community, civil society
and the public in addressing climate change.

During the past decade, climate change has moved
from being considered a relatively minor, siloed is-
sue to the centre of public health work. For instance,
the number of scientific papers on health and cli-
mate change tripled during the past 10 years, and
the number of nongovernmental organizations and
United Nations initiatives is increasing (13). The WHO
Director-General has identified “the health impacts
of climate and environmental change” as a priority
for the World Health Assembly and WHO’s work. Rec-
ognizing the importance of building a broad health

coalition, WHO has convened partners to form an
open civil society working group to advance action
on climate change and health. Its aim is to engage
and consult with relevant national, regional and
global constituencies and to advise the Organization
on mobilizing civil society to strengthen national
and international commitments to addressing cli-
mate change, with an increased focus on health.

Important actions that health professionals, insti-
tutions, organizations and the health sector have
taken to address these challenges include improv-
ing education on health and climate change, polit-
ical engagement and fossil fuel divestment. Health
professionals are increasingly interacting with politi-
cians and policy-makers to ensure adoption of poli-
cies to improve the health of their constituents and
mitigate climate change (see Annex 1). For example,
the Canadian Association of Physicians for the Envi-
ronment and the Pembina Institute led an effective
campaign that resulted in commitments to phase
out use of coal by 2030, first in Alberta and then
across Canada (101). After this campaign, at COP 23
in Bonn, Germany, in 2017, the governments of Can-
ada and the United Kingdom launched the Powering
Past Coal Alliance, in which over 20 countries have
committed themselves to phasing out coal (47).

5.1. Bringing health NGOs together to
support the Paris Agreement

The Global Climate and Health Alliance brings together health and development organizations around the world
that are working to minimize the health impacts of climate change and maximize the benefits to health of mit-
igating climate change, through leadership, research, policy, advocacy and engagement. Their activities include
coordinating summit meetings on climate and health at major climate change events. The annual Global Climate
and Health Summits at UNFCCC COPs, held since 2011, attract 200-400 policy-makers, negotiators, local health
professionals, nongovernmental organizations and journalists and have proven to be valuable opportunities to
strengthen collaboration with local and regional actors to form an international movement for health and sustain-
able development by engagement to address climate change. The summits have helped to raise global awareness
of the health implications of climate change and to ensure a focus on health in the UNFCCC process. Before the
meeting of the UNFCCC in Paris, the Alliance gathered declarations from 1700 health systems and 13 million health
professionals in support of a strong Paris Agreement.

Box 8 describes a call to action made recently by health organizations.
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Call to action on climate change and health

A call to action was announced by leading

health organizations in September 2018.The I Bilel (o], sy, susisinelsle foes

roups represented over five million doc- :
groups rep and agricultural systems.

tors, nurses and public health professionals
and 17 000 hospitals in 120 HICs and LMICs.
The call to action had two main objectives:
“climate action for health” to reduce GHG
emissions, improve the health of popula-
tions around the world and ensure a path
to sustainable development, and, secondly,
“health action for climate”, in recognition of
the contribution of the health sector to cli-
mate change and its role in meeting the am-
bitions of the Paris Agreement and the SDGs
(102), providing a framework for a range of
campaigns for meeting specific aims.

Invest in policies to support a just
transition for workers and communi-
ties adversely effected by a move to
a low-carbon economy.

Ensure that gender equality is central
to climate action.

Strengthen the voice of the health

Ten priorities were identified in the call to sector in the call for climate action.

action:

Incorporate climate solutions into
all health care and public health

Meet and strengthen the commit-
ments under the Paris Agreement. systems.

Build communities resilient to cli-
2 Transition from the use of coal, oil and mate change.

natural gas to clean, safe, renewable
energy.
o Invest in climate and health.

Transition to zero-carbon trans-
port systems and emphasize active
transport.

The International Federation of Medical Students’ Associations, which brings together medical students around the
world, has campaigned on climate change and health for over a decade. The Federation serves as a link among civil
society and youth constituencies, forming a “health cluster” of nongovernmental organizations that work close-
ly with WHO, which helps to ensure that health issues are recognized and addressed in discussions on climate
change and sustainable development. Formal education on the links between health and climate change is being
established only slowly, and the Federation has a key role in capacity-building, training students and advocating
for the inclusion of climate change in the curricula of medicine faculties around the world. A training manual on
health and climate change is available. Work is under way to ensure that an element of the climate-health nexus is
included in the curriculum of every medical school by 2020 and that climate-health is integrated into all aspects of
medical education by 2025 (103, 104).
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5.2. Advocacy campaigns

The health community is increasingly linking health,
air pollution and climate change in its advocacy and
outreach work. Notably, the BreatheLife Campaign
was launched by WHO, the United Nations Environ-
ment Programme and the Climate and Clean Air
Coalition at Habitat Ill in October 2016, with the ex-
plicit aim of raising awareness about the effects of
air pollution on health. The Campaign demonstrates
the severity of the health effect and explains that
reducing emissions of short-lived climate pollutants
could not only mitigate climate change but also save
millions of lives by improving air quality. BreatheLife
promotes solutions in a wide range of sectors, so
that governments can meet the WHO air quality
guidelines. More than 50 cities, regions and national
governments, representing 153 million citizens, have
officially joined the BreatheLife network, with com-
mitments to improve air quality (63).

Health professionals, organizations and institutions
are also increasingly demonstrating their commit-
ment to climate action through their own invest-
ments. For example, an increasing number are
joining the global movement to divest (i.e. remove
financial investments from) companies the core
business of which involves fossil fuels. The strategy

has addressed mainly the 200 largest publicly listed
coal, oil and gas companies. Health professionals
previously led divestment from the tobacco indus-
try; they are now making the case that profiting
from the fossil fuel industry is a direct violation of
their responsibility to protect and promote human
health (105). Organizations that are committed to
divestment from fossil fuels are the World Medical
Association and its national member associations,
including the British Medical Association, the Cana-
dian Medical Association and the American Medical
Association, as well as medical colleges such the
Royal Australasian College of Physicians and the
Royal College of General Practitioners in the United
Kingdom (106-111). Other organizations of health
professionals that are committed include the Society
for the Psychological Study of Social Issues, the New
Zealand Nurses Organisation and several hospitals
and health services (112). The Medical Assurance So-
ciety in New Zealand announced last year that nei-
ther of their savings plans would include investment
in fossil fuels (113). Almost 1000 organizations and
institutions in various sectors are committed to fossil
fuel divestment, for an approximate value of USS$ 7
trillion (112).
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6. ENSURING ECONOMIC
SUPPORT FOR HEALTH
AND CLIMATE ACTION
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Addressing climate change and health requires financial, institutional and human resources. Most of the financial
costs, particularly of mitigation (for example, using cleaner energy technologies), are, however, borne locally and in
the short term, while the benefits of reduced climate change and its impacts are dispersed globally, over decades
or centuries. Failure to invest in climate change mitigation and adaptation is therefore “the greatest market failure
that the world has seen” (114). Better understanding of the health benefits of climate mitigation and adaptation
can reverse this failure, encouraging investment in sustainable choices. Local accrual of health gains in the near

term can generate political will for cleaner investments.

6.1 Health economics and climate change

Health can contribute significantly to the three eco-
nomic drivers necessary to address climate change:
(i) resource efficiency, including carbon pricing and
reform of subsidies; (ii) investment in low-carbon, re-
silient infrastructure with existing technologies; and
(i) innovation in low-carbon technology (715).

Exposure to air pollution causes as many as one in
eight deaths worldwide, resulting in US$ 5.11 trillion
in welfare losses globally, nearly doubling the losses
in 1990 (116). In the 15 countries that emit the most
GHGs, the health impacts of air pollution are estimat-
ed to cost more than 4% of their GDP (115).

It is increasingly recognized that both the costs to
health of climate change and the benefits for health
of action against climate change are substantial and
should therefore be included in cost-benefit analy-
ses and the design of economic policy instruments
(117). Full accounting for the value of health and oth-
er social gains that result from mitigation and adap-
tation demonstrates in many cases that it is in coun-
tries’ best interests to invest in cleaner technologies
and sustainable development (118).

Governments can obtain more realistic estimates
of the overall effects of climate change mitigation
by accounting for the numbers of lives saved and
improvements in health with better air quality. The
extent to which the health benefits of mitigation
would compensate for the cost of achieving the tar-
gets of the Paris Agreement has been estimated for
various scenarios. In all scenarios, the health benefits
of meeting climate goals substantially outweighed
the costs of action. The benefits were particularly
large in China and India, where they compensated
the costs of mitigation entirely (39).

Evidence on health impacts therefore contributes
to the evidence that low-carbon, climate-resilient
development results in more sustainable, equitable
economies (115). For example, it is estimated that
creating more sustainable, healthy cities would re-
duce the capital required for urban infrastructure
over the next 15 years by US$ 15 trillion. Further-
more, the low-carbon investment necessary to meet
the targets of the Paris Agreement is estimated to
be US$ 270 billion a year for the next 15 years, while
continuing along a high-carbon pathway would cost
an estimated US$ 90 trillion per year in infrastructure
investment and maintenance.
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6.2 Fiscal tools

While there are clear economic benefits to tackling
climate change, a perception that those benefits
will be generated only in the long-term might slow
action. Additionally, although the gains of climate
mitigation accrue to society as a whole (e.g. better
health through reduced air pollution) and partly
to the public sector (e.g. less demand for national
health systems), most of the necessary investment
will come from the private sector, which responds to
fiscal incentives or regulation. The current economic
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system usually does not oblige polluting sectors to
pay proportionally for the damage they cause to the
environment, while low-carbon sectors are not ap-
propriately rewarded. Therefore, fiscal incentives are
required, as well as cost-benefit analysis to demon-
strate the economic gains of investing in climate mit-
igation and adaptation to further encourage sectors
to reduce their GHG emissions, and improve health.
Two means of achieving this are carbon pricing and
energy subsidy reform.
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Carbon can also be priced through emissions trading schemes, which reduce GHG emissions by capping the total.
Sectors can reduce their GHG emissions to a desired level and either sell their extra GHG allowances or purchase
additional allowances to enable them to emit more than their allocation, while keeping within the total emissions
cap. This creates a market for GHG emission allowances, thus establishing a price for carbon based on supply and
demand.

Currently, 24 regional, national and subnational emissions trading schemes have been established globally, repre-
senting 9.9% of global GHG emissions in 36 countries (123). The largest scheme is that established in the European
Union, which covers approximately 45% of its GHG emissions, with the aim of reducing emissions in this area by
43% as compared with 2005 levels by 2030 (724). Since the 2008 economic recession, however, the price of allo-
cated permits fell to a level that was no longer an incentive to reduce emissions (125). If such lessons are learnt,
the expanding coverage of emissions trading schemes globally is positive. Importantly, China plans to introduce

6.2.1 Carbon pricing

Carbon pricing mechanisms are designed to cap-
ture the true cost of carbon, including external
costs, which are often omitted. Health is the largest
external cost, as the costs on health of both climate
change and the polluting energy sources that cause
climate change are borne by the public and not by
the emitters.

Work at the International Monetary Fund has shown
that, globally, the un-costed damage to health
caused by air-polluting fuels accounts for approxi-
mately half of the negative externalities of fossil fuel
use. Inclusion of health gains in estimates of the op-
timal, locally beneficial carbon price for each country
should incentivize cleaner investment that would
reduce deaths due to air pollution by 50%, reduce
CO, emissions by approximately 20% and result in
over USS$ 3 trillion/year in revenues, which could be
reinvested in socially beneficial objectives (119, 120).
Investment of the revenues in health has important
social benefits and generally strong public support.
For example, Chile introduced a number of such tax-
es and used the revenues to reduce the environmen-
tal and health impacts of burning fossil fuels (121).

It has been estimated that, in order to meet the
goals of the Paris Agreement, carbon would have to
be priced at US$ 40-80/tonne of CO, equivalent by
2020 and US$ 50-100/tonne of CO, equivalent by
2030 (122). Health should therefore be an important
component of the economic and political rationale
for carbon pricing and a major beneficiary of its im-
plementation.

Presently, 24 carbon tax systems operate globally, all
of which are national schemes (123). An important
consideration in applying carbon taxation is mak-
ing such schemes non-regressive, in order to ensure
that low-income groups are not disproportionately
affected by their implementation, thus exacerbat-
ing existing inequity. It is also important to establish
mechanisms to ensure that companies do not leave
areas with a carbon price to establish themselves in
countries that do not have such schemes (“pollution
havens”). This is also an important consideration
with regard to air pollution policies, as companies
might relocate to areas with less stringent air quality
regulations and hence continue to expose popula-
tions to air pollution.
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an emissions trading system in 2019.

6.2.2 Subsidy reform

The burning of fossil fuels has severe consequences
for human health, due to both climate-related risks
and air pollution. Yet, fossil fuels are still heavily sub-
sidized, which artificially lowers their cost and pro-
motes overconsumption (13). If only direct financial
subsidies are considered (i.e. omitting the much
higher estimates of the un-costed externalities of
health and other environmental costs of fossil fuel
use), global fossil fuel subsidies comprise USS 600
billion annually, while subsidies for clean energy rep-
resent only US$ 100 billion annually (115). Further-
more, these subsidies divert funding that could be
used for the public benefit, such as health spending.
Some fossil fuel subsidies may benefit health. For
example, lowering the prices of clean-burning liquid
petroleum gas for household use can reduce con-
sumption of highly polluting solid fuels and there-
fore exposure to indoor air pollution. There is still
scope for reform, however, as most of the benefits
accrue to richer rather than poorer populations, and
care must be taken to ensure that they facilitate rath-
er than slow the long transition to renewable fuels.
As currently implemented, fossil fuel subsidies hin-
der sustainable development, by using up govern-
ment budgets and resources that could be better
used elsewhere; reducing industrial competition, es-
pecially for low-carbon businesses by discouraging
investment in renewable energy and energy efficien-
cy; increasing the risk of “stranded assets” if fossil fu-
els are regulated by encouraging exploration for and
production of unusable fossil fuels; putting energy
security at risk; exposing the public to air pollution;
and negating carbon price signals (126).

Reform of fossil fuel subsidies is recognized as an in-
tegral part of achieving the SDGs and meeting the
goals of the Paris Agreement. Although such reforms
are often opposed by both energy providers and
consumers, well-designed, carefully planned poli-
cies, with full risk assessments can be successful, par-
ticularly when the savings are reinvested in visible,
socially beneficial goals such as health and educa-
tion (127). By 2014, nearly 30 countries had success-
fully reformed their policies on fossil fuel subsidies
(126). For such reforms to have the greatest benefit
for health and ensure public support, the resources
saved by reducing perverse incentives should be di-
rected to health programmes, such as increasing the
resilience of the health sector to climate change and
reducing air pollution.
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6.3 Scaling-up financial investment in
health adaptation to climate change

Investment in health adaptation must be increased,
particularly in the LMICs that are most vulnerable to
climate impacts. Parties to the UNFCCC are commit-
ted to mobilizing US$ 100 billion a year for adapta-
tion and to promoting low-carbon development
in LMICs by 2020. Current estimates suggest that
public funding from developed countries in 2020
will be US$ 67 billion, although the USS$ 100 billion
target could be met when all sources of funding are
accounted for (128, 129). Funding to LMICs must be
significantly increased to avoid the worst health im-
pacts of climate change and to maximize the bene-
fits to health of action on climate change. Better un-
derstanding of the full extent of financing required
for both adaptation and mitigation will be essential,
with estimates of the costs of action and inaction in
order to find cost-effective solutions. Such costs may
be complex, uncertain and non-linear. For example,
the cost associated with the increasing severity of
droughts in China under the scenario of 2 °C global
warming is expected to be 10 times greater than that
fora 1.5 °Crise (130).

The effects on health differ spatially and temporally;
therefore, tailored cost-benefit analysis is required.
Tools are available (131) that governments can use
to estimate the cost of climate-related health adap-
tation in a cost-benefit analysis framework. These
provide mechanisms to assess the cost in damage

to health of inaction and the cost of actions to mini-
mize or prevent climate-related health effects. They
also summarize indicators of the economic perfor-
mance of different adaptation measures within and
outside the health sector, so that the economic costs
and benefits of adaptation can be evaluated.

The evidence on the health impacts of climate
change and the benefits of “no-regrets” adaptation
measures for climate-resilient health systems is at
least as strong for health as for other climate-sen-
sitive sectors, such as agriculture and coastal
zone management. Investment in adaptation in
health-determining sectors such as water, sanitation
and disaster risk reduction will be important to pro-
tect health.

Financial support for health adaptation to climate
change in LMICs remains, however, alarmingly low.
A survey of the main multilateral funds that support
climate adaptation indicated that only about US$
9 million (0.5%) of over US$ 1.5 billion of dispersed
funding has been allocated to projects that specifi-
cally address health (Fig. 6), despite strong demands
for support from the health ministers of the most
vulnerable countries (132, 133). The principal con-
straint appears to be that no health agencies are ac-
credited to these funds.

Numbers of low- and middle-income countries that (a) included health in their intended na-

tionally determined contributions to the Paris Agreement and (b) disbursement of funds for

projects by the Global Environmental Facility, the Adaptation Fund, the Pilot Programme for
Climate and Resilience, the MDG Achievement Fund and the Green Climate Fund

Inclusion of health in
INDCs by Low and Mid-
dle-Income Countries

M Including Health
[ Omitting Health

Disbursement of Multilat-
eral Climate Finance

M Health

I Non-Halth
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7. TRACKING PROGRESS
AND IMPACT ON
HEALTH
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Continued, effective progress in protecting health
from climate change requires coordination among
the many stakeholders acting at various levels. Their
priorities, decisions and assessment of progress
must, however, be based on reliable, relevant data.

In 2015, three major international agreements with
implications for climate change and health were
signed: the 2030 Sustainable Development Agenda,
the Paris Agreement and the Sendai Framework for
Disaster Risk Reduction. Although the three agree-
ments have different objectives, each includes mon-
itoring of targets relevant to health and climate
change. The SDGs provide an overarching aspiration
for all sectors to work towards a secure, healthy, sus-
tainable future for everyone in all areas of the world.
SDG 13 tracks progress in taking urgent action on cli-
mate change. This includes the mobilization of funds
to accelerate adaptation and mitigation efforts, par-
ticularly in developing countries most vulnerable to
climate change. The SDGs also provide a framework
for monitoring advances in health and determinants
of health for building resilience to climate change,
including SDG 3 (Good health and well-being), SDG
6 (Clean water and sanitation), SDG 7 (Affordable and
clean energy) and SDG 11 (Sustainable cities and
communities).

National reporting to the UNFCCC on implementa-
tion of the Paris Agreement and NDCs commitments
are further opportunities for countries to link climate
change with health. Countries can identify potential
impacts on health and also report on health adap-
tation and mitigation measures and the potential
benefits for health of mitigation within their work on
global climate change while protecting their pop-
ulations. A review of intended NDCs indicated that
65% of low-income countries but less than 10% of
HICs mentioned health adaptation. Health consider-
ations with respect to mitigation were mentioned far
less frequently, with references in less than 20% of
intended NDCs from low-income countries and only
5% of those of HICs.

The global community, recognizing the connec-
tions among sustainability, climate change, disaster
preparedness and health, is calling for coordinated
approaches to monitoring to complement glob-
al mechanisms such as the SDGs, the operational
mechanisms of the UNFCCC, the Sendai Framework
and other relevant frameworks, including the WHO

International Health Regulations (2005) (134). The
advantages of building on synergy among global
monitoring initiatives include more efficient data
collection and reporting at national and regional lev-
els, better data quality and consistency because of
more focused work and resources and more oppor-
tunity and facility for national monitoring processes
to align with a set of global indicators.

In addition to these global frameworks, national, re-
gional and global monitoring of indicators of health
and climate change is needed, aligned with inter-
national mechanisms but providing a more focused
evaluation of health vulnerability related to climate
change, impacts, adaptive capacity, resource con-
straints to developing effective interventions and
evaluation of progress in achieving climate-resilient
health systems to protect and promote the health of
their populations, including the most vulnerable.

The Lancet Countdown on Health and Climate
Change is an annual global monitoring report on
health and climate indicators in five domains: im-
pacts of climate change, exposure and vulnerability;
planning of adaptation and resilience for health; mit-
igation and health benefits; finance and economics;
and public and political engagement. Contributions
are made to the report by academia and interna-
tional institutions in contact with policy-makers,
stakeholders and the wider public. The first report
was published in 2017, and others will be published
every year until 2030. By reporting annually on its
indicators, the Countdown not only provides regu-
lar updates on global progress in health and climate
change but, over time, will provide trends in each of
the indicators. For instance, the reports show that the
number of additional people exposed to heatwaves
since 2000 increased markedly between 2017 and
2018, from 125 million to 157 million in 1 year. Col-
lation of these data and annual updates in all sectors
are vital to understanding the challenges of health
and climate change. The multisectoral approach of
The Lancet Countdown emphasizes the importance
of involving all sectors, as health risks and benefits
are ubiquitous. The Countdown has numerous areas
of synergy with other global monitoring platforms,
such as the SDGs and the main United Nations ini-
tiative for monitoring progress in health and cli-
mate change: the WHO UNFCCC Health and Climate
Change Country Profile Project (Box 9, and Annex 2).
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WHO UNFCCC Health and Climate Change Country
Profile Project

The WHO UNFCCC Health and Climate
Change Country Profile Project forms the
foundation of WHO's monitoring of nation-
al progress on health and climate change.
Country profiles are prepared in collabo-
ration with ministries of health and other
partners such as ministries of the environ-
ment and national meteorological servic-
es. The aims of the project are to increase
awareness of the links between health and
climate change, promote strengthening of
national evidence for decision-making and
measure progress in building climate-re-
silient health systems. The country profiles
also support ministers of health and other
health stakeholders in raising awareness
and advocating for health in national and

global climate change processes, such as
national planning and national reporting
to the UNFCCC. Almost 50 country pro-
files have been published (135), which
are revised regularly. Participation will be
increased, with a target of 100 countries
by the end of 2021. As the Project regu-
larly updates the profiles and works with
a growing number of ministries of health
and other relevant bodies, it is ideally
placed to monitor progress and engage
with governments on health and climate
issues. It would therefore be an appropri-
ate formal framework for monitoring and
evaluating progress in health and climate
change within the UNFCCC process.

The WHO UNFCCC climate and health country profiles summarize evidence on climate hazards and potential health
impacts and provide indicators of the response of the health sector to climate change with regard to leadership,
governance, multisectoral collaboration, adaptation and mitigation, financing and engagement in global climate
change processes. Data for the indicators are collected in the WHO Health and Climate Change Country Survey.
In 2015, findings revealed that 75% (30 out of 40) of the participating countries had a national health and climate
strategy or plan, indicating recognition of the importance of health adaptation. Only a handful of these were devel-
oped as the health component of their National Adaptation Plan (NAP) within the UNFCCC process, indicating an
opportunity for further promotion and incorporation of health considerations in climate action. About two thirds
of the countries had conducted a national assessment of the impacts of climate change and vulnerability to and
adaptation for health, and less than half had implemented activities to increase the resilience of their health infra-
structure to climate change. The findings of the 2018 survey will be published in 2019, with data from an increased
number of country respondents and an extended set of indicators.
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8. CONCLUSIONS

The drivers of climate change, principal-
ly fossil fuel combustion, result in a large
burden of disease and make a major
contribution to the seven million annu-
al deaths due to outdoor and indoor air
pollution.

Emissions that pollute the air and GHG emis-
sions that cause climate change are often
emitted by the same sectors: energy, house-
holds, transport and agriculture. Short-lived
climate pollutants such as black carbon,
methane and ozone are important drivers
of both climate change and ill health.

Meeting the commitments of the Par-
is Agreement for mitigation would save
millions of lives by the middle of the cen-
tury.

More stringent mitigation policies would
reduce air pollution further and thus offer
better health benefits. Additional opportu-
nities for synergy between health and re-
duced climate change can be found in the
energy, food, transport and other sectors,
particularly for stemming the rising burden
of NCDs.

Economic valuation of health gains would
tip the balance decisively in favour of
more aggressive climate mitigation.

The most recent evidence indicates that the
gains for health to be derived from scenari-
os that meet the Paris goal for reduced cli-
mate warming would more than cover the
financial cost of mitigation at global level
and would cover it several times over in
countries such as China and India.

Climate change already has negative ef-
fects on health and is undermining the
“right to health” cited in the Paris Agree-
ment.

Climate change undermines the social and
environmental determinants of health, in-
cluding peoples’ access to clean air, safe
drinking-water, sufficient food and secure
shelter. It already affects health, particular-
ly in the poorest, most vulnerable commu-
nities, including SIDS and least developed
countries, thus extending health inequity.

A wide range of proven strategies and in-
terventions is available to protect health
from climate change, but little support
has been provided by either health or cli-
mate financing mechanisms.

The health impacts of climate change could
be greatly reduced if there were investment
in climate-resilient health systems and
health facilities and in health-determining
sectors such as water, sanitation, food sys-
tems and disaster risk reduction. At present,
only 3% of health resources are invested in
prevention, and only about 0.5% of multi-
lateral climate finance has been attributed
specifically to health projects.

Many of the actions necessary to reduce
carbon emissions, improve health and
increase resilience are subnational, par-
ticularly in cities.

Local authorities are often wholly or part-
ly responsible for services such as energy
provision, transport, water, sanitation and
health. Cities in particular are important foci
for action against climate change and the
protection of health.
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The health community is trusted,
globally connected and increasingly
engaged in combating climate change
and air pollution.

Action against climate change is now
strongly supported by leading health
professional bodies, nongovernmental
organizations, journals and WHO. The
call to action on climate and health for
COP24 was issued by organizations rep-
resenting over five million doctors, nurs-
es and public health professionals and
17 000 hospitals in over 120 countries.
Further mobilization of the health sector
will be necessary to reduce the growing
contribution of health care to GHG emis-
sions, which currently represent 5-8% of
the total in HICs.

Monitoring of progress on health and
climate change is improving, but it is
not well reflected in SDG processes.

The SDG indicators of climate
change do not currently include
health. The gap is, however,
being filled by academic re-
search, WHO and the UN-
FCCC Secretariat, in partner-
ship with countries. These
could form the basis for
formal reporting to the UN-
FCCC and broader outreach

to the public and contribute

to monitoring of achieve-
ment of the SDGs.
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9. RECOMMENDATIONS

Parties to the UNFCCC could advance the objectives for climate, health
and development by taking up the recommendations listed below.

Identify and promote actions to reduce
both carbon emissions and air pollution,
with specific commitments to reduce
emissions of short-lived climate pollut-
ants in their NDCs.

Targeted action on short-lived climate pol-
lutants would help to save over two mil-
lion lives each year, and reduce the extent
of global warming by 0.5 °C, by the middle
of the century. Application within an inte-
grated approach to climate mitigation, air
quality management and health promotion
would result in more gains and improve the
efficiency of public policy.

Include the health implications of miti-
gation and adaptation measures in the
design of economic and fiscal policies, in-
cluding carbon pricing and the reform of
fossil fuel subsidies.

Given the close association between “green-
er” investment and health outcomes, there
is a clear public health case for effective, con-
structive reform of fossil fuel subsidies and
of carbon pricing. In view of the high value
that societies place on health, Parties could
improve the design of and public support for
fiscal measures by including valuation of the
health implications and by reinvesting reve-
nues in socially beneficial investments such
as health.

Include the commitments to safeguard
health in the rulebook for the Paris agree-
ment, and systematically include health
in NDCs, national adaptation plans and
national communications to the UNFCCC.

The Paris Agreement cites theright to health,
and Article 4.1 of the UNFCCC states that all
Member States should employ appropriate
methods, for example impact assessments,
formulated and determined nationally, with
a view to minimising adverse effects on the
economy, on public health and on the qual-
ity of the environment, of projects or meas-
ures undertaken by them to mitigate or
adapt to climate change.

Compliance with this commitment

would include integration of -

health considerations as a -
priority and as a meas-
ure of overall success
in the Paris Agree-
ment and system-
atic inclusion of
health in NDCs, ’
national adap- !
tation  plans ’
and national !
communica-
tions to the
UNFCCC.
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Remove existing barriers to investment
in health adaptation to climate change,
especially for climate-resilient health
systems and “climate-smart” health care
facilities.

The current low level of investment in pro-
tecting health from risks associated with cli-
mate change could be increased by efficient
collaboration among the health ministries
requesting investment, technical agencies
that could support them by formulating in-
vestment cases and investment partners,
including bilateral and multilateral climate
finance mechanisms and development
banks. This could be facilitated if agencies
with health expertise were accredited to the
main multilateral climate funds.

Facilitate and promote the engagement
of the health community as trusted, con-
nected and committed advocates for cli-
mate action.

Such engagement would involve the

~ growing, increasingly organized

health community engaged on
this issue, bringing togeth-
er overlapping campaigns,

notably on air pollution,

climate-associated risks
\l and NCDs. An effective-
ly mobilized health

' community could
v play an instrumental
1 role similar to that
1 which it has played
' in combating to-
I| bacco use.
1
1
1
]
i
]
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Mobilize city Mayors and other subna-
tional leaders, as champions of intersec-
toral action to cut carbon emissions, in-
crease resilience, and promote health.

Local governments, including those of cit-
ies, are increasingly promoting health and
climate goals through policies for cleaner
transport, energy, waste management and
urban planning. Strengthening formal mech-
anisms for the engagement of city and oth-
er subnational governments in the UNFCCC
process would increase the reach of actions
to promote health and protect the climate.

Systematically track progress in health
resulting from climate change mitigation
and adaption, and report to the UNFCCC,
global health governance processes and
the monitoring system for the SDGs.

Systematic monitoring of actions and ambi-
tions under the Paris Agreement is essential
for continued progress. To ensure relevance
and ownership by national decision-makers,
monitoring should include direct engage-
ment and formal reporting of the informa-
tion in the WHO-UNFCCC Health and Climate
Change Country Profiles to the UNFCCC.
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