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Abstract: A complex, whole-of-economy issve suc
multi-sectoral respoase. However, evidence sugp
its influence on the development of ambitious cir
governments, despite a recognitian that the comba
long-term health consequences, We use insights fi
and ciimate change, the sclence-poalicy interface ar
barriers to the meaningful incorporation of health
development, Specifically, we identify four key inte
to health co-benefits: discourse, efficlency, vested
insights in mind, we argue that the current politi
Is situated and the processes used to develop clim
suppart accounting for health co-benefits. We pre
co-benefits in the development of climate change mi
in the broader dimate change agenda

Keywords: health; co-benefits; climate change; pol

1. Introduction

Anthropogenic climate change remains & piv
scales given the pervasive adverse consequences
sub-ratiooal governments, multinational agencies ar
arganizatiors (NGOs) and scientists have dedicate
causes and propase effective mitigation and adapta
and adopted in December 2015, represents the lnbes
commit to emissions reduction targets at a global le
conseqguences of dimate change, At the 21st Confl
United Nations Pramework Canvention on Climate
an unprecedented achievement in the history of i
has seen COP21 heralded as a success [1]. Despltc

dat. | Envivan. Rex. Pablic Heeitk 2038, 15, 60 ok 10190/ ferph

Schwerdie ef o BWC Medicine [2015] 161
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The health impacts of climate-related

migration
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The nexus between cimate change, migration,
and health

Human migration in response o ecological change bas
been ocosrring since the origin of oar spedes (1], yet
the pash that anthrepagenic climate change |s currently
cxerting on human migratban Is relatively new and grad-
ually intensifring [2]. Envieonmental changes assoclated
with increasing presnbouse gas concentrations. include
Bovding, drought, increased frequency and intensity of
climate-related disasters, and sea-bevel rise [3]. Globally,
these environmental changes are: shaping human migra-
tien, particularty throwgh their intersection with other
eeanamic, political and social drivers of mabdity [4]. -
mate change acls as a threat multiplies exacerbating

BMC Medicine

ard Celia McMichaalP

cxisting  seclopolitieal  and  econamic  wulnerabdities,
undermining livellhoods [5], inflating the risk of con-
fict |6], and making it difficult for people 1o remain
in st [F].

Moving beyord assumptions that dimate change will
lead to mass international displacement and threaten
geapalitical secwrity [8, 9], there s an increasingly nu-
anced understanding that human migration represents
an wdaptive respunse o the impacts of climate change
[, 10]. Indeed, there have been explicit efforts e con-
et migration with climate change acdaptation, disaster
risk reduction, resillence, and development [11).

While there is an increasing body of research and ana-
lysis [ooused on climate change-related migation. the
impacts on human health are under-examined. Herein,
we explore the nexus between cimate change, migra-
tor, and human health using case stadbes to aamine a
range of climatic push factors, diverse migration path-
ways, and resultant bealth impacts,




Impacts and
current evidence:
Climate Change
and Health
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iy Activity — what does climate resilience mean to
TG T you?

Image 2: Satyam Joshi/Climate Visuals

Image 2: Sudip Maiti/Climate Visuals


https://www.flickr.com/photos/iwmi/11834679623/in/gallery-187605031@N07-72157719092387128/
https://www.theguardian.com/environment/gallery/2021/sep/30/enduring-and-surviving-the-climate-crisis-in-pictures
https://climatevisuals.org/opencall/countdown_themes/

Climate change: global health impacts

44

The scientific evidence is unequivocal:
climate change is a threat to human well-
being and the health of the planet.

Any further delay in concerted global action
will miss the brief, rapidly closing window to
secure a liveable future.



£ Human health — AR6 highlights

Climate-related illnesses,
premature deaths,
malnutrition, and threats
to mental health and
well-being are increasing
(VHC)

With proactive, timely,
and effective adaptation,
many risks for human
health and wellbeing
could be reduced and
some potentially avoided
(VHC)

Key transformations are
needed to facilitate
climate resilient
development pathways
for health, wellbeing (HC)

Transformational
changes will be more
effective if they are
responsive to regional,
local, and Indigenous
Knowledge, and consider
the many dimensions of
vulnerability, including
those that are gender-
and age-specific (HC)

IDCC

INTERGOVERNMENTAL PANEL oN Climate chanee




IPCC AR6: Impacts on human systems
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(b) Observed impacts of climate change on human systems
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Observed human vulnerability to climate change is a key risk factor and differs globally

(a) Vulnerability at the national level varies. Vulnerability also greatly differs within countries.
Countries with moderate or low average vulnerability have sub-populations with high vulnerability and vice versa.

North America

©09

Small islands
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& Small islands
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All countries are at risk — some more than others

Relative vulnerability
@ Very high

@ High

@ Medium

@ Low

@ Very low

Population density

Examples of

Indigenous Peoples with
high vulnerability to
climate change and
climate change responses
(4.3.8,5.10.2,5.13.5,
Box7.1,8.2.1, 15.6.4) and
the importance of
Indigenous Knowledge
(Box9.2.1,11.4, 14.4,
Cross-Chapter Box INDIG)



SIXTH ASSESSMENT REPORT

Working Group Il - Impacts, Adaptation and Vulnerability INTERGOVERNMENTAL PANEL oN Clim3Te chanege

Simultaneous extreme events compound risks

Multiple extreme events Increasing Increased
that compound the risks heat and Reduced food Local

e S T F drought crop yield prices effects

manage

Heat stress Reduced Reduced Potentially
among farm productivity household global
workers incomes effects
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Heat-related
cell death

Splanchnic
ischaemia

Critical organ
failure

Central
hypovolaemia
Dehydration

*, Renal
'\, strain

Decreased
sweating

Fluid loss Sweating

Decreased stroke
volume

Increased
contractility
(inotropy)

Increased
heart rate

Cardiovascular
strain

Peripheral
A vasodilation

Decreased blood
pressure

Figure: lllustration of the physiological pathways of human heat strain

Source: Ebi et al (2021). https://doi.org/10.1016/5S0140-6736(21)01208-3

10


https://doi.org/10.1016/S0140-6736(21)01208-3

THE UNIVERSITY OF

MELBOURNE

Heat-related physiological

impacts

Low HDI countries Medium HDI countries
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Figure 1: Average annual hours per person from 1991 to 2022 when light physical activity entailed at least a moderate, high, or extreme heat stress risk,

arranged by HDI country groupings
HDI=Human Development Index.

Source: Romanello et al (2023). https://doi.org/10.1016/50140-6736(23)01859-7
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What is the right answer here?

How many hours of [abour were lost in 2022 due to extreme heat?
1. 5 million

2. 95 million

3. 350 million

4. 490 billion

Heat exposure led to the loss of 490 billion potential labour hours in
2022, a nearly 42% increase from 1991 to 2000

12
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Heat-related mental health impacts

Table 1| Summary of risk estimates of clinical mental health presentations due to climate-change-related exposure

Presentation

Location

Reported estimate

Study design

Mental-health-related mortality Heat Global RR=1.022 (95% CI, 1.015-1.029) for every 1°C Meta-analysis™
increase in temperature (all ages)
Mental-health-related morbidity Heat Global RR=1.009 (95% CI, 1.007-1.015) for every 1°C IMeta-analysisSG
increase in temperature (all ages)
Mental-health-related ED visits Heat California 4.8% (95% Cl, 3.6-6.0) increased risk for Time series™
every 5.6°C increase in temperature (6-18 yr)
Heat China RR=1.435 (95% Cl, 1.048-1.965) (adults) Time series™
Suicide Heat Global RR=1.09 (95% Cl, 1.06-1.3) for every 71°C Meta-analysis™
increase in temperature (adults)
Anxiety, stress-related and somatoform Heat Global RR=1.007 (95% Cl, 1.001-1.013) for every 1°C Meta-analysis™
disorders increase in temperature (all ages)
Flood Korea Anxiety prevalence at 8.6% pre-flood versus Case-control study™
22.5% after floods (P<0.01) (14-95yr)
Drought Australia Personal drought-related stress IRR, 1.50 Longitudinal cohort study®*
(95% CI, 1.32-1.72) (adult farmers)
Mood disorders Heat Global RR=1.011(95% CI, 1.003-1.018) for every 1°C Meta-analysis™
increase in temperature (all ages)
Depressive disorders Bushfire Australia Major depressive episode OR, 1.83 (95% Cl, Longitudinal cohort study ™
117-2.85) (adults)
Flood UK Depression OR, 8.48 (95% Cl, 1.04-68.97) Longitudinal cohort study®
(adults)
PTSD Bushfire Australia PTSD OR, 1.14 (95% ClI, 1.53-3.20) (adults) Longitudinal cohort study*®
Flood Korea PTSD prevalence at 0.3% pre-flood versus Case-control study™
46.6% after floods (P<0.01) (14-95yr)
Flood UK PTSD OR, 7.74 (95% Cl, 2.24-26.79) (adults) Longitudinal cohort study®
Psychotic disorders Heat USA ED visits IRR, 1.05 (95% Cl, 1.03-1.07) (all ages) ICase—crossover study™
Substance use disorders Heat Global RR, 1.008 (95% Cl, 0.996-1.021) (adults) IMeta—a nalysis®™
Heat USA ED visits IRR, 1.08 (95% Cl, 1.07-1.10) (adults) ICase—crossover study™
Bushfire Australia Self-report heavy drinking OR, 1.39 (95% CI, Longitudinal cohort study*®
1.01-1.89) (adults)
Organic mental disorders Heat Global RR=1.008 (95% ClI, 1.001-1.015) (adults) IMeta—analysis:’C
Adverse drug reactions Heat Sweden Hyponatraemia with heat and medications Case-crossover design”
including serotonergic antidepressants
Heat France ED visits for heat-related pathology with Case-control study™
anticholinergics, antipsychotics and
anxiolytics
Climate anxiety Awareness Global 59% very or extremely worried about climate  Cross-sectional survey™
change (16-25yr)
Developmental disorders Storm USA Attention-deficit hyperactivity disorder HR, Case-control study™

5.5 (P=0.01) (2-5yr)

RR, relative risk; Cl, confidence interval; IRR, incidence rate ratio; OR, odds ratio; HR, hazard ratio.

Source: Crandon et al (2022). https://doi.org/10.1038/s41562-022-01477-6
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32.8

Temperature (°C)
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Source: Tong et al (2021). https://doi.org/10.1136/bmj.n2467
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Heatwave in Asia

Scorching temperatures are searing much of Asia. Shown here
are maximum temperatures recorded over the past week.

Myanmar  Thailand India Bangladesh Laos Vietnam
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| | | |
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Sources: AFP, AIR TEMPERATURE FROM THE
GLOBAL DETERMINISTIC PREDICTION SYSTEM,
ENVIRONMENT AND CLIMATE CHANGE CANADA

STRAITS TIMES GRAPHICS
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Challenge 2:
Air Pollution

AIR POLLUTION - THE SILENT KILLER

Air pollution is a major environmental risk to health.
By reducing air pollution levels, countries can reduce:

Every year, around

7 MILLION
DEATHS

are due to exposure
from both outdoor
and household air
pollution.

REGIONAL ESTIMATES ACCORDING -
TO WHO REGIONAL GROUPINGS: More than 2 million
in South-East Asia Region

4«f~“~;f--i5 L More than 2 million
: b in Western Pacific Region

1 million

in Africa Region

500 000

deaths in Eastern Mediterranean Region

500 000

deaths in European Region

More than 300 000
in the Region of the Americas

@) World Health
X Organization

16



What do you think?

What proportion of the global population breathes air that exceeds WHO guideline limits?
1. 45%

2. 23%
3. 99%
4. 79%

WHO data show that almost all of the global population (99%)
breathes air that exceeds WHO guideline limits and contains high
levels of pollutants, with low- and middle-income countries
suffering from the highest exposures.

17


https://www.who.int/publications-detail-redirect/9789240034228
https://www.who.int/publications-detail-redirect/9789240034228
https://www.who.int/teams/environment-climate-change-and-health/air-quality-and-health/health-impacts/types-of-pollutants

i What do you think?

How many preventable deaths occur each year due to air pollution?
1. 7 million
2. 875,000
3. 1.2 million
4

9 million

An estimated 7 million preventable deaths each year are linked to
air pollution, with the majority in South East Asia and the Western
Pacific regions.

18
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@ Air pollution - energy

- Share of Electricity Generation From Renewable Energy Sources
( Percentage of electricity generated from renewable sources by HDI group

} HDI Group: @l Low @ Medium @ High Very High
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Household Air Pollution
Mortality from exposure to household air pollution in 2020 in urban and rural areas in selected countries, by HDI

group and WHO region

HDI Group: All v

WHO Region: @ Africa @ Eastern Mediterranean @ Americas @ South-East Asia @ Western Pacific

National 0 GBS IBDe @ 6 @ ée ® @
uban @ @ CEHIIEINIEID 00 ® @® 0600 @ ® @
Rural 00 OCOGUNBESSD» ¢ © & o © & ©
20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
Deaths per 100,000
Please reference the 2023 Report of the Lancet Countdown if using this data « (O iﬁ%{{.‘ﬁ%g&“‘s’*
For a full description of the indicator, see the 2023 report of the Lancet Countdown at lancetcountdown.org s\ #,’cﬁﬁ%cﬁmsc
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g4 Key takeaways

Health impacts of climate change are being felt
globally

Climate change will exacerbate current & underlying
burden of disease

Populations will be exposed differently depending on
regions

Without adaptation & mitigation climate change could
result in a dramatically increased health burden in
many countries and regions, with significant impacts
on health systems and facilities
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Opportunities
and Solutions
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i Who is doing what?

* Progress on strengthening responses to health
impacts of climate change is variable across
the world

* Increasing attention to health in global climate
mechanisms (UNFCCC, COP)

e WHO s taking a role in guiding LDC member
countries to develop health adaptation plans
and health-specific climate assessments

 Many bilateral donors (e.g. US, Australia,
Japan, Korea, Germany) and multilateral
agencies are also taking interest (ADB, World
Bank)

* Funders (e.g. DFAT) — now including climate
change in their health designs
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World Health
An alliance to make Organization

HEALTH
oalll SYSTEMS

3 DECEMBER

Day

{@2 United Nations
Climate Change

€553 COPIBUAE

41 funders, partners endorse
new guiding principles for

Alliance for Transformative Action

finanCing CIimate and health on Climate and Health
solutions to protect health




i What do you think?

What proportion of countries include health priorities in their NDCs?

1. 75%
2. 90%
3. 35%
4. 72%

Over 90% of countries include health priorities in their NDCs



i What do you think?

How much multilateral climate funding is explicitly directed to human health projects?

1. 25%

2. 0.5%
3. 27%
4. 9%

Only 0.5% of multilateral climate funding is allocated to projects
that explicitly address human health
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Awareness and priority increasing

Coverage of Health and Climate Change in News Outlets Around the World
Mumber of news articles covering health and climate change, 2007-2022

Initial screen shows 10 owtlets with the most coverage across the time period

Enter outlet name(s) to show

@ The New York Times (US) @l The Guardian and the Observer (UK) @l The Times and Sunday Times (UK) B La Nacion (Argentina)
@ Straits Times (Singapore) @l Washington Post (US) B Globe & Mail (Canada) @ Hindustan Times (India)
@ The Australian (Australia) @@ The Toronto Star (Canada)

_The New York Times
{Us)

The Guardian and the

1500 ,
| Observer (UK)
@ ' The Times and Sunday
- Times (LK)
i | .
< 1000 La Nacion (Arg
c Straits Times
% (Singapore)
E  Washington Post (US)
00 t Globe & Mail (Canada
{' Hindustan Times (India)
| The Australian
I{ﬂustralia_l
0 .
The Toronto Star
2006 2008 2010 2012 2014 216 2018 2020 2022 5 \
Canadal
Please reference the 2023 Report of the Lancet Countdown if using this data » i Pﬁﬂiﬂﬁ“&'ﬂﬁﬁ‘!

For a full description of the indicator, see the 2023 report of the Lancet Countdown at lancetcountdown.org 5 LIME E
g .
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ATACH countries and areas

. yes




X Opportunity 1: Climate Resilient
= Development
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Source World Health Organization (WHO). (2023). Operational framework for building climate resilient and low carbon health systems. https://iris.who.int/bitstream/handle/10665/373837/9789240081888-
eng.pdf?sequence=1
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Other mechanisms: Health Component of a
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Opportunity 2: Integrated ‘win-win’ solutions

Example interventions
These interventions have
benefits both for health and
for reducing greenhouse gas
emissions (climate change
mitigation)

Replace fossil fuels with

renewables for energy

generation

Improve insulation and
wentilation in homes

Encourage use of
lewver-emission,
electric vehicles

o Promote active travel
and public transport

o Reduce solid fuels used
for cooking

o Less red meat in diets

Increased fruit and
vegetables in diets

Integrate natural or
semi-natural areas
and features into cities

Health co-benefits

Better
mental
health

Fewer Less Less M Lower Lower
deaths from - cardiovascular respiratory $ rates of rates of
extremne heat disease disease o cancer obesity

Reduced climate change

Lower CO, levels
Fewer deaths and injuries

from extreme weather events

- Reducing climate change Inc food security
Fossil fuels also leads to further benefits —
phased out downstream Reduced spread of vector-borne
diseases ta new areas

Reduced heat-related mortality

Fewer methane
emissions

Improved ambient

: More clean
Insulatmn renewable energy

Impmved househaold Reduce humidity
air qualnty and damp
()

Promote public
transport

Lower-emission % ThErmal comﬂ:srt

vehicles

.

Fewer snlncl
km uels

Transition to healthy,
plant-forward diets

Reduce heat in
urban areas

Reduced livestack
production

Urban green
infrastructure

Active travel
- 0 § 1%

Less noise

-

Figure 1: Key pathways and connections between climate mitigation actions and health Source Whitmee et al (2023). https://doi.org/10.1016/ S0140-6736(23)02466-2
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Health benefits that arise
from reduced air pollution

Mitigation measures that:

+ Develop clean energy technologies
« Improve energy efficiency

« Change the energy system structure
« Expand renewable energy use

« Reduce fossil fuel use

Mitigation measures that:

« Reduce emissions intensity

« Improve energy efficiency

« Expand renewable energy use

« Reduce fossil fuel use

« Increase the use of
low-emission materials

Source: MCF (2021).

aooo

Introduction of

global carbon price >

-
ViM
prevented
deaths by 2050

A 27%
US solar
energy increase >

US$298B

in public-health
benefits

65%

renewable energy
in China by 2050 >

US$222B

worth of
health benefits

Electrifying
industrial sectors >

V37M

prevented
premature
deaths by 2060

reduction in

AGRICULTURE

(emissions from animal and plant
food production, and soil)

Transition to
plant-based diet >

GHG emissions

VY 10%

prevented
deaths by 2050

Mitigation measures that:

+ Increase livestock farming efficiency

« Increase sustainable land
managementand use,

eg regenerative agriculture practices b aias aiis

Replace 50% t
+ Reduce fossil fuel use $'¥$ a::d:ieryinoulr:

+ Reduce animal-based food production
+ Reduce food transportation Se——he— V 37,000
7 prevented deaths
+ Improve agricultural technology it
and cancer per year

TRANSPORT

(emissions from cars, buses, trucks,

ships, trains, and planes)
A 18 mins

%O increase in walking
& cycling per day >
% V 14%
reduction in

GHG emissions

Mitigation measures that:
« Decrease the use of motor vehicles
« Where motor vehicles are used,

prioritise public over private transport Rei,:":‘“ Eo%. “N";T”
and increase use of low- or zero-emission R
(eg, electric) models U SD$3°8 M

« Increase active transport (eg, walking, cycling) savingin health costs
and public transport

Mitigation measures that:

BUILDINGS AND CITIES

(emissions associated with building materials,
heating and cooking, and urban planning)

Energy-efficient
measures >
reduce CO,
emissions
V 55 Mt

Reduce fossil fuel-powered energy use 2000-2016 green

and incentivise renewable energy sources bullsing sthcaics 2
Increase energy efficiency AU Sss 8B
Provide equitable, accessible, and affordable in climate and
public transport health benefits

Increase safe walking and cycling infrastructure
Increase use of low-carbon building materials

NATURE-BASED SOLUTIONS

(sustainable solutions that are supported by nature and

address emissions associated with deforestation and
ecosystem degradation)

o 30 mins
green space use
per week >
S ﬁ reduce depression and
Mitigation measures that: high blood pressure
+ Restore and Increase land and soil health
« Improve freshwater and marine ecosystems A 10%
« Increase forestation, conservation, increased neighbourhood
protected areas and urban greening tree canopy >
V 400
prevented premature
deaths per year



To finish:

Practical

* Be strategic to access climate change funding to address current underlying
health burdens — ‘nothing new’/’win-win’ arguments

* Advocacy — bilaterals, multilaterals

e Consider health co-benefits of action in your policy area (e.g. transport,
infrastructure, finance)

Research/policy

* Understand decision-making dynamics and leverage entry points
* Interrogate funding dynamics — stakes are high

* Synergies across international agreements



THE UNIVERSITY OF
MELBOURNE

Thank you

Kathryn.bowen@unimelb.edu.au

W: unimelb.edu.au/climate/collaboration/climate-catch-lab
E: Climate-catchlab@unimelb.edu.au

For more information
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