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The World Health Organisation must declare climate change a public health emergency:

a critical step to mitigate the risk of future coronavirus spillover.

Executive summary:

Anthropogenic activity is leading to the enhanced greenhouse effect and in turn global
climate change. Climate change is an imminent threat to public health. One
consequence of changing climates is species range shift. Many bat species have
experienced range shift, altering bat species diversity within an area and proximity to
humans. With increased bat species richness, bat borne coronavirus diversity also
increases, increasing the probability of spillover events to the human population. By
20" August 2021 ~4.4 million people globally have died from COVID-19 which
originated from bats, demonstrating the urgent need for action from the WHO: the WHO
must declare climate change a public health emergency of international concern to
mitigate the risk of future spillover events. In declaring climate change a public health
emergency, the WHO should take policy action in three key areas: directly reducing
emissions from the healthcare sector through education campaigns, and by lobbying
pharmaceutical companies; indirectly reducing emissions through public health
campaigns that have co-benefits for the environment; and the establishment of a
zoonoses surveillance system to mitigate the probability of a future spillover event

leading to an outbreak.

Foundational Science: Discussion and Analysis

Climate change as a planetary boundary

The planetary boundaries framework features nine interdependent boundaries that
define a safe operating space for human activity: the boundaries are not equivalent to
tipping points, rather they identify the operating space a safe distance from the level of
uncertainty (2). The boundary for climate change is defined as: 350ppm of CO: in the
atmosphere and an increase in top atmosphere radiative forcing of +1.0 Wm relative to
preindustrial levels (3). Climate change is being driven by anthropogenic activity
including combustion of fossil fuels, land use change, agricultural development and
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cement production (4). These activities lead to the release of gases collectively known
as greenhouse gases, including carbon dioxide, methane, water vapour, nitrous oxide,
chlorofluorocarbons and ozone (5). Solar radiation warms the Earth’s surface. As the
Earth’s surface warms it radiates out long wave infrared radiation, which is absorbed by
greenhouse gases in the atmosphere. Over time this causes the average Earth’s
temperature to rise (6). Continued anthropogenic activity has led to the climate change
planetary boundary transgression: in 2019 average atmospheric carbon dioxide
concentration was equal to 409.8 (+/- 0.1) ppm (7), and human induced radiative forcing
has increased by +2.3 Wm since preindustrial times (8). Transgressing this boundary
means there is a high risk of non-linear and irreversible warming driven by positive

feedback cycles within the Earth system (3).

The implications of climate change for human health

Figure 1 illustrates the projected implications of climate change on health (9). One

consequence of climate change is increased probability of another coronavirus spillover,

(this is represented in the increase in vector-borne disease). Bats are the zoonotic
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Figure 1: conceptual presentation of the projected impact of increased global temperature on 8 components of health
for current and high adaptation pathways. The width of each segment is proportional to the present global burden to
ill health (9 p.735).
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origin of approximately 100 coronaviruses (10), of which several have the potential to
infect humans. Changing climatic conditions, alongside land use change, are altering
ecological habitats and therefore bat geographical distribution. In turn this impacts bat
species richness: bat species richness is positively correlated to the number of
coronaviruses present (11). For example, increasing temperatures and changing
weather patterns have led to an increase in bat species richness in the Chinese Yunnan
province and neighbouring regions in Laos and Myanmar, as demonstrated in figure 2.
This region corresponds with the likely origin of SARS-CoV-1 and SARS-CoV-2. Higher
coronavirus diversity within a region increases the probability of a coronavirus with

harmful properties for human life spilling over to humans (12). Furthermore, range shift

Climate change-driven increase in local bat
species richness since the early 20th century

Figure 2: Estimated increase in local bat species numbers due to shifts in their geographical ranges due to climate
change between 1901-1930 and 1990-2019 period. The zoomed in area represents the likely spatial origin of the
bat-borne ancestors of SARS-CoV-1 and SARS-CoV-2 (12 p.3).

can facilitate novel host and pathogen interactions which may potentially increase the
risk of a spillover event through new transmission pathways (12). Figure 3 illustrates
how spillover events from bats are becoming more frequent: outbreaks are
unpredictable but their increased frequency demonstrates the need for action (13).
Globally, health services are accountable for 4.4% of total greenhouse gas emissions
(14): action from within the health sector is key to reducing emissions.
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Figure 3: Years between first spillover and outbreak of zoonotic disease originating from bats since 1931. Rabies

assigned to 1931 as this was the year rabies virus was identified in bats, adapted from (13 p.4).

Assessment of Existing Governance:

Climate policy:

The Kyoto Protocol (15) was adopted at COP3 and was the first greenhouse gas
emissions treaty (16). The Kyoto protocol targeted industrialised nations to reduce their
greenhouse gas emissions, following the principle of “common but differentiated
responsibility and respective capabilities” (17 p.1). The Kyoto Protocol introduced
market-based measures in the form of emission trading permits with the aim of reducing
global emissions and stimulating investment by economically developed nations into
green technology in less economically developed nations. Another benefit of the Kyoto
Protocol was the establishment of rigorous monitoring of greenhouse gas emissions
and emission trades which continue to be maintained (17). However, some critics
suggest that only requiring developed nations to decrease their greenhouse gas
emissions reduced the effectiveness of the policy. Within climate change mitigation lies

the prisoner’s dilemma as countries do not want to invest economically in climate action
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as engaging in climate action has economic costs which countries do not want to be
burdened with unless other countries take similar measures, consequently, by not
including all countries this reduced incentive to act on the aims of the Kyoto Protocol
(18). Also, certain countries experienced significant industrialisation following the Kyoto
protocol but were not subject to Kyoto emission targets and therefore reducing the
policy’s effectiveness. Overall, the success of the Kyoto Protocol was limited (19), and
in 2015 the Paris Agreement became the leading global climate policy.

In 2015 the Paris Agreement (20) was adopted: the first universal legally binding climate
change legislation, representing a decisive break from the unsuccessful Kyoto protocol
(18). The Paris Agreement has been described as “the most important global public
health agreement of the century” (21 p.1): the agreement itself recognises the co-
benefits of mitigating global climate change for public health (22). The aims of the Paris
Agreement, set out in article 2, are to limit average temperature rise to well below 2°C
above preindustrial levels (20). The Paris Agreement is structured differently to the
Kyoto Protocol. The Paris Agreement features a pledge and review system where
states offer Nationally Determined Contributions (NDCs) which are reviewed on 5-year
cycle. Despite the Paris Agreement being legally binding, there remains significant
capacity for government discretion. Consequently, despite ambition in countries’ NDCs
to meet the goals of the Paris Agreement, recent research has revealed that these
NDCs remain insufficient to meet climate targets (23), and are therefore insufficient to

address the risk of future zoonotic spillover events.

Policy from the World Health Organisation

The WHO has identified that due to current warming trends, by 2030, an estimated
250,000 premature deaths will occur per annum due to climate change (24). This figure
is an underestimate as it only considers the additional deaths from: malaria; heat
exposure in elderly people; diarrhoea; and childhood undernutrition. The increased risk,
and respective potential deaths, of novel zoonotic spillover events is not accounted for
(25). The current WHO stance on climate change is inadequate given the threat of
climate change to public health. Climate change should be declared a public health
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emergency. However, the current WHO definition of a “public health emergency of
international concern” is limited to “international spread of disease” (26): climate change
does not constitute an event appropriate for consideration as a public health
emergency, and rather is described as a risk factor (27), this therefore represents an

area for strategic policy change.

Governance Recommendations:

Building on the above analysis of current climate policy, it is evident that further policy is
necessary to mitigate climate change and therefore the risk of further zoonotic spillover
events. The WHO needs to undertake a strategic policy change to mitigate climate
change and the associated risks to public health. The WHO must declare climate
change a public health emergency of international concern (25), and take policy action
in three key areas: firstly, directly assisting in emission reduction of the healthcare
sector; secondly, indirectly reduce emissions through public health campaigns that have
co-benefits for the climate; thirdly, increase monitoring and encourage the use of

taxation to reduce spillover risk.

The WHO needs to change their definition of public health emergency of international
concern so that climate change constitutes an appropriate event, rather than a risk
factor (25). Declaration of a public health emergency is critical as:

+ It frames the climate emergency through a multidisciplinary lens, facilitating a
coordinated global response with interdisciplinary action between health and climate
policy makers (28).

« It will help mobilise funding towards initiatives focused on planetary health (28).

* The medical community as a trusted community can provide strong leadership
through the climate crisis (29).

« Action on climate change will reduce burden on existing healthcare systems,
facilitating wider healthcare access (30).

» Action from an supranational body such as the WHO will facilitate a synchronised

global response (30).
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1. The WHO should support a direct decrease in the emissions from healthcare.
In many countries the health care sector constitutes the greatest proportion of
greenhouse gas emission compared to any other service sector: reducing
emissions from healthcare is crucial for mitigation efforts. Globally carbon
intensity of the domestic energy system, the energy intensity of the domestic
economy, and healthcare expenditure lead to variance in the emissions from
healthcare (31). However, in all countries, the supply chain, specifically for
chemicals and pharmaceuticals, represents a significant source or greenhouse
gas emissions. For example, in the UK, 19.8% of the NHS’s emissions are from
chemicals and pharmaceuticals. Two particularly high emitting pharmaceutical
categories are metered dose inhalers (MDIs), and anaesthetic gases: when used
release un-metabolised greenhouse gases (32). Areas for action from the WHO
regarding reducing emissions from metered dose inhalers and anaesthetic
gases:

e Increase awareness amongst healthcare professionals that it is the
delivery propellant rather than the medication itself in MDls that is harmful,
and therefore, where clinically appropriate, encourage alternate
prescription of dry powder inhalers (33).

e The WHO should pressure pharmaceutical companies that have not
already committed to reducing the emissions from MDIs, to reformulate
their inhalers to be used with less environmentally harmful propellants
(33).

e The WHO should lead research regarding measures to reduce the
greenhouse gas emissions from healthcare, and work with health leaders
to integrate this into policy (25).

2. The WHO needs to further integrate climate and health data to maximise existing
understanding of the social determinants of health to develop public health
campaigns and recommendations to benefit health and the environment.

Critically, public health campaigns should focus on interventions that target less
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conscious processes of individual decision making to be more effective, and

prevent generation of intervention based inequalities (34). Two key areas that

can be targeted for planetary health are diet and physical activity:

The WHO should establish a scoring metric that evaluates food on health
and climate impacts. Food items that score poorly on this metric can be
taxed to stimulate a decrease in consumption with respective benefits for
health and the environment (35). Tax revenue can then be reinvested in
further public health campaigns. Notably, given high levels of meat
consumption in countries of high levels of economic development, and
existing concerns about the environmental impacts of animal agriculture
as well as high dietary composition of animal products, animal products
should be reviewed first in the establishment of this metric, and countries
of higher levels of economic development should have these measures
implemented first (36).

Tax revenue raised from a tax on food products that cause health and
environmental harm can be reinvested in other public health campaigns.
For instance, increased investment in secure cycle infrastructure and
provision of affordable public transport, will remove barriers to sustainable
transport and alter people’s modal split. Increased physical activity due to
a reduced use of cars will have environmental and health benefits (34).

3. Existing climate policy is insufficient to address the risk of zoonoses, and even if

new climate policy is implemented this will not immediately reduce the risk of

zoonotic spillover. Consequently, it is necessary for the WHO to establish an

effective zoonoses surveillance system.

Currently the WHO's global influenza surveillance and response
programme monitors the evolution of influenza viruses; this data informs
development of the influenza vaccine. A similar surveillance and
response network needs to be established for zoonotic viruses, most
critically coronaviruses (35). Monitoring primarily should be focused on
systematic sampling of animals, people and livestock in pre-identified
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hotspot areas. Establishment of a surveillance network will reduce the
likelihood of a spillover event resulting in an epidemic or pandemic. The
economic, social and environmental impacts of COVID-19 demonstrate
the value of further investment in prevention (37).

The WHO should directly assist with surveillance programmes in countries
of lower levels of economic development that have a high risk of zoonotic
infection. In these regions, surveillance programmes can be funded from
tax revenue where taxes are placed on activities that increase the risk of

zoonotic spillover events, in particular, the trade of wildlife (38).

10



2007125

List of Cited References

1. Murakami S, Kitamura T, Suzuki J, Sato R, Aoi T, Fujii M, et al. Detection and
Characterization of Bat Sarbecovirus Phylogenetically Related to SARS-CoV-2, Japan.
Emerg Infect Dis. 2020;26(12):3025-9.

2. Steffen W, Richardson K, Rockstrom J, Cornell SE, Fetzer |, Bennett EM, et al.
Sustainability. Planetary boundaries: guiding human development on a changing planet.
Science. 2015;347(6223):1259855.

3. Rockstrom J, Steffen W, Noone K, Persson A, Chapin FS, Lambin E, et al.
Planetary Boundaries: Exploring the Safe Operating Space for Humanity. Ecology and
Society. 2009;14(2):32.

4. NASA. The Causes of Climate Change: NASA; 2021 [20/04/21]. Available from:

https://climate.nasa.gov/causes/.

5. Environment. AGDoAWat. Enhanced greenhouse effect Canberra: Australian
Government Department of Agriculture, Water and the Environment; 2021 [Available

from: https://www.environment.gov.au/climate-change/climate-science-data/climate-

science/greenhouse-effect.

6. British Geological Survey. The greenhouse effect London: British Geological

Survey,; 2021 [Available from: hitps://www.bgs.ac.uk/discovering-geology/climate-

change/how-does-the-greenhouse-effect-work/.
7. NOAA. Trends in Atmospheric Carbon Dioxide Washington DC: NOAA; 2021

[Available from: https://www.esrl.noaa.gov/gmd/ccgg/trends/.

8. Mann M. Radiative Forcing: Encyclopedia Britannica; 2016 [Available from:
https://www.britannica.com/science/radiative-forcing.

9. Smith K, Woodward A, Campbell-Lendrum D, Chadee D, Honda Y, Liu Q, et al.
Human Health: Impacts, Adaption, and Co-benefits. IPCC. 2014:709-54.

10.  Anthony S, Johnson C, Greig D, Kramer S, Che X, Wells H, et al. Global patterns
in coronavirus diversity. Virus Evolution. 2017;3(1):vex012.

11.  Gibb R, Franklinos LHV, Redding DW, Jones KE. Ecosystem perspectives are
needed to manage zoonotic risks in a changing climate. BMJ. 2020;371(1):m3389.

11



2007125

12.  Beyer RM, Manica A, Mora C. Shifts in global bat diversity suggest a possible
role of climate change in the emergence of SARS-CoV-1 and SARS-CoV-2. Sci Total
Environ. 2021;767:145413.

13. Lorentzen HF. COVID-19 is possibly a consequence of the anthropogenic
biodiversity crisis and climate changes. Danish Medical Journal. 2020;67(5):A205025.
14.  United Nations Environment Programme. Emissions Gap Report. Nairobi; 2020.
15. UNFCCC. Kyoto Protocol to the United Nations Framework Convention on
Climate Change. Japan; 1998.

16. UNFCCC. Timeline: 25 years of effort and achievement New York: UNFCCC;
2021 [Available from: https://unfccc.int/timeline/.

17. UNFCCC. What is the Kyoto Protocol? New York: UNFCCC; 2021 [Available

from: https://unfccc.int/kyoto protocol.

18. Keohane R, Oppenheimer M. Paris: Beyond the Climate Dead End through
Pledge and Review? Cogitatio. 2016;4(3):142-51.

19. Le Page M. Was Kyoto climate deal a success? Figures reveal mixed results.
New Scientist. 2016;1(3078):1-3.

20. UNFCCC. Pairs Agreement. Paris: United Nations; 2015. p. 1-27.

21.  Karliner J. The most important global public health agreement of the century.
BMJ. 2015;351:h6878.

22. Vidal J. Health effects of climate change highlighted in Paris Agreement. BMJ.
2015;351:h6885.

23. UNFCCC. Nationally determined contributions under the Paris Agreement.
COP26; 2021; Glasgow: United Nations; 2021. p. 1-24.

24.  Kirk Smith, Alastair Woodward, Diarmid Campbell-Lendrum, Dave Chadee,
Yasushi Honda, Qiyong Liu, et al. Human Health: Impacts, Adaption, and Co-Benéefits.
Cambridge; 2014.

25. Harmer A, Eder B, Gepp S, Leetz A, van de Pas R. WHO should declare climate
change a public health emergency. BMJ. 2020;368:m797.

26. World Health Organisation. International Health Regulations. Geneva: World
Health Organisation; 2005.

12



2007125

27. Green L, Wood S, Bellis MA. Rising to the triple challenge of covid-19, Brexit,
and climate change. BMJ. 2020;370:m2798.

28. Hess J, Boodram LG, Paz S, Stewart Ibarra AM, Wasserheit JN, Lowe R.
Strengthening the global response to climate change and infectious disease threats.
BMJ. 2020;371:m3081.

29.  Ipsos MORI. Veracity Index 2020. London: Ipsos MORI,; 2020.

30. Salas RN. Lessons from the covid-19 pandemic provide a blueprint for the
climate emergency. BMJ. 2020;370(1):m3067.

31.  Pichler P-P, Jaccard IS, Weisz U, Weisz H. International comparison of health
care carbon footprints. Environmental Research Letters. 2019;14(6):064004.

32. Tennison |, Roschnik S, Ashby B, Boyd R, Hamilton |, Oreszczyn T, et al. Health
care's response to climate change: a carbon footprint assessment of the NHS in
England. The Lancet Planetary Health. 2021;5(2):e84-e92.

33. NHS. Delivering a ‘Net Zero’ National Health Service. London: NHS; 2020.

34. Marteau TM, Rutter H, Marmot M. Changing behaviour: an essential component
of tackling health inequalities. Bmj. 2021;372:n332.

35.  World Health Organisation. Prescriptions for a healthy and green recovery from
COVID-19: World Health Organisation; 2020 [Available from: https://www.who.int/news-

room/feature-stories/detail/who-manifesto-for-a-healthy-recovery-from-covid-19.

36. Wise J. Tax food according to its carbon footprint, health alliance urges. BMJ.
2020;371:m4297.

37.  Carroll D, Morzaria S, Briand S, Johnson CK, Morens D, Sumption K, et al.
Preventing the next pandemic: the power of a global viral surveillance network. BMJ.
2021;372:n485.

38.  National Research Council. Sustaining Global Surveillance and Response to
Emerging Zoonotic Diseases. In: Keusch. GT, Pappaioanou. M, Gonzalez. MC, editors.
Committee on Achieving Sustainable Global Capacity for Surveillance and Response to
Emerging Diseases of Zoonotic Origin. 1. US: National Academic Press; 2009. p. 205-
35.

13



