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Executive summary
Record-breaking temperatures were recorded across the
globe in 2023. Without climate action, adverse climate-
related health impacts are expected to worsen worldwide,
affecting billions of people. Temperatures in Europe are
warming at twice the rate of the global average,
threatening the health of populations across the
continent and leading to unnecessary loss of life. The
Lancet Countdown in Europe was established in 2021, to
assess the health profile of climate change aiming to
stimulate European social and political will to implement
rapid health-responsive climate mitigation and
adaptation actions. In 2022, the collaboration published
its indicator report, tracking progress on health and
climate change via 33 indicators and across five domains.
This new report tracks 42 indicators highlighting the
negative impacts of climate change on human health, the
delayed climate action of European countries, and the
missed opportunities to protect or improve health with
health-responsive climate action. The methods behind
indicators presented in the 2022 report have been
improved, and nine new indicators have been added,
covering leishmaniasis, ticks, food security, health-care
emissions, production and consumption-based emissions,
clean energy investment, and scientific, political, and
media engagement with climate and health. Considering
that negative climate-related health impacts and the
responsibility for climate change are not equal at the
regional and global levels, this report also endeavours to
reflect on aspects of inequality and justice by highlighting
at-risk groups within Europe and Europe’s responsibility
for the climate crisis.

Climate change is not a far-in-the-future scenario

Our report highlights the multidimensional impacts of
climate change on health and health determinants in
Europe that are already happening. While ensuring
global temperature increases do not exceed 1-5°C will
avert some of the worst climate health impacts, the world
is already edging closer to this temperature increase and
is failing to adequately cut emissions.

Heat-related deaths are estimated to have risen across
most of Europe, with an average increase of 17-2 deaths
per 100000 inhabitants between the periods of
2003-12 and 2013-22 (indicator 1.1.4). Risky hours for
physical activity (due to heat stress risk) have been
spreading beyond the hottest parts of the day
over the period 1990-2022 for both medium (eg, cycling
or football) and strenuous (eg, rugby, or mountain-
biking) activities (indicator 1.1.3), which might result in
people reducing their overall physical activity and thereby
increasing their risk of non-communicable diseases.
Heat exposure can further undermine people’s health by
impacting the social and economic determinants of
health. For example, labour supply was substantially
lower during 2016-20 compared with a 1965-94 baseline
(indicator 4.1.2). Climate suitability for various climate-
sensitive pathogens and disease vectors has increased in
Europe (eg, Vibrio, West Nile virus, dengue, chikungunya,
Zika, malaria, leishmaniasis, and ticks; indicator 1.3).
During 2011-20, substantially more regions were
predicted to be suitable for leishmaniasis (68%)
compared with 2001-10 (55%), with a northward
expansion in suitable areas beyond the historical endemic
zone (indicator 1.3.5). The relative increase in outbreak
risk was 256% for West Nile virus from 1951-60 (outbreak
risk 0-05) to 2013-22 (0-01; indicator 1.3.2), and 40-9%
for dengue from 1951-60 (estimated reproduction
number [Rq] 0-09) to 2013-22 (R, 0-14; indicator 1.3.3).
Furthermore, the number of months suitable for Ixodes
ricinus ticks (the vector for Lyme disease and tick-borne
encephalitis) increased by 0-68 months in western Asia
and 0-58 in eastern Europe. Climate change is also
driving changes in the intensity and frequency of extreme
climatic events. Positive trends in wildfire danger
were observed across Europe during 1980-2022
(indicator 1.2.1), although no trends were detected for
wildfire-particulate matter (fine particulate matter
with a diameter <2-5 pm [PM, ]) emission exposure
between 2003 and 2022 (indicator 1.2.1), which might
reflect effective wildfire preparedness and management.
Western, southern, and eastern Europe experienced
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substantial increases in extreme drought conditions
from 2000-09 to 2010-19 (indicator 1.2.2). Moreover, in
2021, climate change resulted in almost 12 million
additional people affected by moderate or severe food
insecurity in Europe (indicator 1.5.1).

Deepening health inequities in a warming world
These interconnected health impacts tend to be unevenly
distributed among populations due to differences in

exposure, sensitivity, and adaptive capacity—often
reflecting intersecting patterns of socioeconomic
development, marginalisation, and historical and

ongoing patterns of inequity. Populations most affected
tend to be those least responsible and less likely to be
recognised or prioritised. Southern Europe tends to be
more affected by heat-related illnesses, wildfires, food
insecurity, drought, and leishmaniasis, whereas northern
Europe is equally or more impacted by Vibrio and ticks
(section 1). Within countries, ethnic minoritised and
Indigenous people, low-income communities, migrants
and displaced people, sexual and gender minoritised
people, and women experiencing pregnancy and
childbirth tend to be more severely affected by climate-
related health impacts.

This report shows that heat-related mortality was twice
as high in women compared with men (indicator 1.1.4),
low-income households had a substantially higher
probability of people experiencing food insecurity
(indicator 1.5.1), deaths attributable to an imbalanced diet
were higher among women (indicator 3.4.2), and
exposure to wildfire-PM,; was higher in highly deprived
areas. Poorly designed adaptation strategies, such as
nature-based solutions (indicator 2.2.2) or mechanisms
to improve thermal comfort (indicator 2.2.3) that do not
adequately consider equity, can perpetuate environmental
and health inequities. As not all indicators can
incorporate analyses on different population groups, our
report offers only a glimpse of the much larger picture
and emphasises the importance of more robust research
to delve deeper into the unequal impacts of climate
change on health to inform health protection measures
for all populations.

Despite climate change exacerbating existing
inequalities, indicators on governance and politics show
little engagement with aspects of equality, equity, or
justice in climate and health research, policy, and
media (section 5). Furthermore, environmental equity,
including addressing disproportionate socio-spatial
distributions of climate change exposure and health
risks, is not an explicit goal within existing EU policies.

Taking responsibility and accelerating action

Many European countries remain major historical and
current contributors to greenhouse gas emissions. While
European countries have benefited from the economic
growth that these emissions enabled, other countries—
that have emitted the least—are most affected by current

and future climate change. Climate change is a social
and environmental justice problem. In 2021, emissions
from fossil fuel combustion were 5-4 tonnes of
CO, per person in Europe—six times that of Africa and
almost three times that of Central and South America
(indicator 3.1.1). The pace at which European countries
are moving towards net-zero emissions remains woefully
inadequate, with Europe’s current trajectory consistent
with achieving carbon neutrality only by 2100
(indicator 3.1.1). Importantly, with Europe’s consumption
of goods and services produced in other parts of the
world, European countries continue to drive environ-
mental pressures (eg, greenhouse gas emissions and
local air pollution) and their related adverse climate and
health impacts elsewhere in the world (indicator 3.2.1).
Despite several European countries taking action to
reduce health-care emissions, the health-care sector was
estimated to have contributed 330 megatonnes of
CO,-equivalent emissions in 2020 (indicator 3.5).
Furthermore, coal use increased to 13% of Europe’s total
energy supply in 2021 (indicator 3.1.2), and 29 of
53 countries are still providing net subsidies for fossil
fuels (indicator 4.2.1).

The absence of bold action risks further exacerbating
the impacts of climate change that are already happening
and misses opportunities to bring considerable near-
term health co-benefits, such as reduced premature
mortality due to a reduction in ambient fine particles
(indicator 3.2.1); increased physical activity from more
active transport; and reduced morbidity and mortality by
shifting towards less-polluting, less-processed, resource-
efficient, and healthy plant-based diets (indicator 3.4).

Limiting warming to less than 1-5°C to avert further
detrimental health impacts requires governments across
Europe to strengthen their response. Therefore, political
and governance structures across Europe should engage
with the health dimensions of climate change. However,
while scientific (indicator 5.1) and corporate sector
(indicator 5.4) engagement continued to grow in 2022,
there were low levels of media (indicator 5.5), political
(indicator 5.3), and individual engagement (indicator 5.2)
with the climate-health nexus. Given that health framing
could strengthen public and political support for climate
action and the need for societies in Europe to adapt to the
health impacts of climate change, fostering climate-
health awareness across political actors and institutions
is essential to further stimulate action.

A fair and healthy environmental transition

To meet the recommendations of the latest
Intergovernmental Panel on Climate Change report of
net-zero by 2040, emissions from Europe’s energy
systems should fall by three times the current rate. This
decrease will need to happen even faster if fair-share
emissions, which take Europe’s historical emissions and
population into account, are used to allocate reductions
globally. When justice is considered, climate action does
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Panel: Indicators of the 2024 Europe Report of the Lancet Countdown

Climate change impacts, exposures, and vulnerabilities
1.1: Heat and health
1.1.1: Vulnerability to heat exposure
1.1.2: Exposure of at-risk populations to heatwaves
1.1.3: Physical activity-related heat stress risk
1.1.4: Heat-related mortality
1.2: Extreme events and health
1.2.1: Wildfire smoke
1.2.2: Drought
1.3: Climate-sensitive infectious diseases
1.3.1: Climatic suitability for Vibrio
1.3.2: Climatic suitability for West Nile virus
1.3.3: Climatic suitability for dengue, chikungunya, and Zika
1.3.4: Climatic suitability for malaria
1.3.5: Climatic suitability for leishmaniasis*
1.3.6: Climatic suitability for ticks*
1.4: Allergens
1.4.1: Allergenic trees
1.5: Food and water
1.5.1: Food security and undernutrition*

Adaptation, planning, and resilience for health
2.1: Adaptation, planning, and assessment
2.1.1: National vulnerability and adaptation assessments
2.1.2: National adaptation plans for health
2.1.3: City-level climate change risks assessments
2.2: Adaptation delivery and implementation
2.2.1: Climate information for health
2.2.2: Green space
2.2.3: Air conditioning benefits and harms

Mitigation actions and health co-benefits
3.1: Energy system and health

3.1.1: Carbon intensity of the energy system

3.1.2: Coal phase-out

3.1.3: Renewable and zero-carbon emission electricity
3.2: Air pollution and health co-benefits

3.2.1: Premature mortality attributable to ambient fine

particles

not only guarantee a fair and healthy environmental
transition, but also reduces inequities in key health
impact pathways, including air pollution, physical activity
from active transport, and healthy diets between and
within countries. Recognising the impacts of climate
change within and beyond Europe and Europe’s role in
creating the climate crisis, Europe should commit to a
fair and healthy environmental transition, which
includes taking global responsibility and supporting the
most affected communities.

Introduction

After a century of fossil fuels being burnt worldwide,
Europe is facing unprecedented warming and escalating
extreme climatic events, highlighted by record-breaking

3.2.2: Production-based and consumption-based
attribution of CO, and PM, ; emissions*
3.3: Sustainable and healthy transport
3.4: Food, agriculture, and health
3.4.1: Lifecycle emissions from food demand, production,
and trade
3.4.2: Sustainable diets
3.5: Health-care sector emissions and harms*

Economics and finance
4.1: Health-linked economic impacts and mitigation of
climate change
4.1.1: Economic losses due to weather-related
extreme events
4.1.2: Change in labour supply
4.1.3: Impact of heat on economic activity
4.1.4: Monetised value of unhealthy diets
4.2: Economics of the transition to zero-carbon economies
4.2.1: Net value of fossil fuel subsidies and carbon prices
4.2.2: Clean energy investment*

Public and political engagement
5.1: Scientific engagement with health and climate change
5.1.1: Coverage of health and climate change in scientific
articles
5.1.2: Coverage of the health impacts of anthropogenic
climate change*
5.2: Individual engagement with health and climate change on
social media
5.3: Political engagement with health and climate change
5.3.1: Engagement with health and climate change in the
European Parliament
5.3.2: Political engagement with health and climate change
on social media*
5.4: Corporate sector engagement with health and climate
change
5.5: Media engagement with health and climate change*

*These indicators are new to the 2024 Europe Report of the Lancet Countdown.

heat, droughts, and floods in 2022 and 2023. Without
swift and drastic action, climate change will continue to
accelerate further, accompanied by detrimental impacts
on human health and wellbeing worldwide.! These
impacts are not felt equally across the world, nor across
European populations.’

Politically, some progress has been made in Europe
with the adoption of the European Climate Law,’
EU Adaptation Strategy, and Budapest declaration as
the outcome of the Seventh Ministerial Conference
on Environment and Health.* Furthermore, the
28th UN Framework Convention on Climate Change
(COP28) considered health for the first time in official
programming, and 149 countries (including within the EU)
endorsed a declaration on climate change and health.®
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However, the new Euro 7 Emissions Standards and the
Industrial Emissions Directive are still inadequate to
target emissions and pollution, and Europe remains one
of the major historical and current contributors of
greenhouse gas emissions,® while outsourcing many
negative  environmental  pressures related to
EU consumption elsewhere.” Furthermore, on the basis
of the latest Intergovernmental Panel on Climate Change
(IPCC) synthesis report, Europe should increase
ambition to reach climate neutrality as close as possible
to 2040 (instead of the current 2050 targets) to keep
global warming within safe limits, which would deliver
simultaneous improvements in air quality. Reaching
climate neutrality earlier would deliver health co-benefits
in addition to averting further climate change.?®
Importantly, when appropriately considering equity and
justice, global temperature increase should be kept to
less than 1°C relative to pre-industrial times instead
of 1.5-2°C limits.” Yet, the combined pledges in
nationally determined contributions are putting the
world on track for around 2-5°C of warming."

This report is the second report tracking progress on
health and climate change in Europe. The collaboration
tracks 42 indicators across five domains (panel) drawing
on the transdisciplinary expertise of 69 contributors
spanning 43 academic and UN institutions. Nine new
indicators have been added since the 2022 report
(appendix 4 pp 8-10)."” Most of the pre-existing
indicators" have been improved by enhancing the
geographical coverage (eg, from EU-27 to EEA-38) or
resolution (eg, from the country level to Nomenclature of
territorial units for statistics [NUTS]2 or the gridded
level), expanding temporal coverage, or strengthening
methodology. Where possible, indicators included the
53 countries of the WHO European region plus
Liechtenstein and Kosovo (defined under the UN Security
Council Resolution 1244) with a detailed description of
the geographical definition of Europe and European
subregions can be found in appendix 4 (pp 4-7).

Wherever possible and appropriate, indicators consider
aspects of inequality and justice by analysing or
disaggregating results by, for example, sex, age, or socio-
economic indices (eg, deprivation index), or focusing
on specific at-risk groups (eg, older people and outdoor
workers).

Section 1: climate change impacts, exposures,
and vulnerabilities

The health impacts of climate change are increasingly
manifested in populations in Europe; both from the
direct consequences of changes in temperature,
precipitation, and extreme events, and from indirect
consequences of the alterations in environmental and
social systems upon which health depends. Most of the
impacts tracked in this report disproportionally affect the
most marginalised and disadvantaged populations in
every country.

This section includes 14 indicators tracking the
impacts, exposures, and vulnerabilities from rising
temperatures, extreme weather and climatic events,
climate-sensitive infectious diseases, allergens, and food
insecurity. Following the IPCC definition, vulnerability is
a combination of exposure to the hazard, susceptibility
(sensitivity), and adaptive capacity.” Three new indicators
have been added, including food security and climatic
suitability for tick-borne disease and leishmaniasis.

1.1: health and heat

Indicator 1.1.1: vulnerability to heat exposure

Increased exposure to high temperatures in Europe leads
to a range of negative health impacts, with older people,
those with pre-existing chronic conditions, urban
populations, people working outdoors (often dispro-
portionately migrants), those socially deprived, (pregnant)
women, and newborn babies being more at risk.” This
indicator derives a heat vulnerability index by combining
demographic and medical data: the percentage of the
population older than 65 years, the percentage of the
population living in urban areas, and the prevalence of
diseases associated with increased heat vulnerability
(appendix 4 pp 17-19).

Heat vulnerability increased by 9% from 1990-2022 in
Europe (from 37-9% to 41-2%). The highest absolute
vulnerability was observed in western Europe. However,
the highest relative increase in vulnerability (1990-2022)
was observed in western Asia (11-6%) and southern
Europe (11%), and the lowest in northern and western
Europe (both around 5%).

Indicator 1.1.2: exposure of at-risk populations to heatwaves
During the summer of 2023, Europe faced record
breaking temperatures, with extreme heatwaves
impacting the southern half of the continent with some
areas seeing temperatures above 45°C.” This indicator
shows that there was a 97% relative increase in the total
number of person-days of heatwave exposure in the last
decade (2012-21) compared with the previous
decade (2000-09), increasing from 650 million to a total
of 1-28 billion person-days (appendix 4 pp 20-23). This
rise in person-days encompasses both an increase in at-
risk populations (older people and children), and an
increase in heatwave frequency, where the number of
heatwave days increased by 41%. Results vary across
European subregions and countries (figure 1A-B), with
an increase of more than 10 days in central and southern
Spain and large increases in Greece and eastern
European countries.

Indicator 1.1.3: physical activity related heat stress risk

Regular physical activity is a key component of a healthy
sustainable lifestyle,” but exercising in hot weather
poses a risk of heat-related illnesses, such as heat
exhaustion or exertional heat stroke.” Faced with heat,
physical activity might be suppressed, or delayed until
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Figure 1: Heat and health in Europe

(A) Mean annual risky hours per person for physical-activity-related heat stress (activities of medium intensity) per European subregion by time of the day for three time periods (1990-2000, 2001-11,
and 2012-22). The outer grey circle shows the time of the day on a 24-hour clock, with inner grey circles showing the number of risky hours. (B) Change in heat-related mortality rate expressed as the
number of deaths per 100 000 inhabitants between 2003-12 and 2013-22 for men and (C) for women. (D) Changes in the likelihood of extreme heat-related mortality episodes due to anthropogenic

warming, expressed as a ratio between the probability in the recent factual 2003-22 period and the counterfactual pre-industrial climate.

cooler times of the day (in people with time flexibility).®
This indicator assesses the evolving diurnal patterns
during which there is heat stress risk when undergoing
physical activity, unless risk-reducing actions are taken
(figure 1A).” Risky hours have been expanding into
hours beyond the hottest part of the day over time for
both medium and strenuous activities (appendix 4
pp 24-31). Comparing 2012-22 to 1990-2000, the mean
annual risky hours per person for moderate intensity
activities (eg, cycling, football, and tennis) falling outside
the hottest 4 hours of the day increased in
eastern (by 107%), northern (382%), southern (94%), and
western Europe (101%).

Indicator 1.1.4: heat-related mortality
In 2022, warming since the latter half of the 19th century
was almost 1°C higher in Europe than the corresponding

global increase,” with the 2022 summer estimated to
have resulted in over 60000 heat-related premature
deaths.®* With ongoing global warming, climate
projections for Europe suggest a progressive reduction in
cold-related deaths, and a simultaneous increase in heat-
related deaths, with a 2021 study indicating that heat-
related deaths have started to exceed reductions in
cold-related deaths around 2010.*

The first part of this indicator uses weekly European
Centre for Medium Range Weather Forecasts
(ERAS5-Land) temperatures® and Eurostat mortality data*
to compute the change in the heat-related mortality rate
between 2003-12 and 2013-22. Heat-related deaths are
estimated to have increased in 771 (94%) of the
823 regions monitored (appendix 4 pp 32-35). The
overall mean increase was estimated to be 17-2 deaths
per 100000 inhabitants (95% CI 10-3-24-9) rising from
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50-8 (29-6-72-6) in 2003-12 to 68-0 (39-9-97.5)
in 2013-22. The effects are not equally distributed:
increase in heat-related mortality was almost twice as high
in women at 21.5 (12-1-29-8), rising from 67-0
(36-6-93-7) to 88-4 (48-7-123-4) compared with men at
13-8 (9-9-17-7) that increased from 42-1 (28-0-55-9)
to 55-9 (37-9-73-6) deaths per 100000 inhabitants
(figure 1B-C). Country-level increases ranged from
39-9 (28-0-52-8) deaths per 100000 inhabitants in Spain
t01-0 (—6-9to 5-9) in Iceland.

The second part of the indicator uses the annual
maxima of weekly heat-related mortality, and then applies
an extreme event attribution framework® to calculate the
changes in the likelihood of extreme heat-related mortality
episodes occurring due to anthropogenic warming
(appendix 4 pp 36-39). The model output is expressed as
a ratio between the probability of occurrence of extreme
heat-related deaths in a model driven by temperature over
a recent period (2003-22 or 1981-2000) and a
pre-industrial period (1850-1900). Using 2003-22 as the
recent period, the indicator shows regional probability
ratios greater than one in every country (ie, anthropogenic
warming has contributed to the increase in the likelihood
of extreme heat-related mortality episodes; figure 1D),
with a median value equal to 4-1 (95% CI 0-99-773-24);
4-50 (0-99-368296) in women and 3-62 (0-99-618-6) in
men. When using 1981-2000 as the recent period,
probability ratios were slightly lower, with a median value
of 2-10 (0-99-12-91; appendix 4 pp 36-39). In 95% of
the 232 administrative units assessed, the probability
ratio for 2003-22 exceeded one, illustrating statistical
significance at a 90% confidence level (or in 60% of
administrative units at 95% confidence). The indicator
also highlights geographical differences: in 2003-22,
there was a probability ratio of 5-36 (1-15-infinity) in
southern Europe, 4-03 (1-00-1177-12) in western Europe,
3-34 (1.00-167-03) in eastern Europe, and 3-09
(0-92-151-70) in northern Europe.

1.2: extreme events and health
Indicator 1.2.1: wildfire smoke
Exposure to wildfire smoke is associated with an
increased risk of mortality and morbidity.**” While
European fire control and management have improved
since pre-industrial times, fire hazards from anthro-
pogenic climate change and epidemiological and
demographic trends threaten to increase the health
burden from forest fire smoke.” This indicator tracks
climate-driven change in wildfire danger (Fire Weather
Index), estimates changes in the annual population-
weighted exposure to wildfire-PM, ;, and estimates deaths
attributable to wildfire smoke (appendix 4 pp 40-48).”
While clear positive trends in wildfire danger were
observed in eastern, southern, and western Europe
during 19802022, wildfire-PM, ; exposure trends did not
show any clear positive or negative patterns during 200322
(figure 2A-B). In 2022, wildfire-PM, ;-related European-wide

estimates of deaths were 737 (95% CI 501-988). The most
affected countries in terms of wildfire smoke (figure 2C),
wildfire danger (figure 2D), and attributable mortality were
in southern and eastern Europe. Throughout Europe,
results show greater wildfire smoke exposure and risk in
highly deprived NUTS2 areas compared with medium or
low deprived areas (appendix 4 pp 40—48).

The difference in trends in wildfire smoke compared
with wildfire danger especially evident in countries with
large fire danger increases, such as Spain, Portugal, and
Bulgaria (figure 2B) might reflect effective wildfire
preparedness, adaptation, and management.**

Indicator 1.2.2: drought

Droughts and water scarcity are increasingly common in
Europe.” While most of Europe is considered to have
adequate water sources, in some areas of Europe, the
increase in severity and frequency of droughts can lead to
long-term public health problems derived from water
scarcity, which can be exacerbated by overexploitation of
available water sources.” This indicator examines both
the change in drought frequency using the Standardized
Precipitation Evapotranspiration Index and water scarcity
in European river sub-basins, using the Water
Exploitation Index plus (representing the ratio between
the seasonal water demand and water resources—ie,
incorporating water availability to people; appendix 4
pp 49-56), from 2000-09 to 2010-19.

A substantial increase in moderate (8%), severe (60%),
and extreme (48%) summer drought conditions was
observed in western Europe when comparing
2010-19 to 2000-09. Southern and eastern Europe had
worsening drought conditions, while northern Europe
saw decreases in moderate (—1%), severe (—18%), and
extreme (—-63%) droughts. Among the regions affected by
drought, over 50% of southern Europe (particularly the
Iberian Peninsula) has also been affected by water
scarcity. Despite increased extreme drought events, water
scarcity decreased has in recent years under these
drought conditions, which might partly be due to the
region’s familiarity with drought and associated
improved resilience.** Western and eastern Europe on
the other hand faced increased water scarcity, partly due
to increasing drought conditions. For instance, during
the extreme drought episodes in 2010-19, over 40% of the
river sub-basins in western Europe had water scarcity,
compared with almost none in the previous decade.
These findings emphasise the heightened need to protect
crucial freshwater resources, which are essential for
human health, ecological balance, and the functioning of
economies and societies, to minimise water scarcity.”®

1.3: climate-sensitive infectious diseases

Indicator 1.3.1: climatic suitability for Vibrio

Rises in sea surface temperatures have led to a higher
percentage of Europe’s coastline alongside brackish
water to become ecologically suitable for pathogenic
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Figure 2: Extreme climatic
events and related impacts
in Europe

(A) Annual average
population-weighted
wildfire-PM,, exposure and
(B) wildfire danger according
to the Canadian forest FWI by
European subregion, including
alinear trend (dashed)

during 2003-22. None of the
wildfire-PM, trends were
statistically significant
(p>0-05), while the wildfire
danger FWI trends for eastern,
southern, and western Europe
were significant (p<0-02).

(C) Linear trends (2003-22) in
annual average population-
weighted wildfire-PM, ;, and
(D) fire risk according to FWI at
country level. Dots indicate
the statistical significance of
the trend coefficient and
colour the European
subregion. FWI=Fire Weather
Index.
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Vibrio spp, which favour Vibrio disease transmission.”
When ingesting contaminated food or experiencing
direct wound contact, Vibrio bacteria can lead to skin,
ear, and gastrointestinal issues, and more severe
health outcomes, such as necrotising fasciitis. Many
domestically acquired infections occurring in northern
European countries have been associated with swimming
and bathing,®* particularly during heat waves (eg, in
1994, 1997, 2003, 2006, and 2010).” This indicator uses a
validated climatic suitability prediction model for
Vibrio spp. Updates since the 2022 Lancet Countdown
report” include the estimated changes in coastlines at
risk, the population at risk, and the disease burden
figures (appendix 4 pp 57-60).

A total of 21 countries showed suitable areas for
Vibrio spp in Europe in 2022, 2188 cumulative days of
exposure risk, which is the third highest ever recorded.
The length of the coastline affected in these countries
grew to 28263 km, showing a consistent increase
from 1982 to 2022 with a mean expansion of 136 new km
of coastline suitable per year. Some of the countries with
the greatest expansion in suitable coastline area were
located around the Baltic Sea (a hotspot for
Vibrio infections), with Sweden showing a relative change
of 51%, and 59% in Finland, compared with 1982-2010.
Other countries with an expansion of suitability
include, among others, Belgium (207%), the Russian
Federation (169%), and the Netherlands (131%). In 2022,
the NUTS2 region of Istanbul (TR10 subregion) resulted
in a population at risk of approximately 16 million and
Zuid-Holland (NL33) with 3.6 million. The total
population living in coastal areas of Vibrio suitability in
Europe reached a record 150 million people in 2022 and
was estimated to have resulted in 63720 infections.

Indicator 1.3.2: climatic suitability for West Nile virus

West Nile virus is a climate-sensitive zoonotic pathogen
which spreads from birds to humans via mosquitoes.**
In Europe, the pathogen has become endemoepidemic
with a large increase in the intensity, frequency, and
geographical expansion of West Nile virus outbreaks
co-occurring with more suitable climate conditions.”*
In 2022, the number of locally acquired human West
Nile virus cases reported was 1340, including
104 deaths.** High temperatures, induced by climate
change, accelerate capacity for West Nile virus vectors,
such as Culex mosquitoes, consequently exacerbating
virus transmission. Increasingly dry conditions also
create adaptive responses in animals and humans
leading to more contact between birds and mosquitoes
around water sources.*?

By using a supervised machine learning classifier on
data of West Nile virus presence or absence (response)
with climatic (temperature and precipitation) and
socioeconomic predictors,®* a steady and increasing
trend of West Nile virus outbreak risk was estimated
between 1951 and 2022, primarily driven by climate

factors (appendix 4 pp 61-64). The relative increase in
West Nile virus outbreak risk in 2013-2022 compared
with a 1951-60 baseline was 256% (figure 3A), with the
highest relative risk increases seen in eastern
Europe (516%) and southern Europe (203%). The
absolute outbreak risk for West Nile virus was highest in
eastern, southern, and western Europe in 2013-22, while
highest in southern and eastern Europe in 1951-60.

Indicator 1.3.3: climatic suitability for dengue, chikungunya,
and Zika viruses

Increased human mobility combined with rising climatic
suitability contributes to a surge in European arboviral
disease emergence.™ "' The occurrence of sporadic
autochthonous dengue outbreaks in Spain, Italy, and
France has exposed Europe’s susceptibility to these
arboviruses.” In 2022 alone, a total of 65 autochthonous
dengue cases (nine separate transmission instances)
were reported in France,”** surpassing all annual cases
recorded during 2010-21. Insufficient preparedness
could exacerbate the adverse health consequences
associated with dengue outbreaks.”

The first part of this indicator uses a mechanistic
model to estimate the basic reproduction rate (R,) and
length of transmission season for dengue, chikungunya,
and Zika viruses by combining information on
temperature, rainfall, daylight, mosquito abundance, and
human population density (appendix 4 pp 65-70).* The
relative increase in dengue outbreak risk was 55-94% in
Europe when comparing 2013-22 with 1951-60, with the
greatest absolute increase observed in southern
Europe (6-88%), followed by eastern Europe (6-65%;
figure 3B). The absolute risk of dengue outbreaks by
Aedes albopictus in northern Europe increased by 1-7%
and in western Europe by 6-10%, and decreased
by 2-89% in western Asia, between the beginning and
end of the last decades. Similar patterns were observed
for chikungunya and Zika virus. The duration of dengue
transmission season extended by 0-4 months in 2013-22,
compared with the 1951-60 baseline.

The second part of this indicator estimates the annual
number of people infected with dengue moving from
dengue-endemic regions into locations in Europe where
conditions are suitable for dengue transmission
(appendix 4 pp 71-73). Total imported cases have
increased by 176-8% across Europe in 2009-19 compared
with 1995-2004. The highest relative increase in imported
cases is observed in northern Europe at 194-17% followed
by southern Europe at 173-73%.

Indicator 1.3.4: climatic suitability for malaria

Although malaria was eradicated 50 years ago in Europe,™
there have been sporadic local transmission events and
cases reported by travellers,” with around 4856 malaria
casesreportedin 2021(99-7% of which were travel related).®
Climate change is expected to increase risk for
local malaria transmission by enhancing favourable
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Figure 3: Climatic suitability for West Nile virus, dengue, Leishmania infantum,

and Ixodes ricinus ticks in Europe

(A) West Nile virus outbreak risk by European subregion between 1950-2022, calculated at the NUTS3 level. Bars represent the number of NUTS3 regions reporting West Nile virus transmission for
each subregion (2010-22). (B) Estimated reproduction number (R,) for dengue by European subregion over 1951-2020. The black line shows the estimated relative change of yearly dengue case
importations per NUTS3 level in transmission-suitable locations in Europe from dengue-endemic regions (1995-2019). (C) Climatic suitability for Leishmania infantum by NUTS3 regions. Pink-shaded
areas represent suitability change between 2001-10 and 2011-20. Blue borders represent countries that are currently considered endemic for leishmaniasis. (D) Absolute change in the mean number
of months with optimal climatic conditions for Ixodes ricinus nymph feeding activity comparing 1951-60 and 2013-22.

environmental conditions for the mosquito vector. Using
a threshold-based model that incorporates accumulated
precipitation, relative humidity, temperature, and suitable
land cover classes (ie, rice fields, permanently irrigated
land, and sport and leisure facilities), the first part of this
indicator estimates the number of months with suitable
conditions for Plasmodium vivax transmission, the
formerly endemic malaria pathogen in Europe (appendix 4
pp 74-82).° The second part of the indicator uses the
methodology of indicator 1.3.3 to estimate malaria
importation events at NUTS3 level. While all subregions
witnessed an increase in months suitable, western and
eastern Europe displayed the highest absolute increases
of 0-34 months and 0-22 months respectively, between
1951-60 and 2013-22. During 1951-2022, there was a
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consistent increase in transmission suitability in non-
urban areas, particularly in regions characterised by
medium levels of social deprivation. Nationally, countries
such as Liechtenstein, Slovenia, and Switzerland showed
the largest increases in transmission suitability.
Conversely, Greece, North Macedonia, and Romania
among other countries, had reductions in the length of
the suitable seasons. Simultaneously, there has been a
consistent rise in the number of malaria importation
events from endemic regions to areas with suitable
conditions over the past decade.

Indicator 1.3.5: climatic suitability for leishmaniasis
Leishmaniasis is a climate-sensitive zoonotic disease
caused by Leishmania parasites and transmitted by female
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Phlebotomine sandflies. Cutaneous (most common and
causes skin sores) and visceral (rarer, systemic, and with
high fatality) leishmaniasis, caused by Leishmania
infantum, are endemic in parts of Europe, with the
estimated number of cutaneous and visceral leishmaniasis
cases amounting to 1100-1900 per 100000 in south-eastern
Europe and 1000017000 in western Europe.”* However,
notification of cases is not compulsory, and under-
reporting and imported cases are common.®“ Sandfly
species tend to be located in regions with periodic
temperatures above 15°C, although optimum climatic
conditions for vector activity® and parasite
development™” vary between species. Under future
climate change, many sandfly species are expected to
further expand their range in Europe; geographical
extensions into northern regions and higher altitudes are
already reported.”

A nested machine learning modelling approach was
applied to predict the climatic suitability for leishmaniasis
across NUTS3 regions (appendix 4 pp 83-92). An initial
set of models were fitted to presence and absence data for
each sandfly vector species (ie, Phlebotomus perniciosus,
P ariasi, P perfiliewi, P neglectus, and P tobbi) using
bioclimatic indicators, land cover, and elevation. The
outputs were used as covariates together with selected
bioclimatic indicators to fit further models to
two decadal periods (2001-10 and 2011-20) assessing
spatiotemporal changes in the climatic suitability.

The number and spatial distribution of NUTS3 regions
predicted to be suitable for leishmaniasis increased
considerably from 2001-10 (55% of NUTS3 regions in
endemic countries) to 2011-20 (68%), with new localities
identified as suitable north of the historical endemic
zone (figure 3C). In non-endemic zones, four previously
unsuitable NUTS3 regions in Austria and Germany are
predicted to become suitable for transmission in the later
decade. Increases were predominantly observed in parts
of southern, western, and eastern Europe, and in western
Asia, while remaining absent from northern Europe.
Bulgaria, France, Italy, and North Macedonia displayed
the most noticeable increases in the number of suitable
NUTS3 regions in 2011-20 compared with the previous
decade.

Indicator 1.3.6: climatic suitability for ticks

Although there are multiple tick species associated with
the transmission of pathogens, Ixodes ricinus ticks are the
dominant European vectors, including for Borrelia
burgdorferi causing Lyme disease and tick-borne
encephalitis—two of the most prevalent vector-borne
illnesses in the northern hemisphere.””* This indicator
uses a threshold-based approach to estimate the number
of months with optimal climatic conditions (ie,
temperatures ranging from 10-26°C and relative
humidity >45%) for I ricinus nymph feeding activity
(appendix 4 pp 93-99).” Furthermore, environmental
suitability, on the basis of reported tick observations, is

incorporated to establish whether ticks could be
present in a specific land cover class. In total,
1455 (96%) of 1514 NUTS3 regions increased in suitability
during 2013-22 compared with 1951-60 (figure 3D).
Overall, eastern Europe and western Asia showed the
highest suitability, particularly in rural districts and areas
characterised by high social deprivation. Notably, western
Asia and eastern Europe witnessed the most substantial
increase in months suitable when comparing 1951-60
with 2013-22 (figure 3D), extending the period of suitable
activity by 0-68 months for 1951-60 and 0-58 months
for 2013-22. These findings highlight a rising trend in
tick climatic suitability, amplifying the exposure to
feeding ticks, and involving the potential transmission of
associated pathogens.

1.4: allergens
Indicator 1.4.1: allergenic trees
Allergenic pollen are substantially affected by weather
conditions,” with climate change leading to systematic
shifts in flowering seasons of most plants (ie, start, end,
duration, and severity of season).” These changes impact
the severity of allergic diseases (eg, allergic rhinitis,
allergic rhinoconjunctivitis, and bronchial asthma),
which are estimated to be prevalent in at least 40% of the
European population.” This indicator monitors the
seasonal timing and severity (daily pollen per m3) for
birch and alder (1980-2022) and olive (1990-2022) by
analysing the European pollen reanalysis,” which
calculates plant development during spring and
combines it with atmospheric transport modelling and
pollen monitoring data (appendix 4 pp 100-110).%*
Comparison of the decadal averages for 2013-22
with 1980-89 and 1990-99 for olive shows diverse
changes in seasonal severity of birch, alder, and olive
across Europe, with regional upward and downward
trends, in contrast with a widespread belief of ever-
increasing pollen abundance (figure 4). All three trees
tend towards earlier flowering, especially in mountains
(ie, Alps, Balkans, and Scandinavian ridge), where the
season start over a month earlier in 2022 than 33 years
ago (1990). Both the start and end of the pollen season
have shifted, while the season duration remained nearly
the same across most of Europe. The model suggested a
small shortening of the alder season in western Europe,
but lengthening in the east, whereas the birch and olive
seasons remained practically the same.

1.5: food and water

Indicator 1.5.1: food security and undernutrition

In Europe, food insecurity has been linked to negative
health outcomes, including a reduced ability to manage
chronic disease and worsening child health.* Some
demographic groups are at higher risk of being food
insecure, including women, older people, people with
existing health conditions, and low-income house-
holds.** A move towards more plant-based diets could
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improve food security, reduce emissions (indicator 3.4),
and increase carbon sequestration.”

The Food and Agriculture Organization (FAO)
Food Insecurity Experience Scale (FIES) tracks
eight dimensions of access to food, from not being able
to eat a sufficient variety of food to not eating for a whole
day.® In Europe in 2021, 16-3% of those responding to
the FIES survey reported eating only a few kinds of food,
14-4% reported being unable to eat healthy and nutritious
food, and 10-6% reported eating less than they thought
they should. New to the 2024 report, this indicator
combines FIES and income data with frequency of
heatwave days and drought months (SPEI-12) from
ERAS-Land in 37 countries. Using a time-varying panel
regression,®* the indicator tracks the effects of increasing
frequency of heatwaves and droughts on the prevalence
of moderate or severe food insecurity (appendix 4
pp 111-13).

In 2021, nearly 60 million people had moderate or
severe food insecurity in Europe. 11-9 million (95% CI
11-3-12- 5 million) of these can be attributed to a higher
number of heatwave days and drought months,
compared with the average during 1981-2010. A higher
number of heatwave days was associated with
1-12 (1-07-1-17) percentage-points higher (moderate
or severe) food insecurity in 2021; while increasing
frequency of droughts resulted in food insecurity
being 0-47 (0-44-0-50) percentage-points higher, both
compared with the 1981-2010 average. Low-income
respondents have a significantly higher risk of having
food insecurity compared with the median-income
respondents.

Conclusion

Climate change 1is contributing to worsening
multidimensional health impacts across Europe, with
overall increased upward trends observed across
indicators. While not all indicators were able to
incorporate aspects of inequality,” the effects are
unevenly distributed, with regional differences often
reflecting sociodemographic differences and margina-
lisation.””” Sub-regionally, southern Europe tends to be
more affected by heat-related illnesses, wildfires, food
insecurity, drought, and leishmaniasis, whereas northern
Europe is equally or more affected by Vibrio and ticks.
Within countries, indicators show differential impacts
among socially at-risk groups; for example, differences in

Figure 4: Difference between decadal medians in the seasonal pollen integral
in Europe

Difference between decadal medians in the seasonal pollen integral (pollen

per day per m®) for (A) alder, (B) birch, and (C) olive trees in Europe at NUTS2
level, comparing 2013-22 with 1990-99. Dot-shaded areas do have not
statistically significant trends (p>0-1). Dot-free areas had clinically relevant
seasons that occurred less than five times between 1990-99 and 2013-22.
SPl=seasonal pollen integral.
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heat-related mortality among women and men
emphasising that inequalities should be recognised in
the design and roll-out of climate change adaptation
strategies.

Section 2: adaptation, planning, and resilience
for health

Climate change adaptation refers to the process of
preparing for or anticipating to reduce susceptibility and
exposure of human populations, and the implementation
of interventions to minimise the adverse outcomes when
impacts do occur. Public health adaptation measures can
be implemented at different scales and can include
actions such as the maintenance and enhancement of
crucial infrastructure,” enhanced disease surveillance to
track climate-sensitive diseases and inform interventions
(eg, a heat-health warning system),” and using outreach
and public campaigns to empower communities and
build resilience.”

Indicators in this section track climate risk assessments
at international and city levels, and cross-sectoral
collaboration for climate adaptation and the imple-
mentation of climate-informed surveillance and health
early warning systems (HEWS). The indicators also track
adaptation strategies used to prevent harmful exposure
to high temperatures, such as air conditioning and more
sustainable strategies including green space and other
nature-based solutions (appendix 4 pp 114-17).

2.1: adaptation, planning, and assessment

Indicator 2.1.1: national vulnerability and adaptation
assessments

Climate change and health vulnerability and adaptation
assessments support countries in understanding health
risks from current and future climate hazards, identifying
gaps in current policies and programmes, evaluating
which populations are most at risk, and identifying
effective adaptation interventions to respond to climate
change-related health risks.” Using data from the
2021 WHO Health and Climate Change survey
(appendix 4 pp 118-20), ten (45%) of 22 countries
reported having conducted vulnerability and adaptation
assessments by 2021.” Only two (20%) of ten assessments
reported resulted in the development of new or the
revision of existing health policies or programmes, and
one (10%) assessment strongly influenced the allocation
of human and financial resources to address the health
risks of climate change. Furthermore, only two (9%;
Germany and North Macedonia) of 22 countries reported
that climate change and health considerations were
included in COVID-19 recovery plans.

Indicator 2.1.2: national adaptation plans for health

Although many countries have collaborations on health
and climate change through multi-stakeholder
mechanisms," only ten (45%) of 22 assessed countries
have formal agreements via a memorandum of

understanding between ministry of health (MoH) and
any other health-determining sectors, based on
the 2021 WHO Health and Climate Change survey
(appendix 4 pp 118-20).” Encouragingly, ten (45%)
countries had an agreement between MoH and the
environment sector and nine (41%) had agreements
with meteorological and hydrological services, which
might increase the uptake of climate information to
assist decision-making for health surveillance and use
of early warning systems (eg, meteorological
observations and forecasts to inform about hazardous
weather conditions).” Temperature and precipitation
can alter water quality and quantity and influence
waterborne diseases. Therefore, formalising agreements
between MoH, environment, and the water, sanitation,
and hygiene sector is important to tackle interconnected
challenges, which can be done with integrated
assessments, and planning and adaptation strategies for
climate change related-health risks and water-related
vulnerabilities.

Indicator 2.1.3: city-level climate change risks assessments
With Europe having one of the world’s highest densities of
urban settlement, city-level adaptation and mitigation is
crucial to build climate resilience. Using data from the
Carbon Disclosure Project and the International Council
for Local Environment Initiative,” this indicator shows
that in 2022, 149 (81%) of 185 responding European cities
reported to have conducted a climate risk assessment,
12 (6%) reported that an assessment was in progress, and
22 (12%) reported that an assessment will be undertaken
in the next 2 years (appendix 4 p 121). This indicator
illustrated a slight percentage increase compared
with 2021, when 150 (76%) of 197 cities conducted climate
assessments. Most prominently identified climate hazards
that impact health included extreme heat, heat stress,
urban flooding, heavy precipitation, and air pollution, and
most mentioned health issues driven by climate hazards
were health-related illnesses in 141 (76%) cities,
exacerbation of respiratory diseases in 88 (48%), direct
physical injury and death due to extreme events
in 82 (44%), mental health impacts in 69 (37%), and
overwhelming of health service provision due to increased
demand in 55 (30%) cities. Older people, at-risk health
groups, children and youth, low-income households,
outdoor workers, marginalised communities, women and
girls, frontline workers, and Indigenous peoples were
identified as most at risk. The absence of financial capacity
was stated by 39 (21%) cities, expertise and technical
capacity by 23 (12%), and political priority by 16 (9%) cities
were most often mentioned to limit cities' ability to
address identified climate-related health issues.

2.2: adaptation delivery and implementation

Indicator 2.2.1: climate information for health

Given the impact of weather and climatic conditions on
disease, climate-informed health surveillance systems
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and HEWS can enhance health system capacity to
prepare for increasing climate-sensitive diseases risks.
Data from the WHO Health and Climate Change survey
(appendix 4 pp 118-20) suggest that most of the
22 European reporting countries have health surveillance
systems for specific health outcomes. However, few have
health surveillance systems that incorporate climate
information (ie, climate-informed surveillance systems):
waterborne diseases and other water-related outcomes
(four [22%)] of 18 are climate-informed), vectorborne
diseases (six [35%] of 17 systems), zoonoses
(four [24%] of 17), airborne and respiratory illnesses
(six [40%] of 15), malnutrition and foodborne diseases
(two [14%] of 14), non-communicable diseases
(five [36%)] of 14), heat-related illnesses (ten [91%] of 11),
injury and mortality from extreme events (eight [73%)]
of 11), mental and psychosocial health (three [30%] of ten),
and impacts on health-care facilities (one [20%] of five).
In contrast, a moderate number of HEWS are climate-
informed, such as HEWS for heat-related illness in
12 systems, injury and mortality from extreme events in
11, waterborne diseases in ten, and vector-borne diseases
in ten.

Indicator 2.2.2: green space
Green spaces can improve health by providing space for
physical activity, reducing air and noise pollution,
reducing temperatures, increasing social contacts, and
relieving psychophysiological stress.” Thereby, urban
green space can be part of nature-based adaptation
solutions (appendix 4 pp 122-29) with economic, social,
and health co-benefits. However, due to spatial
inequalities of blue and green spaces, disadvantaged
people living in deprived areas have less access than
those living in more affluent areas and tend to be
disproportionately exposed to environmental hazards.""
This indicator describes normalised difference
vegetation index (NDVI) changes during 2000-22 at the
NUTS3 level and disaggregates by levels of social
deprivation at the NUTS2 level in Europe. On average,
population-weighted NDVI increased by 2% during
2000-22. Some areas saw a statistically significant increase
of more than 0-1 in the population-weighted greenness,
particularly near the borders between Romania, Serbia
and Hungary, and Albania. Reductions were seen in
southern Norway and Sweden, Belgium, Iceland,
Lithuania, and parts of Germany, Austria, and Slovakia.
The absolute NDVI increase was larger in areas with
higher social deprivation. Changes in the indicator were
largely explained by population change rather than actual
NDVI increase over time (appendix 4 pp 122-29).

Indicator 2.2.3: air conditioning benefits and harms

Rising temperatures are increasing the use of carbon-
intensive active cooling systems, such as residential air
conditioning. While effective to prevent health-related
illnesses, air conditioning contributes to greenhouse gas

emissions, power outages, air pollution, urban heat
island effects, peak electricity demand, and energy
poverty, which result in substantial co-harms."”
Furthermore, as many marginalised and low-income
populations are unable to afford indoor thermal comfort,
reliance on air conditioning over the use of other more
accessible and sustainable cooling interventions can
increase heat health-related inequalities within Europe.

This indicator tracks the proportion of European
households using air conditioning and associated
electricity use and CO, emissions during 2000-21
(appendix 4 p 130). In 2021, air conditioning provided
cooling in 16% of European households, consuming
about 159 Terawatt-hours of electricity and producing
45 megatonnes (Mt) CO, emissions—approximately the
same as the total CO, emissions of the whole of Bulgaria
in 2021

Reducing cooling load and implementing sustainable
cooling mechanisms (eg, passive cooling by natural
ventilation, green roofing, improved shading and
glazing, radiant cooling, and evaporative cooling) tailored
to local contexts are important to prevent the over-
reliance on carbon-intensive air conditioning, while
simultaneously protecting thermal comfort and health of
European populations.'**"

Conclusion

European health systems remain poorly adapted to
climate change-related health impacts as reflected by the
lack of execution of National Adaptation Plans, an
absence of health sector integration with other health-
determining sectors for climate adaptation, few
vulnerability assessments conducted at a national level,
and the few climate-informed health surveillance or
HEWS in place. The EU Adaptation Strategy’™ and the
EU Biodiversity Strategy for 2030 emphasise the need
for cities to create biodiverse and accessible urban green
spaces, and many cities have started to do so; for example
Barcelona with Superblocks."”

However, transitioning the health sector to adequate
climate change adaptation and resilience requires
integration of health policy with other health-affecting
sectors, better adherence and enforcement of climate
accords, and increased investments in tangible
adaptation solutions. Furthermore, climate adaptation
measures might not benefit everyone in society to the
same extent. To ensure no one is excluded, equity
should be an integral part of all stages of adaptation
planning,  implementation, and  monitoring.®
Adequately identifying the populations most at risk and
preventing the implementation of maladaptive inter-
ventions that could inadvertently reinforce or
redistribute inequity among populations should be
included."” While some current EU and national climate
policies draw attention to at-risk groups, practical
implementation of equitable adaptation solutions
remains scarce."
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Section 3: mitigation actions and health
co-benefits
Global progress on climate change mitigation has been
inadequate, with the pace of change being far from what
is required to meet Paris Agreement targets,” and the
recent COP28 calling vaguely for a transition away
from fossil fuels, as opposed to a needed phase-out.
Greenhouse gas emissions from the EU-27 in 2021 were
only 30% lower compared with 1990," leaving a large gap
to meet intermediate 2030 targets. Worryingly, continued
progress towards emission reductions is not guaranteed:
European greenhouse gas emissions in 2021 were
6% higher compared with 2020.™

Placing health at the centre of climate change
mitigation offers opportunities for large health co-
benefits ancillary to emission reductions. Many health
co-benefits occur in the near-term, at local scale, and
their beneficial effects can offset mitigation costs in the
short-term, long before the beneficial effects of climate
mitigation are realised.” Thus, accounting for health
co-benefits provides more comprehensive, accurate
estimates of net mitigation policy costs and could
increase political will towards ambitious mitigation
policies. Potential health co-benefits might also
incentivise change in individuals’ behaviours and
institutional policies. Communicating the direct,
individual health co-benefits has been shown to motivate
households to adopt low-emission behaviours."™
Engagement with the health co-benefits of climate
change mitigation is increasing among international
organisations,™ suggesting that this rationale for
transformation is gaining traction beyond academia.

This section includes nine indicators tracking European
efforts to mitigate climate change by reducing greenhouse
gas emissions, and their associated health co-benefits
from the reduction of air pollution-related morality to
transition towards more sustainable and healthy forms of
travel and diets. Two new indicators have been added to
track production-based and consumption-based emissions
and health-care sector emissions.

3.1: energy system and health

Indicator 3.1.1: carbon intensity of the energy system

Energy systems remain the largest single source of
greenhouse gas emissions. Using data from the
International Energy Agency (IEA), this indicator shows
that while Europe is making some progress towards
achieving net-zero emissions, its current trajectory is
consistent with achieving carbon neutrality only by 2100
(appendix 4 pp 131-32). To meet the recommendations of
the latest IPCC report of net-zero by 2040, emissions from
Europe’s energy system are required to fall at around three
times the current rate (based on the trend since 2006). This
reduction will need to happen even faster if fair-share
emissions—taking Europe’s population and historical
emissions into account—are used to allocate the reductions
globally.® After an 8-6% reduction in 2020, emissions

from fossil fuel combustion had a substantial rebound,
surging by 7-1% in 2021, to 3-4 billion tonnes (Gt) of
CO, per year (5-4tCO, per person)—six times higher than
African per-person emissions (0-9 tCO,), 2-7 times higher
than Central and South American emissions (2-0 tCO,),
but 2-6 times less than US per person emissions
(13-8 tCO,)." Some countries, such as France and the UK,
saw increases of around 10%, in contrast to Finland and
Greece where increases were less than 1%. Despite the
Russian invasion of Ukraine fuelling an energy crisis,
European natural gas prices returned to pre-invasion
levels in 2021," reducing the short-term pressures to shift
to alternative fuel sources.

Indicator 3.1.2: coal phase-out

In 2021, coal use increased to 13% of Europe’s total
energy supply compared with 12% in 2020 (appendix 4
pp 133-34), according to IEA data.” After two consecutive
years of annual reductions, coal use rebounded due to
increased use by Germany and Poland. This surge
marked the highest growth rate in at least 40 years,
underscoring a concerning trend in Europe’s energy mix
and is driven in part by the slowing of coal phase-out due
to the Russian invasion of Ukraine. Growth in renewable
energy deployment partly offset the anticipated
resurgence of coal in 2022, but accelerated progress to
phase out coal remains essential to meet Europe’s
climate targets and protect people from air pollution and
its related morbidity and mortality.

Indicator 3.1.3: renewable and zero-carbon emission electricity

The share of electricity supplied by renewable energy has
grown substantially over the past decade, but only
represents 22-8% of the total energy consumption in
Europe.™ From 2014 to 2021, the proportion of electricity
supplied by renewables nearly doubled, increasing from
10% to just under 20% of total energy consumption.”
Recognising the need for further progress, the EU has
set a target of 40% renewable energy in the overall energy
mix by 2030, with plans to revise it to 45% under the
REPowerEU initiative.” The transition towards net-zero
emissions is driven by zero carbon energy sources,
including wind, solar, photovoltaic, hydro, and nuclear.
Currently, these sources account for around 20% of the
total energy supply in Europe." Approximately 50% of
the total electricity supply is derived from energy sources
with zero carbon emissions, with renewables such
as solar, wind, and photovoltaic energy contributing
19% of the total (appendix 4 pp 135-36).

3.2: air pollution and health co-benefits

Indicator 3.2.1: premature mortality attributable to ambient
fine particles

Exposure to fine particles (ie, PM, ) is a risk factor for
premature mortality, respiratory and cardiovascular
disease, adverse pregnancy outcomes, cancer, diabetes,
and neurological disorders.” Worse European air quality
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is typically seen in more deprived (NUTS3) regions.?
This indicator tracks changes in premature mortality (ie,
advanced death by anyamountoftime) attributable to PM,
from the combustion of coal, liquid, and gaseous fossil
fuels across the residential, power generation, and
transport economic sectors (appendix 4 pp 137-41).

This indicator shows that during 2005-20,
PM, ; attributable deaths from fossil fuel combustion
decreased by 59% in Europe overall; 74% for power;
11% for residential; and 48% for transport sectors. We
also analysed the factors behind these trends (figure 5)."
The factors driving change varied strongly across sectors
and European subregions. In all sectors, energy demand
decoupled (ie, was not directly linked) from macro-
economic drivers (gross domestic product [GDP] for
power, population for residential, and per-capita GDP for
transport sector), which was attributed to structural
changes in the economy (eg, a shift towards service-
based economies) and energy efficiency improvements.
This development was most evident in eastern Europe.
The influence of switching to fuels with lower emissions
(fuel switches) was heterogeneous across European
subregions and sectors. While coal phase-down in the
power sector led to decreased emissions and associated
health impacts, increased use of biomass in households
in northern, western, and southern Europe increased
PM, ; levels and associated mortality. In transport, fuel
switches were mainly between gasoline and diesel,
leading to moderate changes in either direction, while
the effect of electrification was not prominent. Much of
the ambient PM, , decrease was due to improved air
pollution control technologies that decreased air
pollution, but not greenhouse gas emissions. These
findings highlight the need for appropriate incentives
and policy measures to prevent trade-offs when tackling
air pollution and greenhouse gas emissions in parallel.

Indicator 3.2.2: production-based and consumption-based
attribution of CO, and PM, ; emissions
When countries report emissions or set reduction targets,
production-based emissions (ie, emissions occurring only
within the country or territory) are usually used. However,
many FEuropean countries outsource environmental
pressures (including greenhouse gas emissions, air
pollution, water consumption, and ecotoxicity) and
negative climate and health impacts related to European
consumption of goods and services occur elsewhere.” The
outsourcing of environmental pressures highlights an
inherent environmental and health justice problem: those
where health and environment is most affected are not
those driving the causal consumption. A more appropriate
and just way of assessing emissions (and pollution) would
be to assign emissions to the consuming territory (ie,
consumption-based emissions).

This indicator uses a multi-region input—output model,
to quantify consumption-based and production-based
CO, and PM, ;emissions across all sectors (appendix 4
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Figure 5: Premature mortality attributable to ambient fine particles in Europe

Factors (structural changes, fuel switches, and end-of-pipe controls) contributing to mortality (annual attributable
deaths per 100 000 people) due to PM, ; by region and economic sector (power plants, transport, and households),
calculated in 5-year steps. This indicator uses the Greenhouse Gas and Air Pollution Interactions and Synergies
model to combine bottom-up emission calculations with atmospheric chemistry and dispersion coefficients using
mortality data (Eurostat and UN World Population Prospects 2017), energy consumption by fuel and sector data
(Eurostat and IEA energy statistics), agricultural activity data (FAOSTAT), and fertiliser use data (IFASTAT).

p 142). In 2021, consumption-based emissions exceeded
production-based emissions by one percentage point
for CO, and 1-6 percentage points for PM, ;. The
emissions embodied in Europe’s imports accounted for
19-2% of its consumption-based CO, emissions and
30-8% of its consumption-based PM,; emissions,
ranking highest among all regions.

3.3: sustainable and healthy transport

Switching to low-emission vehicles and active transport
(eg, walking, cycling, and wheeling) is essential to reduce
transport emissions and create health co-benefits, such
as reductions in road-traffic injuries, sedentary behaviour,
and air and noise pollution.”* In 2022, there was a
notable increase in electric vehicle sales in Europe, with
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electric cars accounting for approximately 20% of the
9-5 million vehicles sold.” Well-designed public and
active travel infrastructure is essential to minimise
socioeconomic inequities in access to sustainable
transport, and to ensure health and social co-benefits are
maximised across all population sub-groups.”

Using IEA data, this indicator reveals a substantial
shift in transport mode during the COVID-19 pandemic,
witha 5% increase in car usage observed from 2019 to 2020
(appendix 4 pp 143—44). This shift led to a decline in train
and bus use, with car trips comprising 87-2% of all
journeys in 2020 compared with 82-5% in 2019, most
probably reflecting the perceived safety of private vehicles
during the pandemic. The European Commission has
responded with a plan aimed at enhancing multimodality
by improving and expanding public transport systems
while concurrently developing cycling and walking
infrastructure.”

3.4:food, agriculture, and health

Indicator 3.4.1: lifecycle emissions from food demand,
production, and trade

Feeding growing human populations while remaining
within safe environmental limits, securing future
population health, and facilitating fair and equitable
livelihoods requires most European countries to radically
reduce animal-based food consumption and shift towards
less-polluting, less-processed, resource-efficient, and
healthy plant-based diets—adapted to contextual factors
and cultural values.”" Using FAO data with lifecycle-
emission estimates, this indicator estimates that
European food-related emissions was reduced by only
1% (16 MtCO,-equivalent [eq]) between 2010 and 2020,
with the greatest reductions in southern Europe (-9%,
40 MtCO,-eq) and eastern Europe (-0-4%, 3 MtCO,-eq),
and increases in western and northern Europe
(appendix 4 pp 145-46). In total, European food demand
accounted for 2-5tCO,-eq per person (total 1-85 GtCO,-eq)
in 2022; with animal-sourced food predominantly
responsible and representing 66-70% more per-person
emissions from food demand than low-income and
middle-income countries. Sweden’s food demand-related
emissions (28 MtCO,eq) exceeded their territorial
emissions (18 MtCO,-eq), then Romania with 69% and
Switzerland with 58% of their territorial emissions.

Indicator 3.4.2: sustainable diets

Adopting healthy diets with low environmental effects is
an important mitigation strategy that can deliver
substantial health co-benefits. Energy-dense but
nutrient-poor diets have caused increasing trends in
non-communicable diseases, while co-existing with
undernutrition.” Using food consumption estimates
with epidemiological models, this indicator estimates
that in 2020, 2-48 (95% CI 2-59-2-36) million deaths
were attributable to imbalanced, non-sustainable diets
(ie, diets with increased dietary health risks, such as

those with too much red meat or too few fruits and
vegetables) in Europe (appendix 4 pp 147-54). The
number of deaths attributable was similar among
women (1-27 million [1-21-1-32]) and men (1-21 million
[1-14-1-27]). Most deaths were attributable to diet
composition; 274000 (11%) eating too much red and
processed meat, or 296000 (12%) eating too few legumes,
308000 (12%) fruits, 272000 (11%) vegetables, or
220000 (9%) consuming too few nuts. Eastern Europe
had the greatest burden of diet-related deaths
(1-40 million; 4- 6 deaths per 1000 people). As unhealthy
eating patterns and diet-related health issues have a
socioeconomic gradient,” transforming food systems
and diets requires equitably addressing the (structural)
components that prevent access to healthy sustainable
foods. Such solutions can include dedicated food policies
that support communities in eating sustainably and
healthily, dietary guideline changes, community-based
health promotion programmes, and affordable prices.

3.5: health-care sector emissions and harms
Health systems are a substantial source of greenhouse gas
emissions and air pollution. The global health-care sector
was estimated to contribute to around 4-6% of global
greenhouse gas emissions in 2020,™ with countries such
as the Netherlands estimating that about 4-8% of their
carbon footprint is due to the health-care sector.”*** The
largest health-care emissions are related to the supply
chain, including medical product manufacturing,
transport, use and disposal, and energy."” Following the
duty of doing no harm, health-care institutions should
lead the way towards decarbonisation.” For example,
in 2020, the UK’s National Health Service became the first
national health system to commit to carbon net-zero.
One year later at the COP26 Health Programme, a further
50 countries committed to create low-carbon, sustainable,
and climate-resilient health systems, with 14 countries
setting targets of net-zero emissions by 2050.>°

This indicator monitors both direct and indirect health-
care sector emissions using a multi-region input—output
model combined with national health-care expenditure
data from WHO (appendix 4 p 155). The indicator further
estimates the disability-adjusted life years lost due to
emissions of PM,; and ozone precursors related to
health-care activities. In 2020, it was estimated that the
health-care sector of the WHO European region
contributed approximately 330 MtCO,e (356 kgCO,e
per person) in greenhouse gas emissions. Despite several
European countries taking action to reduce their health-
care emissions, there was a 3% per capita increase
compared with 2010. Of the 52 health systems analysed,
Malta had the highest emissions per person
(3380 kgCO,e per person)—more than ten times the
emissions per person from Kyrgyzstan (31-4 kgCO,e
per person). However, high-quality health care (using life
expectancy as a proxy) can be achieved with lower per
capita emissions (figure 6). Regionally, air pollution

www.thelancet.com/public-health Published online May 12, 2024 https://doi.org/10.1016/52468-2667(24)00055-0



Countdown

related to European health care is estimated to resultin a
total of 540000 disability-adjusted life years in 2020,
predominantly caused by health care-associated
emissions from the Russian Federation (14%) and
Germany (13%).

Conclusion

The solutions to the climate crisis can bring considerable
near-term health co-benefits. However, careful design of
mitigation measures is essential to minimise the possible
adverse health impacts, such as increased exposure to
indoor air pollution and mould from decreased
ventilation because of building energy efficiency
measures, or increased road traffic injury among cyclists
resulting from shifts to active travel modes lacking safe
infrastructure. If equity and justice are considered,
climate action can not only offer a fair and healthy
environmental transition, but also reduce inequities in
key health impact pathways, including air pollution,
physical activity from active transport, and healthy diets,
between and within countries. Alongside the economic
and social co-benefits of mitigation (eg, job creation in
the green economy; improved access to clean, affordable,
and secure energy; and lower energy poverty), the sizable
health co-benefits that can be realised in Europe and
beyond provide strong support for a just transition to net-
zero.”

Section 4: economics and finance

The economic costs of climate change are expected to be
substantial, but wuncertain, with some emission
scenarios pointing to high economic costs, including
increased health-care costs and loss of labour
productivity due to heat stress.””" Actions to shift to
low-carbon economies are likely to have immediate
economic, social, and health benefits that outweigh the
costs of inaction.® ™ For example, transforming land
and food systems to focus on healthy sustainable diets,
productive and regenerative agriculture, and protecting
and restoring nature is estimated to cost about
US$350 billion a year up to 2030, while the gains from
these investments are estimated to amount up to
$5-7 trillion with avoided health costs, more efficient
agriculture, and the creation of carbon markets.* This
section explores health-linked economic impacts of
climate change and the economic dimension of the
transition to zero-carbon economies.

Indicator 4.1: health-linked economic impacts and
mitigation of climate change

Indicator 4.1.1: economic losses due to weather-related
extreme events

Due to climate change, the intensity, frequency, timing,
duration, and spatial extent of extreme weather and
climatic events are changing. The direct impacts of these
extreme events on human health (eg, injury or death) are
further compounded by disruption of infrastructure,
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Figure 6: Health-care sector emissions in Europe

National greenhouse gas emissions per person (kg CO,e per person) from the health-care sector against the
healthy life expectancy at birth in 2020 (World Bank) by European subregions. Point size is defined by the size of

the population.

public service provision, and impacts on the socio-
economic determinants of health, particularly in at-risk
regions. This indicator uses Swiss Re data to track
economic damages (insured and uninsured), for example
to infrastructure and vehicles, resulting from exposure to
weather-related  extreme events during 2010-22
(appendix 4 pp 156-58).

In 2022, economic losses due to weather-related
extreme events were estimated to be €18-7 billion. These
losses represented 0-08% of Europe’s GDP, and
44-2% (€8-2 billion) were uninsured. The average annual
losses in Europe during 2018-22 decreased slightly to
€24-2 billion from €26-1 billion for 201014, while the
percentage of uninsured losses decreased to 59-6%
from 66-5%. In northern Europe, an average of only
24-2% of losses were uninsured for 2018-22, while an
average of 77-5% of losses were uninsured in southern
Europe and 80-4% in eastern Europe.

Indicator 4.1.2: change in labour supply

Increasing heat stress due to climate change is directly
harming the health of workers, especially those employed
in outdoor sectors, such as agriculture, mining, and
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construction, but also indoor workers without access to
cooling.* There is clear evidence that heat stress
negatively affects labour supply, productivity, and capacity
in most countries across the globe,*" which could
further affect health outcomes by reduced GDP, incomes,
and public-health expenditure. This indicator tracks the
impact of temperature on labour supply (number of
working hours) for highly exposed outdoor occupations
(ie, agriculture, forestry, mining and quarrying, and
construction) by combining NUTS2 labour supply data
with ERA-5 Land temperature and precipitation data
(appendix 4 p 159).

The association between temperature and labour supply
is non-linear, with the number of productive working
hours in the high-exposure sectors peaking at an annual
mean temperature of 9-9°C." The non-linear relationship
suggests that a temperature increase beyond the optimum
has already reduced labour supply in warmer areas of
Europe, whereas in relatively colder European regions,
labour supply benefited from warming. Com-
pared with 1965-94, the average number of working
hours per person per year in 1995-2000 was 0-22% lower
(equivalent to 4 hours per person per year) than it would
have been if temperatures had not increased from this
baseline average. During 2016-20, labour supply in high-
exposure sectors was 1-05% lower (just under 17 hours
per worker per year) due to temperature change compared
with 1965-94. The highest percentage declines in working
hours are estimated to be in Andalusia and the Balearic
Islands in Spain, Cyprus, and the South Aegean region in
Greece. Cooler regions, such as Salzburg (Austria), South
Tyrol (Italy), and north and east Finland have had gains in
labour supply (figure 7A-B). Adaptation measures,
including appropriately designed early warning systems
and labour protections, are needed to reduce the negative
health and labour impacts linked to increased heat stress."

Indicator 4.1.3: impact of heat on economic activity

In most European countries, economic activity is
adversely affected by increasing temperatures, which
subsequently affects human wellbeing due to
unemployment, reduced incomes, increased mental
stress, and overall economic pressures.* % Thig
indicator tracks the impact of temperature anomalies
(difference between current temperature and mean
temperature during 1981-2010) on economic activity in
Europe, measured by real GDP per capita growth at the
NUTS2 level (appendix 4 pp 160-61). In 2020,
GDP per capita growth in southern Europe was
0-98% (95% CI 0-97-1-00) lower due to positive
temperature anomalies compared with 1981-2010
average temperatures, but only 0-106% (0-10-0-11) lower
in 2001. Furthermore, the negative impacts of
temperature anomalies in southern Europe have
increased over time. There was no statistically significant
relationship between temperature anomalies and
economic activity for northern Europe.

Indicator 4.1.4: monetised value of unhealthy diets

By placing an economic value on mortality (ie, using the
Value of a Statistical Life) related to the consumption of
imbalanced diets (indicator 3.4.2), this indicator
estimates that the monetised value of imbalanced diets
amounted to €9- 2 trillion in 2020 (appendix 4 pp 162-163).
The monetised value of diet-related health was highest in
eastern Europe (€3-9 trillion), followed by southern
Europe (€1-5 trillion), western Europe (€2 -6 trillion), and
northern Europe (€1-2 trillion). For 2010-20, the value of
imbalanced diets increased by more than a third (35%),
with the greatest increase observed for western
Europe (37%), followed by eastern Europe (35%) and
southern and northern Europe (34% each).

Indicator 4.2: economics of the transition to zero-carbon
economies

Indicator 4.2.1: net value of fossil fuel subsidies and carbon
prices

Placing adequate carbon prices (capturing externalities
of greenhouse gas emissions) can internalise the costs of
climate change in economic decision making and set
economic incentives for transitioning to a decarbonised
economy. However, many European governments
continue to subsidise fossil fuels and lack carbon border
adjustment mechanisms, increasing levels of health-
harming emissions.” This indicator estimates the
economy-wide average net carbon revenues and prices by
subtracting fossil fuel subsidies from carbon price
revenues using data from the IEA, Organisation for
Economic Co-operation and Development, the World
Bank, and WHO (appendix 4 pp 164-65).

In 2020, 32 of the 53 WHO European Region
countries analysed had a carbon pricing mechanisms
in place: 29 of the countries had net-negative carbon
prices (ie, they were providing net subsidies for fossil
fuels), while only 14 countries had net-positive carbon
prices (discouraging fossil fuel use). The average
net-carbon  price in Europe increased from
—€15-7 per tonne in 2019 to —€11-4 tonne in 2020, and
total net fossil fuel subsidies decreased from
€90-6 billion to €61-6 billion. However, reduced
subsidies reflect, to some extent, the economic
slowdown caused by the COVID-19 pandemic. The
median value of subsidies in countries with a net-
negative carbon price was €0-70 billion. In each of the
14 countries, the net subsidies to fossil fuels exceeded
€1 billion in 2020, and in each of eight countries, net
subsidies exceeded 10% of national health expenditure.
Progress towards phasing out fossil fuel subsidies
varied considerably across Europe, with net subsidies
declining in 33 countries, but increasing in ten others
between 2010 and 2020.

Indicator 4.2.2: clean energy investment
Clean energy investment is essential for mitigating
climate change and reducing the health impacts of air
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Figure 7: Economic impacts of climate change in Europe

(A) Change in high-exposure labour supply (%) in Europe due to temperature change; counterfactual analysis for each time-period compared with the long-term mean of 1965-94. (B) Percentage
change in the number of working hours (weighted by total number of working hours in 2020) due to change in temperature compared with the baseline period of 1965-94.

pollution. This indicator monitors energy investment in
Europe using data from the IEA,”* and compares the
investment in clean energy (including renewable
energy; energy efliciency; electricity networks; nuclear
energy; low-emission fuels; and carbon, capture,
utilisation, and storage) and fossil fuels (appendix 4
pp 166—67). Clean energy investment exceeded fossil
fuel investment in Europe by 261% in 2022 (€404 million
compared with €112 million). Investment was
16% higher than in 2021, and 66% higher than in 2015.
Fossil fuel investment grew more slowly in 2022 by 6-3%
and has mostly stagnated since 2015 (2-6% increase).
Energy efficiency accounted for 31% of all European
energy investmentin 2022, up slightly from 29% in 2021.
To be on track for net-zero emissions by 2050, global
clean energy investment is required to nearly
triple by 2030 and fossil fuel investment needs to be
reduced to less than half its current value."*™ As
one of the major historical and current greenhouse gas
emitters, Europe should continue to play a key part in
delivering this transition.

Conclusion

There is high variability in the annual economic losses
from extreme weather events, with little change in the
long-run average over the past two decades. Heat stress
is causing an increasing loss of hours worked in the
most recent period (2016-20 vs 1965-94 base) compared
with previous periods (1995-2000 vs 1965-94 base), with
losses predominantly in southern Europe. Simul-
taneously, per capita growth in GDP in southern Europe

has been lower due to higher temperatures in 2020
compared with the 1981-2010 average. The monetised
value associated with lives lost from imbalanced diets
amounted to €9-2 trillion in 2020 and was highest in
eastern Europe.

Despite these impacts, information on carbon markets
and trends points to slow progress in introducing carbon
pricing and removing fossil fuel subsidies. While
around 60% of European countries had some pricing
mechanisms, only just over a quarter had net-positive
carbon prices and the average net carbon price is
decreasing slowly. The growth in investments in clean
energy in Europe are encouraging but need to be ramped
up considerably to contribute to the global goal of tripling
by 2030.

Section 5: public and political engagement
Implementation of mitigation and adaptation policies
that address the health dimensions of climate change
relies on a political environment in which different
actors and institutions across society engage with
climate and health. This section tracks seven indicators
assessing climate and health engagement in the
scientific community, and among individuals on X
(formally known as Twitter), governments and
politicians at the EU and national levels, the corporate
sector, and media outlets.” Three new indicators have
been added focusing on anthropogenic climate change
in areas where health impact studies have been done
and engagement of politicians and media outlets in
climate and health.
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Indicator 5.1: scientific engagement with health and
climate change

Indicator 5.1.1: coverage of health and climate change in
scientific articles

By informing relevant multi-sectoral actors in society,
scientific evidence helps understand how climate change
interacts with health across population groups, shapes
mitigation and adaptation strategies, and evaluates
policy efficiency.**** This indicator tracks academic
publications on climate change and health in Europe
over time, using a machine-learning classifier' applied
to the open-access bibliographic database OpenAlex
(appendix 4 pp 168—69).

The scientific literature on health and climate in
Europe has rapidly expanded since the early 2000s
(figure 8A). While there were (slightly) fewer studies
published in 2022 than in 2020 and 2021, the
340 publications identified represent a 32% increase
in 2022 since 2019. Southern Europe was the most
studied in 2022, while eastern Europe had the largest
increase in studies: from 22 studies in 2017 to
76 in 2022 (+245%). Studies focused heavily on health
impacts. Of 31 (9%) of 340 studies, 15 (4%) focused on
mitigation and 16 (5%) on adaptation, which was a slight
decline compared with 39 (11%) of 346 studies in 2020.
Only four (2-1%) of 340 studies of the 2022 climate-
health literature included a reference to equality, equity,
or justice.

Indicator 5.1.2: coverage of the health impacts of anthropogenic
climate change

This new indicator uses indicator 5.1.1 output, then
extracts locations from the documented studies and tests
whether the observed trends in climatic variables (ie,
temperature and precipitation) were consistent with
climate models that simulate the climate system with
anthropogenic forcing (ie, trends attributable to climate
change). Of the 6276 articles on the different health
impacts of climate change in Europe during 1990-2022,
4134 (66%) studies were identified where long-term
changes in climatic factors were attributed to
anthropogenic climate change. 1261 (31%) publications
were found in southern Europe and 1234 (30%) in
northern Europe (appendix 4 pp 170-72).

1262 (31%) of 4134 studies were related to infectious
diseases, 1061 (26%) on mortality and morbidity, and
737 (18%) cardiorespiratory diseases, with some studies
referencing multiple health themes. 222 (5%) were
linked food security, 255 (5%) on mental health,
85 (2%) on water security, and 87 (2%) were on direct
injury or death associated with climate change. Across
subregions, different health outcomes were most
studied. Mental health constituted 150 (12-2%) of
1234 publications in northern Europe, but 15 (2-5%) of
610 in eastern Europe. The proportion of studies
examining cardio-respiratory disease was consistent
(around 16%) across subregions.

Indicator 5.2: individual engagement with health and climate
change on social media

Public opinion has a considerable influence on
government response to climate change.”™ Recent
evidence suggests that a health framing of climate
change can bolster public support for mitigation policies
and enhance people’s intentions to advocate for
solutions.” However, little is known about European
citizen engagements with health and climate change.
Considering several studies show that X (Twitter) data
can be used to examine public engagement with climate
change (particularly due to its widespread use in
Europe),*** this indicator monitored individual climate
and health engagement by identifying geographical
locations of media posts and applying a multilingual
keyword list to estimate the media posts that contain
both climate change and health-related keywords
(appendix 4 pp 173-186), thereby improving on the
methodology used in 2022."

All geolocated English and non-English language media
posts from some of the largest European cities in 2022
were extracted (appendix 4 pp 173-86). From
2490601 English language media posts and
6156957 non-English language multilingual posts,
146578  (5-9%) English language posts and
478910 (7-8%) non-English language posts contained a
climate change keyword. However, only 10037 (0-4%)
English-language posts and 30944 (0-5%) non-English
language posts engaging with climate change and health
were identified. Overall, these findings suggest that while
there is substantial online engagement with climate
change, there is still low engagement with the
climate-health nexus. Furthermore, only 0-05% of all
posts engaging in climate change and health referenced
issues related to equality, equity, and justice.

Indicator 5.3: political engagement with health and
climate change
Indicator 5.3.1: engagement with health and climate change in
the European Parliament
The legislative and budgetary powers of the European
Parliament and its role in providing guidelines to
member states on their environmental and health
policies™** makes it a key actor in shaping EU climate
change policies. This indicator tracks political
engagement with health and climate change at an
EU-27 level, by assessing references to climate-related
and health-related terms in legislators’ speeches in the
European Parliament between 2014 and 2022 (appendix 4
pp 187-218). In total, 264058 speeches were assessed.
While there were over 800 references of climate change
in legislators’ speeches in 2022 and over 1400 references
to health, there are only ten (0-1%) references to the
intersection of health and climate change in the European
Parliament in 2022. This is a decrease from
30 references in 2021, following several years of
increasing engagement. Similarly to 2021, the highest
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22

engagement with the health dimensions of climate
change comes from German legislators, followed by
Spanish, French, and Swedish legislators (figure 8B). Of
the speeches referencing the climate-health intersection,
only two included inequality related terminology.

Indicator 5.3.2: political engagement with health and climate
change on social media

Social media has become a crucial communication tool
for governments and politicians with the public,
particularly on key policy issues, such as climate change
and health.*® This indicator tracks government engage-
ment with climate change and health during 2018-22
using the official X (Twitter) handles of 49 national
European governments, heads of government, and key
ministries and departments (194 handles in total;
appendix 4 pp 219-33). Engagement was tracked with a
list of English climate-related and health-related
keywords, which were translated into the relevant
language for non-English media posts.

While there was substantial online engagement by
governments with issues related to health (8%) and
climate change (1%) individually of a total
703792 government posts, there was little engagement
with the intersection of the two (only 0-05%) during
2018-22. Illustratively, Germany had the highest
engagement with Thealth issues, with 14% of
52831 German government posts referencing a health
keyword—while Germany and Spain had the highest
online engagement with climate change, with
around 3% of government posts referencing climate
change. In contrast, only 0-57% Tweets in both Germany
and Spain mention climate change and health
(68402 government posts in total), which was the highest
national-level engagement across the whole of Europe.
Most governments in Europe made no reference to the
health dimensions of climate change and health in their
media posts, and none include references to inequality
(eg, only one reference in 2022).

Indicator 5.4: corporate sector engagement with health
and climate change

Moving away from fossil fuel dependence requires
engagement and actions by the corporate sector.® While
the UN Global Compact has been criticised for enabling
so-called greenwashing (ie, making unsubstantiated
claims that deceive shareholders and stakeholders into
believing a company’s products and services are
environmentally friendly), it remains the largest global
voluntary initiative promoting corporate social and
environmental responsible commitments.'”  Over
20000 companies globally have signed up to the Compact,
each submitting an annual report on progress (the Global
Compact Communication on Progress [GCCOP]) towards
a set of ten social and environmental principles.® This
indicator applies a keyword search to 25272 GCCOP

English and non-English reports submitted by
6820 companies in EEA countries and the UK
between 2011 and 2022 to identify companies reporting
on the climate-health nexus." Furthermore, as there is a
growing awareness of the gendered impacts of climate
change on human health,”™ an additional search was
done for references to gender or sex (appendix 4
pp 234-40).

Engagement with health in the annual reports is high
and somewhat consistent across 2011-22 with more than
75% of corporations referencing health. Since 2018,
there has been an increase in the proportion of
corporations  referencing climate change, with
2672 (76%) of 3511 corporations mentioning climate
change in 2022 (figure 8C) compared with just
over 951 (54%) of 1757 in 2014. At the same time, an
increase in engagement with the health dimensions of
climate change can be observed, with 2523 (37%)
of corporations referencing the climate change-health
intersection in 2022 compared with only 1228 (18%)
in 2019. Sectors mostly engaging with the climate-health
intersection was the non-life Insurance sector with
20 (65%) of 31 companies; ten (62%) of 16 were from the
life insurance sector; and 23 (61%) of 38 were from the
gas, water, and multiutilities sector. Overall, references
to inequality increased substantially during 2011-22,
from 6% to 25% of companies that reference the
climate-health nexus. Likewise, a steady increase in
climate-health-gender ~ engagement was found,
particularly during 2015-17. In 2022, 18% referenced
gendered impacts, almost double the proportion
compared with 2011.

Indicator 5.5: media engagement with health and
climate change

The media plays a fundamental part in influencing public
perceptions, government agendas, and facilitating links
between policy makers and the public on climate change
issues.” This influence is particularly linked to how the
media frames policy issues such as climate change.” To
track media engagement across Europe, the online
communication of 169 media outlets from 28 EEA
countries and the UK was examined in this indicator. As
Europeans increasingly consume news from social media
platforms,” X (Twitter) data were used to estimate the
proportion of posts from these media outlets referring to
the climate and health nexus in 2022 (appendix 4
pp 241-55).

In total, 3727118 multilingual posts of these outlets
were extracted with 547786 posts containing at least one
of the selected keywords from the list of climate change
in any language. The climate change and health nexus
was identified by focusing on climate change posts that
mention health-related terms, which is 44766 (8-2%).
Media engagement with health and climate change
shows low, stable levels throughout the period across
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most countries in our sample. The notable exceptions
are Hungary and Malta that showed increasing
engagement in the second half of the year, and
moderately high levels of engagement throughout the
year in Tirkiye. Media outlets in these countries
reported on the climate change and health nexus in
241 (1%) of 22983 total posts for Hungary, 110 (0-39%) of
28448 for Malta, and 17 649 (4%) of 406 680 total posts for
Tiirkiye. Additionally, inequality-related terms were
mentioned in 87 (0-19%) of 44766 multilingual posts of
the climate change and health nexus from all media
outlets.

Conclusion

Limiting warming to below 1-5°C to avert some of the
worst health impacts requires governments across Europe
to improve their responses. It is crucial that political and
governance structures across Europe engage with the
health dimensions of climate change. Yet, the indicators
presented in this section provide a mixed picture of
engagement across societal actors. Scientific and corporate
sector engagement has continued to grow in 2022. In
contrast, low levels of media, political, and individual
engagement with climate and health remain. Such low
engagement might suggest low levels of awareness of the
health impacts of climate change and the health co-
benefits of mitigation actions. Across all actors analysed in
this section, there was limited engagement with equality,
equity, or justice. Given the potential for health framing to
strengthen public and political support for mitigation and
adaptation, fostering awareness of the relationship
between health and climate change across societal actors
is essential to promote action.

Conclusion of the 2024 Europe report of the
Lancet Countdown on health and climate
change

This first update of the comprehensive assessment on
climate change and health in Europe emphasises that
climate change is already negatively affecting the health
of European populations, and that in the absence of
appropriate climate action, these impacts will continue to
increase in the foreseeable future.

Indicators suggest that the negative health impacts of
climate change have been increasing compared with
baseline levels (section 1), with most impacts exceeding
previously reported levels." Rising temperatures
increased heat-related mortality, reduced labour supply,
and increased periods of risky hours for physical activity.
Exposure to extreme events, such as heatwaves, wildfire,
and droughts has increased in most European
subregions, resulting in food insecurity and various
negative health impacts. The climatic suitability for a
wide range of climate-sensitive infectious diseases and
their vectors (eg, leishmaniasis, West Nile virus, dengue,
malaria, and Ixodes ricinus ticks) continues to increase
rapidly across Europe. Climate change also resulted in

economic losses (eg, reduced GDP per capita growth and
damage due to extreme events; section 4).

These health threats and vulnerabilities were experienced
across different European subregions and population
groups (section 1) with southern Europe more affected by
heat-related illnesses, wildfires, drought, food insecurity,
and leishmaniasis, and northern Europe more affected by
Vibrio and ticks. Differential impacts are also seen within
countries among different groups; for example, with
women at higher risk of heat-related mortality, highly
deprived areas being more exposed to wildfire smoke, and
older people more susceptible to heat exposure.

Due to challenges in quantitatively incorporating
inequalities, inequities, and injustices within our
indicators (primarily due to their reliance on publicly
available population data and the absence of
disaggregated assessments of the climate health
burden),” the indicators presented offer only a glimpse
of the much larger picture. However, they underscore the
crucial importance of incorporating considerations of
inequality into climate change strategies and highlight
the necessity for more robust research to delve into the
unequal impacts of climate change on health.”

Since the 2022 report" there have been some
encouraging trends in adaptation (section 2) and mitigation
(section 3) in some parts of Europe. Nevertheless,
adaptation remains too often neglected while competing
with other political issues for financial resources. With the
current trajectory estimating that carbon neutrality will be
reached as late as 2100, the road to net-zero energy systems
remains woefully inadequate. To be on track for net-zero
emissions by 2050, global clean energy investment should
nearly triple by 2030 and fossil fuel investment should
reduce to less than half its current value.” Importantly,
European countries continue to drive environmental
pressures and negative climate and health impacts
elsewhere by their consumption of goods and services
produced in other parts of the world. Thus, it is crucial for
Europe to accelerate climate action—requiring political
will and engagement across societal actors and engagement
with the health dimensions of climate change. Yet, there is
little media, political, and individual climate and health
engagement, with not enough attention paid to the
associated inequalities (section 5).

Climate change is not a far-in-the future theoretical
scenario: it is here, and it kills.® Climate change impacts
are likely to worsen within and beyond Europe, affecting
the wellbeing of billions of people. Recognising the
impacts of climate change within and beyond Europe
and its role in creating the climate crisis, Europe should
commiit to a fair and healthy environmental transition,
which includes taking global responsibility and
supporting the most affected communities.

Contributors
The work for this manuscript was conducted by five working groups,

which were responsible for the design, drafting, and review of their
individual indicators and sections. All authors contributed to the overall

www.thelancet.com/public-health Published online May 12, 2024 https://doi.org/10.1016/52468-2667(24)00055-0



Countdown

paper structure and concepts and provided input and expertise to the
relevant sections. JR, JCS (Working Group lead), AL-B, BMC, BS-M,
CMi, CT, EG, EJZR, HA, HS, JB, JC, JM-U, JP, JT, MLB, MOS, MQ-Z,
MSo, NG-R, OC, PF, PS, RH, RK, RL, SD, SJL, TMB, and

ZF contributed to Working Group 1. JCS (Working Group lead), CH,
HKK, FW, KH, KRvD, MCP, MT, OS, and VK contributed to Working
Group 2. CT (Working Group lead), GK, HK, IH, JDS, KRvD, LW, MJE,
MNie, MSp, PR, and ZM contributed to Working Group 3. AM (Working
Group lead), DS, EJZR, MSp, and SD contributed to Working Group 4.
ND (Working Group lead), S] (Working Group lead), DKP, ES, HB, JCM,
MWC, OG, and RZ contributed to Working Group 5. AK and

EV provided policy insights. MR and MW provided support from the
global Lancet Countdown. KRvD (Lead) and RL (Director) provided
coordination and strategic direction, with support from CT (Co-director),
MNil (Chair), and JMA (Co-Chair).

Declaration of interests

VK and OS are staff members of the WHO Regional Office for Europe.
The authors alone are responsible for the views expressed in this
publication and they do not necessarily represent the decisions or
policies of WHO. The designations employed and the presentation of
the material in this publication do not imply the expression of any
opinion whatsoever on the part of WHO concerning the legal status of
any country, territory, city, or area or of its authorities, or concerning
the delimitation of its frontiers or boundaries. Dotted and dashed lines
on maps represent approximate border lines for which there might not
yet be full agreement. All other authors declare no competing
interests.

Acknowledgments

We thank the global Lancet Countdown and the Wellcome Trust
(grant number 209734/Z/17/Z) for their financial and technical
support. We acknowledge funding from the European Union’s
Horizon Europe research and innovation programme under grant
agreement number 101057131 (Horizon Europe project CATALYSE)
and grant agreement number 101057554 (Horizon Europe project
IDAlert). For the development of the Leishmaniasis indicator, we
acknowledge support from Climate Monitoring and Decision Support
Framework for Sand Fly-borne Disease Detection and Mitigation with
Cost-benefit and Climate Policy Measures (CLIMOS; 101057690) and
UK Research and Innovation (10038150 and 10039289). We thank the
EU Climate Change and Health Cluster, which includes the
CATALYSE, IDAlert, and CLIMOS grants. SD and EJZR report support
from COST Action PROCLIAS (PROcess-based models for CLimate
Impact Attribution across Sectors), funded by COST (European
Cooperation in Science and Technology). MSp and JP report funding
from the Horizon Europe project SYLVA (grant 101086109) and
Academy of Finland project ALL-IMPRESS, grant 329215. MSp reports
funding from the Wellcome Trust (205212/7/16/Z & 225318/7/22/Z).
RH, MSo, and RK report funding from HEATCOST (Academy of
Finland grant number 334798), Horizon projects FirEUrisk
(101003890), EXHAUSTION (grant 820655), and ENBEL

(grant 101003966).

References

1  Intergovernmental Panel on Climate Change. Climate Change
2022: impacts, adaptation and vulnerability. Contribution of
Working Group II to the sixth assessment report of the
Intergovernmental Panel on Climate Change. 2022.
https://report.ipcc.ch/ar6/wg2/IPCC_AR6_WGII_FullReport.pdf
(accessed Aug 18, 2023).

2 Deivanayagam TA, English S, Hickel ], et al. Envisioning
environmental equity: climate change, health, and racial justice.
Lancet 2023; 402: 64-78.

3 European Commission. European climate law. 2023.
https://ec.europa.eu/clima/eu-action/european-green-deal/
european-climate-law_en (accessed March 14, 2022).

4 WHO. Declaration of the seventh ministerial conference on
environment and health: Budapest, Hungary 5-7 July 2023.

July 19, 2023. https://iris.who.int/handle/10665/371461 (accessed
Aug 18, 2023).

5  van Daalen KR, Wyma N, Schauer-Berg J, et al. The global health
community at international climate change negotiations.
BM] Glob Health 2004; 9: €015292.

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Rocha M, Krapp M, Guetschow J, Jeffferey L, Hare B, Schaeffer M.
Historical responsibility for climate change—from countries
emissions to contribution to temperature increase. November, 2015.
https://climateanalytics.org/media/historical_responsibility_
report_nov_2015.pdf (accessed Aug 18, 2021).

Bruckner B, Shan Y, Prell C, et al. Ecologically unequal exchanges
driven by EU consumption. Nat Sustain 2023; 6: 587-98.

van Daalen KR, Tonne C, Borrell C, Nilsson M, Lowe R.
Approaching unsafe limits: climate-related health inequities
within and beyond Europe. Lancet Reg Health Eur 2023;

31: 100683.

Rockstrom J, Gupta J, Qin D, et al. Safe and just Earth system
boundaries. Nature 2023; 619: 102-11.

UN Climate Change. Nationally determined contributions under
the Paris Agreement. Feb 26, 2021. Synthesis report by the
secretariat. 2020. https://unfccc.int/documents /268571 (accessed
April 9, 2021).

van Daalen KR, Romanello M, Rocklév J, et al. The 2022 Europe
report of the Lancet Countdown on health and climate change:
towards a climate resilient future. Lancet Public Health 2022;

7: €942-65.

European Environment Agency. European Observatory for Climate
Change and Health. https://climate-adapt.eea.europa.eu/en/
observatory (accessed Jan 12, 2021).

Estoque RC, Ishtiaque A, Parajuli ], Athukorala D, Rabby YW,
Ooba M. Has the IPCC’s revised vulnerability concept been well
adopted? Ambio 2023; 52: 376-89.

LiM, Gu S, Bi P, Yang |, Liu Q. Heat waves and morbidity: current
knowledge and further direction—a comprehensive literature
review. Int | Environ Res Public Health 2015; 12: 5256-83.
Copernicus Climate Change Service. The European heatwave of
July 2023 in a longer-term context. July 20, 2023.
https://climate.copernicus.eu/european-heatwave-july-2023-longer-
term-context (accessed Aug 18, 2023).

WHO. Global action plan on physical activity 2018-2030: more active
people for a healthier world. June 1, 2018. https://iris.who.int/
handle/10665/272722 (accessed March 14, 2022).

Sports Medicine Australia. Extreme heat policy. February, 2021.
https://sma.org.au/wp-content/uploads/2023/03/SMA-Extreme-
Heat-Policy-2021-Final.pdf (accessed Aug 18, 2023).

Fan 'Y, Wang ], Obradovich N, Zheng S. Intraday adaptation to
extreme temperatures in outdoor activity. Sci Rep 2023; 13: 473.
Copernicus Climate Change Service. Temperature. April 20, 2023.
https://climate.copernicus.eu/climate-indicators /temperature
(accessed Feb 22, 2024).

Ballester J, Quijal-Zamorano M, Fernando R, et al. Heat-related
mortality in Europe during the summer of 2022. Nat Med 2023;
29: 1857-66.

Ballester ], van Daalen KR, Chen ZY, et al. The effect of temporal
data aggregation to assess the impact of changing temperatures in
Europe: an epidemiological modelling study. Lancet Reg Health Eur
2023; 36: 100779.

Martinez-Solanas E, Quijal-Zamorano M, Achebak H, et al.
Projections of temperature-attributable mortality in Europe: a time
series analysis of 147 contiguous regions in 16 countries.

Lancet Planet Health 2021; 5: e446-54.

Mufioz-Sabater |, Dutra E, Agusti-Panareda A, et al. ERAS-Land:

a state-of-the-art global reanalysis dataset for land applications.
Earth Syst Sci Data 2021; 13: 4349-83.

Eurostat. Weekly death statistics. Feb 15, 2024. https://ec.europa.eu/
eurostat/statistics-explained /index.php?title=Weekly_death_
statistics&stable (accessed March 18, 2022).

Philip S, Kew S, van Oldenborgh GJ, et al. A protocol for
probabilistic extreme event attribution analyses.

Adv Stat Climatol Meteorol Oceanogr 2020; 6: 177-203.

Liu JC, Pereira G, Uhl SA, Bravo MA, Bell ML. A systematic review
of the physical health impacts from non-occupational exposure to
wildfire smoke. Environ Res 2015; 136: 120-32.

Reid CE, Brauer M, Johnston FH, Jerrett M, Balmes JR, Elliott CT.
Critical review of health impacts of wildfire smoke exposure.
Environ Health Perspect 2016; 124: 1334-43.

Khabarov N, Krasovskii A, Obersteiner M, et al. Forest fires

and adaptation options in Europe. Reg Environ Change 2016;

16: 21-30.

www.thelancet.com/public-health Published online May 12, 2024 https://doi.org/10.1016/52468-2667(24)00055-0



Countdown

29

30

31

32

33

34

35

36

37

38

39

41

42

43

45

46

47

49

Hinninen R, Sofiev M, Uppstu A, Kouznetsov R. Daily surface
concentration of fire related PM2.5 for 2003-2021, modelled by
SILAM CTM when using the MODIS satellite data for the fire
radiative power. June 21, 2022. https://doi.org/10.23728 /FMI-
B2SHARE.A006840CCE9340E8BF11E562BB8D396E (accessed

Aug 18, 2023).

Organisation for Economic Co-operation and Development.
Taming wildfires in the context of climate change. May 17, 2023.
https://www.oecd.org/environment/taming-wildfires-in-the-
context-of-climate-change-dd00c367-en.htm (accessed

Aug 18, 2023).

Organisation for Economic Co-operation and Development.
Taming wildfires in the context of climate change: the case of
Portugal. Sept 20, 2023. https://www.oecd.org/publications/
taming-wildfires-in-the-context-of-climate-change-the-case-of-
portugal-859bb47a-en.htm (accessed Aug 18, 2023).

European Environment Agency. Water resources across Europe—
confronting water stress: an updated assessment. 2021.
https://op.europa.eu/en/publication-detail /- /publication/0f638ec9-
af06-11ec-83el-01aa75ed71al/language-en (accessed Aug 18, 2023).
European Commission. Water scarcity and droughts. 2023.
https://environment.ec.europa.eu/topics/water /water-scarcity-and-
droughts_en (accessed Aug 18, 2023).

Hervas-Gamez C, Delgado-Ramos F. Drought management
planning policy: from Europe to Spain. Sustainability 2019;

11: 1862.

Kahil MT, Albiac J, Dinar A, et al. Improving the performance of
water policies: evidence from drought in Spain. Water 2016; 8: 34.
European Commission. Directive 2000/60/EC of the European
Parliament and of the Council of 23 October 2000 establishing a
framework for community action in the field of water policy.

Oct 23, 2000. https://eur-lex.europa.eu/legal-content/EN/
TXT/?uri=CELEX%3A32000L0060 (accessed Aug 18, 2023).
Baker-Austin C, Trinanes JA, Taylor NGH, Hartnell R,

Siitonen A, Martinez-Urtaza J. Emerging Vibrio risk at high latitudes
in response to ocean warming. Nat Clim Chang 2012; 3: 73-77.
Semenza JC, Herbst S, Rechenburg A, et al. Climate change impact
assessment of food- and waterborne Diseases.

Crit Rev Environ Sci Technol 2012; 42: 857-90.

Andersson Y, Ekdahl K. Wound infections due to Vibrio cholerae in
Sweden after swimming in the Baltic Sea, summer 2006.

Euro Surveill 2006; 11: E060803.2.

Reiter P. West Nile virus in Europe: understanding the present to
gauge the future. Euro Surveill 2010; 15: 19508.

Camp JV, Nowotny N. The knowns and unknowns of West Nile
virus in Europe: what did we learn from the 2018 outbreak?

Expert Rev Anti Infect Ther 2020; 18: 145-54.

Wang G, Minnis RB, Belant JL, Wax CL. Dry weather induces
outbreaks of human West Nile virus infections. BMC Infect Dis
2010; 10: 38.

Paz S. Effects of climate change on vector-borne diseases: an updated
focus on West Nile virus in humans. Emerg Top Life Sci 2019;
3:143-52.

European Centre for Disease Prevention and Control.
Epidemiological update: West Nile virus transmission season in
Europe, 2022. June 30, 2023. https://www.ecdc.europa.eu/en/news-
events/epidemiological-update-west-nile-virus-transmission-season-
europe-2022 (accessed Aug 19, 2023).

European Centre for Disease Prevention and Control.
Epidemiological update: West Nile virus transmission season in
Europe, 2018. Dec 14, 2018. https://www.ecdc.europa.eu/en/news-
events/epidemiological-update-west-nile-virus-transmission-season-
europe-2018 (accessed March 14, 2022).

Leggewie M, Badusche M, Rudolf M, et al. Culex pipiens and

Culex torrentium populations from central Europe are susceptible to
West Nile virus infection. One Health 2016; 2: 88-94.

Mordecai EA, Caldwell JM, Grossman MK, et al. Thermal biology of
mosquito-borne disease. Ecol Lett 2019; 22: 1690-708.

Farooq Z, Rocklov ], Wallin |, et al. Artificial intelligence to predict
West Nile virus outbreaks with eco-climatic drivers.

Lancet Reg Health Eur 2022; 17: 100370.

Farooq Z, Sjodin H, Semenza JC, et al. European projections of
West Nile virus transmission under climate change scenarios.

One Health 2023; 16: 100509.

50

51

52

53

54

55

56

57

58

59

61

62

63

64

65

66

67

68

69

70

71

Rocklév ], Tozan Y. Climate change and the rising infectiousness of
dengue. Emerg Top Life Sci 2019; 3: 133-42.

Semenza JC, Sudre B, Miniota J, et al. International dispersal of
dengue through air travel: importation risk for Europe.

PLoS Negl Trop Dis 2014; 8: e3278.

Lillepold K, Rocklsv J, Liu-Helmersson J, Sewe M, Semenza JC.
More arboviral disease outbreaks in continental Europe due to the
warming climate? J Travel Med 2019; 26: taz017.

European Centre for Disease Prevention and Control.
Autochthonous vectorial transmission of dengue virus in mainland
EU/EEA, 2010-present. Mar 4, 2024. https://www.ecdc.europa.eu/
en/all-topics-z/dengue/surveillance-and-disease-data/
autochthonous-transmission-dengue-virus-eueea (accessed

July 25, 2023).

Cochet A, Calba C, Jourdain F, et al. Autochthonous dengue in
mainland France, 2022: geographical extension and incidence
increase. Euro Surveill 2022; 27: 2200818.

Tomasello D, Schlagenhauf P. Chikungunya and dengue
autochthonous cases in Europe, 2007-2012. Travel Med Infect Dis
2013; 11: 274-84.

Colén-Gonzilez F], Sewe MO, Tompkins AM, et al. Projecting the
risk of mosquito-borne diseases in a warmer and more populated
world: a multi-model, multi-scenario intercomparison modelling
study. Lancet Planet Health 2021; 5: e404-14.

DiSera L, Sjodin H, Rocklov J, et al. The Mosquito, the virus, the
climate: an unforeseen réunion in 2018. GeoHealth 2020;

4: €2020GHO000253.

Boualam MA, Pradines B, Drancourt M, Barbieri R. Malaria in
Europe: a historical perspective. Front Med 2021; 8: 691095.

Fischer L, Giiltekin N, Kaelin MB, Fehr ], Schlagenhauf P. Rising
temperature and its impact on receptivity to malaria transmission
in Europe: a systematic review. Travel Med Infect Dis 2020;

36: 101815.

European Centre for Disease Prevention and Control. Malaria —
annual epidemiological report for 2021. June 22, 2023.
https://www.ecdc.europa.eu/en/publications-data/malaria-annual-
epidemiological-report-2021 (accessed Aug 20, 2023).

Patz JA, Olson SH. Malaria risk and temperature: influences from
global climate change and local land use practices.

Proc Natl Acad Sci USA 2006; 103: 5635-36.

Grover-Kopec EK, Blumenthal MB, Ceccato P, Dinku T,

Omumbo JA, Connor SJ. Web-based climate information resources
for malaria control in Africa. Malar J 2006; 5: 38.

Benali A, Nunes JP, Freitas FB, et al. Satellite-derived estimation of
environmental suitability for malaria vector development in
Portugal. Remote Sens Environ 2014; 145: 116-30.

European Centre for Disease Prevention and Control. Surveillance,
prevention and control of leishmaniases in the European Union
and its neighbouring countries. June 20, 2022.
https://www.ecdc.europa.eu/en/publications-data/surveillance-
prevention-control-leishmaniases-European-Union-and-
neighbouring-countries (accessed Aug 18, 2023).

Berriatua E, Maia C, Conceigio C, et al. Leishmaniases in the
European Union and Neighboring Countries. Emerg Infect Dis 2021;
27:1723-27.

Rocha R, Pereira A, Maia C. Non-endemic Leishmaniases reported
globally in humans between 2000 and 2021—a comprehensive
review. Pathogens 2022; 11: 921.

Rocha R, Pereira A, Maia C. A global perspective on non-
autochthonous canine and feline Leishmania infection and
leishmaniosis in the 21st century. Acta Trop 2023; 237: 106710.
Tsirigotakis N, Pavlou C, Christodoulou V, et al. Phlebotomine sand
flies (Diptera: Psychodidae) in the Greek Aegean Islands: ecological
approaches. Parasit Vectors 2018; 11: 97.

Alten B, Maia C, Afonso MO, et al. Seasonal dynamics of
Phlebotomine sand fly species proven vectors of Mediterranean
Leishmaniasis caused by Leishmania infantum. PLoS Negl Trop Dis
2016; 10: e0004458.

Hlavacova J, Votypka J, Volf P. The effect of temperature on
Leishmania (Kinetoplastida: Trypanosomatidae) development in sand
flies. | Med Entomol 2013; 50: 955-58.

Fischer D, Thomas SM, Beierkuhnlein C. Temperature-derived
potential for the establishment of phlebotomine sandflies and
visceral leishmaniasis in Germany. Geospat Health 2010; 5: 59-69.

www.thelancet.com/public-health Published online May 12, 2024 https://doi.org/10.1016/52468-2667(24)00055-0

25



Countdown

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

26

Koch LK, Kochmann J, Klimpel S, Cunze S. Modeling the climatic
suitability of leishmaniasis vector species in Europe. Sci Rep 2017;
7:13325.

Rochlin I, Toledo A. Emerging tick-borne pathogens of public
health importance: a mini-review. ] Med Microbiol 2020;

69: 781-91.

Mysterud A, Jore S, @steras O, Viljugrein H. Emergence of tick-
borne diseases at northern latitudes in Europe: a comparative
approach. Sci Reports 2017 712017; 7: 1-12.

Nolzen H, Brugger K, Reichold A, Brock J, Lange M, Thulke HH.
Model-based extrapolation of ecological systems under future
climate scenarios: the example of Ixodes ricinus ticks. PLoS One
2022;17: €0267196.

Sofiev M, Bergmann KC. Allergenic pollen: a review of the
production, release, distribution and health impacts. Dordrecht,
Netherlands: Springer, 2012.

Pfaar O, Bastl K, Berger U, et al. Defining pollen exposure times for
clinical trials of allergen immunotherapy for pollen-induced
rhinoconjunctivitis — an EAACI position paper. Allergy 2017;
72:713-22.

D’Amato G, Cecchi L, Bonini S, et al. Allergenic pollen and pollen
allergy in Europe. Allergy 2007; 62: 976-90.

Sofiev M, Palamarchuk ], Kouznetsov R, et al. European pollen
reanalysis, 1980-2022, for alder, birch, and olive, v.1.0. Dataset.

Dec 23, 2023. https://doi.org/10.57707/fmi-b2share.980bc5264c6848
859a3ab542a88979f9 (accessed Feb 22, 2024).

Sofiev M. On possibilities of assimilation of near-real-time pollen
data by atmospheric composition models. Aerobiologia 2019;
35:523-31.

Sofiev M, Berger U, Prank M, et al. MACC regional multi-model
ensemble simulations of birch pollen dispersion in Europe.

Atmos Chem Phys 2015; 15: 8115-30.

Sofiev M, Ritenberga O, Albertini R, et al. Multi-model ensemble
simulations of olive pollen distribution in Europe in 2014: Current
status and outlook. Atmos Chem Phys 2017; 17: 12341-60.

Siljamo P, Sofiev M, Filatova E, et al. A numerical model of birch
pollen emission and dispersion in the atmosphere. Model evaluation
and sensitivity analysis. Int ] Biometeorol 2013; 57: 125-36.

Loopstra R, Reeves A, Stuckler D. Rising food insecurity in Europe.
Lancet 2015; 385: 2041.

Dasgupta S, Robinson EJZ. Improving food policies for a climate
insecure world: evidence from Ethiopia. Natl Inst Econ Rev 2021,
258: 66-82.

Garratt E. Food insecurity in Europe: who is at risk, and how
successful are social benefits in protecting against food insecurity?
J Soc Policy 2020; 49: 785-809.

Sun Z, Scherer L, Zhang Q, Behrens P. Adoption of plant-based
diets across Europe can improve food resilience against the Russia—
Ukraine conflict. Nat Food 2022 311 2022; 3: 905-10.

Cafiero C, Viviani S, Nord M. Food security measurement in a
global context: the food insecurity experience scale. Measurement
2018; 116: 146-52.

Romanello M, Di Napoli C, Drummond P, et al. The 2022 report of
the Lancet Countdown on health and climate change: health at the
mercy of fossil fuels. Lancet 2022; 400: 1619-54.

Dasgupta S, Robinson EJZ. Attributing changes in food insecurity
to a changing climate. Sci Reports 2022; 12: 1-11.

van Daalen KR, Romanello M, Gordon-Strachan G, et al. Challenges
in tracking climate, health, and justice over time and large
geographical areas. Lancet Public Health 2023; 8: €255.

van Daalen K, Jung L, Dhatt R, Phelan AL. Climate change and
gender-based health disparities. Lancet Planet Health 2020;

4: e44-45.

Semenza JC, Paz S. Climate change and infectious disease in
Europe: impact, projection and adaptation. Lancet Reg Health Eur
2021; 9: 100230.

Ebi KL, Capon A, Berry P, et al. Hot weather and heat extremes:
health risks. Lancet 2021; 398: 698-708.

Semenza JC. Lateral public health: advancing systemic resilience to
climate change. Lancet Reg Health Eur 2021; 9: 100231.

WHO. 2021 WHO health and climate change global survey report.
Nov 8, 2021. https://iris.who.int/bitstream /handle/10665/348068/
9789240038509-eng.pdf?sequence=1 (accessed Aug 18, 2023).

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

World Meteorological Organization, WHO. Climate services for
health: improving public health decision - making in a new climate.
2018. https://library.wmo.int/records/item/41941-climate-services-
for-health-improving-public-health-decision-making-in-a-new-
climate?offset=835 (accessed Aug 18, 2023).

Carbon Disclosure Project. 2022 Full Cities Dataset. Sept 15, 2023.
https://data.cdp.net/Governance/2022-Full-Cities-Dataset/gd5v-
pfeg (accessed Aug 18, 2023).

Iungman T, Cirach M, Marando F, et al. Cooling cities through
urban green infrastructure: a health impact assessment of
European cities. Lancet 2023; 401: 577-89.

Anthun KS, Maass REK, Hope S, et al. Addressing inequity:
evaluation of an intervention to improve accessibility and quality of
a green space. Int | Environ Res Public Health 2019; 16: 5015.

Schiile SA, Hilz LK, Dreger S, Bolte G. Social inequalities in
environmental resources of green and blue spaces: a review of
evidence in the WHO European Region.

Int ] Environ Res Public Health 2019; 16: 1216.

Lundgren-Kownacki K, Hornyanszky ED, Chu TA, Olsson JA,
Becker P. Challenges of using air conditioning in an increasingly
hot climate. Int | Biometeorol 2018; 62: 401-12.

Samuel DGL, Nagendra SMS, Maiya MP. Passive alternatives to
mechanical air conditioning of building: a review. Build Environ
2013; 66: 5464

European Union. CO2 emissions of all world countries—
JRC/IEA/PBL 2022 report. 2022. https://op.europa.eu/en/publication-
detail /-/publication/6¢10e2bd-3892-11ed-9¢68-01aa75ed71al/
language-en (accessed Aug 18, 2023).

European Commission. EU adaptation strategy. 2021. https://
library.wmo.int/viewer/41941/download?file=WHO-WMO_
Climate_Services_Health_-_Book-ISNB.pdf&type=pdf&navigator=1
(accessed Aug 18, 2023).

European Union. Biodiversity strategy for 2030. 2023.
https://environment.ec.europa.eu/strategy/biodiversity-
strategy-2030_en (accessed Aug 17, 2023).

Barcelona City Council. Barcelona Superblock.
https://www.barcelona.cat/pla-superilla-barcelona/mapa/
en/#a_0__& (accessed Aug 17, 2023).

European Environment Agency. Briefing: towards just resilience’:
leaving no one behind when adapting to climate change.

June 29, 2022. https://www.eea.europa.eu/publications/just-
resilience-leaving-no-one-behind (accessed Aug 17, 2023).

Eriksen S, Schipper ELF, Scoville-Simonds M, et al. Adaptation
interventions and their effect on vulnerability in developing countries:
help, hindrance or irrelevance? World Dev 2021; 141: 105383.

UN Environment Programme. Emissions gap report 2022:

the closing window—climate crisis calls for rapid transformation of
societies. Oct 27, 2022. https://www.unep.org/resources/emissions-
gap-report-2022 (accessed Aug 18, 2023).

European Environment Agency. EEA greenhouse gases data viewer.
April 18, 2023. https://www.eea.europa.eu/data-and-maps/data/
data-viewers/greenhouse-gases-viewer (accessed July 24, 2023).
Chang KM, Hess JJ, Balbus JM, et al. Ancillary health effects of
climate mitigation scenarios as drivers of policy uptake: a review of
air quality, transportation and diet co-benefits modeling studies.
Environ Res Lett 2017; 12: 113001.

Amelung D, Fischer H, Herrmann A, et al. Human health as a
motivator for climate change mitigation: results from four European
high-income countries. Glob Environ Change 2019; 57: 101918.
Romanello M, Napoli CD, Green C, et al. The 2023 report of the
Lancet Countdown on health and climate change: the imperative for
a health-centred response in a world facing irreversible harms.
Lancet 2023; 402: 2346-94.

Ollikainen M, Weaver S, Seppili J. An approach to nationally
determined contributions consistent with the Paris Climate
Agreement and climate science: applications to Finland and the EU.
Oct 3, 2019. https://www.ilmastopaneeli.fi/wp-content/
uploads;/2019/10/Finlands-globally-responsible-contribution_final.
pdf (accessed Aug 18, 2023).

International Energy Agency. Europe region profile. 2023. https://
www.iea.org/regions/europe (accessed Aug 18, 2023).

Trading Economics. EU natural gas TTF. 2024.
https://tradingeconomics.com/commodity/eu-natural-gas (accessed
July 24, 2023).

www.thelancet.com/public-health Published online May 12, 2024 https://doi.org/10.1016/52468-2667(24)00055-0



Countdown

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

Abnett K, Crellin F. EU coal rebound smaller than feared in 2022
energy crunch. Jan 31, 2023. https://www.reuters.com/business/
energy/eu-coal-rebound-smaller-than-feared-2022-energy-
crunch-2023-01-31/ (accessed July 24, 2023).

EUROSTAT. Energy statistics—an overview. May, 2023.
https://ec.europa.eu/eurostat/statistics-explained /index.
php?title=Energy_statistics_-_an_overview#Final_energy_
consumption (accessed July 25, 2023).

REPowerEU: affordable, secure and sustainable energy for Europe.
2023. https://commission.europa.eu/strategy-and-policy/
priorities-2019-2024/european-green-deal /repowereu-affordable-
secure-and-sustainable-energy-europe_en (accessed Aug 20, 2023).
Manisalidis I, Stavropoulou E, Stavropoulos A, Bezirtzoglou E.
Environmental and health impacts of air pollution: a review.

Front Public Health 2020; 8: 14.

Fairburn J, Schiile SA, Dreger S, Hilz LK, Bolte G. Social
inequalities in exposure to ambient air pollution: a systematic review
in the WHO European Region. Int | Environ Res Public Health 2019;
16: 3127.

Rafaj P, Amann M, Siri JG. Factorization of air pollutant emissions:
projections versus observed trends in Europe. Sci Total Environ
2014; 494-95: 272-82.

de Nazelle A, Nieuwenhuijsen MJ, Ant6 JM, et al. Improving health
through policies that promote active travel: a review of evidence to
support integrated health impact assessment. Environ Int 2011;
37:766-77.

Shaw C, Hales S, Howden-Chapman P, Edwards R. Health
co-benefits of climate change mitigation policies in the transport
sector. Nat Clim Chang 2014; 4: 427-33.

European Environment Agency. New registrations of electric
vehicles in Europe. Oct 24, 2023. https://www.eea.europa.eu/ims/
new-registrations-of-electric-vehicles (accessed July 25, 2023).
Hansmann K], Grabow M, McAndrews C. Health equity and active
transportation: a scoping review of active transportation
interventions and their impacts on health equity. ] Transp Health
2022; 25: 101346.

European Commission. New transport proposals target greater
efficiency and more sustainable travel. Dec 14, 2021.
https://ec.europa.eu/commission/presscorner/detail /en/
ip_21_6776 (accessed Aug 18, 2023).

Willett W, Rockstrém J, Loken B, et al. Food in the Anthropocene:
the EAT-Lancet Commission on healthy diets from sustainable food
systems. Lancet 2019; 393: 447-92.

Jarmul S, Dangour AD, Green R, Liew Z, Haines A, Scheelbeek
PFD. Climate change mitigation through dietary change: a
systematic review of empirical and modelling studies on the
environmental footprints and health effects of ‘sustainable diets’.
Environ Res Lett 2020; 15: 123014.

Penne T, Goedemé T. Can low-income households afford a healthy
diet? Insufficient income as a driver of food insecurity in Europe.
Food Policy 2021; 99: 101978.

Pichler P-P, Jaccard IS, Weisz U, et al. International comparison of
health care carbon footprints. Environ Res Lett 2019; 14: 064004.
Lenzen M, Malik A, Li M, et al. The environmental footprint of
health care: a global assessment. Lancet Planet Health 2020;

4: e271-79.

Tennison I, Roschnik S, Ashby B, et al. Health care’s response to
climate change: a carbon footprint assessment of the NHS in
England. Lancet Planet Health 2021; 5: e84-92.

European Commission. The Just Transition Mechanism: making
sure no one is left behind. 2023. https://commission.europa.eu/
strategy-and-policy/priorities-2019-2024/european-green-deal /
finance-and-green-deal /just-transition-mechanism_en (accessed
July 25, 2023).

Wise J. COP26: fifty countries commit to climate resilient and low
carbon health systems. BMJ 2021; 375: n2734.

Organisation for Economic Co-operation and Development.
Managing climate risks, facing up to losses and damages.

Nov 1, 2021. https://doi.org/10.1787/55ealcc9-en (accessed

Aug 18, 2023).

Kikstra JS, Waidelich P, Rising J, Yumashev D, Hope C,

Brierley CM. The social cost of carbon dioxide under climate-
economy feedbacks and temperature variability. Environ Res Lett
2021; 16: 094037.

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

Swiss Re. World economy set to lose up to 18% GDP from climate
change if no action taken, reveals Swiss Re Institute’s stress-test
analysis. April 22, 2021. https://www.swissre.com /media/news-
releases /nr-20210422-economics-of-climate-change-risks.html
(accessed July 7, 2021).

Markandya A, Sampedro ], Smith SJ, et al. Health co-benefits from
air pollution and mitigation costs of the Paris Agreement:

a modelling study. Lancet Planet Health 2018; 2: 126-33.

Wei Y-M, Han R, Wang C, et al. Self-preservation strategy for
approaching global warming targets in the post-Paris Agreement
era. Nat Commun 2020; 11: 1-13.

The Food and Land Use Coalition. Growing better: ten critical
transitions to transform food and land use. September, 2019.
https://www.foodandlandusecoalition.org/wp-content/
uploads/2019/09/FOLU-GrowingBetter-GlobalReport.pdf (accessed
Aug 18, 2023).

Parsons K. Human thermal environments: the effects of hot,
moderate, and cold environments on human health, comfort, and
performance, 3rd edn. Boca Raton: CRC Press, 2002.

Lee V, Zermoglio F, Ebi KL. Heat waves and human health.
Emerging evidence and experience to inform risk management in
a warming world. Feb 15, 2019. https://www.preventionweb.net/
publication/heat-waves-and-human-health-emerging-evidence-
and-experience-inform-risk-management (accessed

March 8, 2022).

Schleypen JR, Mistry MN, Saeed F, Dasgupta S. Sharing the
burden: quantifying climate change spillovers in the European
Union under the Paris Agreement. Spat Econ Anal 2022;

17: 67-82.

Dasgupta S, van Maanen N, Gosling SN, Piontek F, Otto C,
Schleussner CF. Effects of climate change on combined labour
productivity and supply: an empirical, multi-model study.

Lancet Planet Health 2021; 5: e455-65.

Dasgupta S, Robinson EJZ. The labour force in a changing climate:
research and policy needs. PLoS Clim 2023; 2: e0000131.

Burke M, Hsiang SM, Miguel E. Global non-linear effect of
temperature on economic production. Nature 2015; 527: 235-39.
Kalkuhl M, Wenz L. The impact of climate conditions on economic
production. Evidence from a global panel of regions.

] Environ Econ Manage 2020; 103: 102360.

Kahn ME, Mohaddes K, Ng RNC, Pesaran MH, Raissi M, Yang JC.
Long-term macroeconomic effects of climate change: a cross-
country analysis. Energy Econ 2021; 104: 105624.

WHO. Quantitative risk assessment of the effects of climate change
on selected causes of death, 2030s and 2050s. Sept 18, 2014.
https://www.who.int/publications /i/item /9789241507691 (accessed
March 8, 2022).

International Energy Agency. World energy investment 2023.

May, 2023. https://www.iea.org/reports /world-energy-
investment-2023 (accessed Aug 18, 2023).

International Energy Agency. Historical investment in energy
benchmarked against needs in IEA scenarios in 2030. May 22, 2023.
https://www.iea.org/data-and-statistics/charts /historical-
investment-in-energy-benchmarked-against-needs-in-iea-scenarios-
in-2030 (accessed July 24, 2023).

Romanello M, van Daalen K, Anto JM, et al. Tracking progress on
health and climate change in Europe. Lancet Public Health 2021;

6: e858—65.

Watts N, Amann M, Ayeb-Karlsson S, et al. The Lancet
Countdown on health and climate change: from 25 years of
inaction to a global transformation for public health. Lancet 2018;
391: 581-630.

Bornmann L. Scientific peer review. Annu Rev Inform Sci Tech 2011;
45:197-245.

Berrang-Ford L, Sietsma AJ, Callaghan M, et al. Systematic
mapping of global research on climate and health: a machine
learning review. Lancet Planet Health 2021; 5: e514-25.

Drummond A, Hall LC, Sauer JD, Palmer MA. Is public awareness
and perceived threat of climate change associated with
governmental mitigation targets? Clim Change 2018; 149: 159-71.
Dasandi N, Graham H, Hudson D, Jankin S, VanHeerde-Hudson J,
Watts N. Positive, global, and health or environment framing
bolsters public support for climate policies. Commun Earth Environ
2022; 3: 1-9.

www.thelancet.com/public-health Published online May 12, 2024 https://doi.org/10.1016/52468-2667(24)00055-0

27



Countdown

28

160

161

162

163

164

165

166

Hinska M, Bauchowitz S. Can social media facilitate a European
public sphere? Transnational communication and the
Europeanization of Twitter during the Eurozone crisis.

Soc Media Soc 2019; 5: 1-14.

Cody EM, Reagan AJ, Mitchell L, Dodds PS, Danforth CM. Climate
change sentiment on Twitter: an unsolicited public opinion poll.
PLoS One 2015; 10: €0136092.

Sanford M, Painter J, Yasseri T, Lorimer J. Controversy around
climate change reports: a case study of Twitter responses to the
2019 IPCC report on land. Clim Change 2021; 167: 59.

Hix S, Hoyland B. Empowerment of the European Parliament.
Annu Rev Polit Sci 2013; 16: 171-89.

Wendler F, Rosén G. The European Parliament as an arena and
agent in the politics of climate change: comparing the external and
internal dimension. Politics Gov 2019; 7: 327-38.

Van Aelst P, Walgrave S. Information and arena: the dual function
of the news media for political elites. | Commun 2016; 66: 496-518.
Ekwurzel B, Boneham J, Dalton MW, et al. The rise in global
atmospheric CO2, surface temperature, and sea level from
emissions traced to major carbon producers. Clim Change 2017;
144: 579-90.

167

168

169

170

171

172

173

Voegtlin C, Pless NM. Global governance: CSR and the role of the
UN Global Compact. | Bus Ethics 2014; 122: 179-91.

Podrecca M, Sartor M, Nassimbeni G. United Nations Global
Compact: where are we going? Soc Responsib ] 2022; 18: 984-1003.
UN. UN Global Compact. 2023. https://unglobalcompact.org/
(accessed July 24, 2023).

van Daalen KR, Savi¢ Kallesge S, Davey F, et al. Extreme events and
gender-based violence: a mixed-methods systematic review.

Lancet Planet Health 2022; 6: €504-23.

Carvalho A. Media(ted) discourses and climate change: a focus on
political subjectivity and (dis)engagement.

Wiley Interdiscip Rev Clim Change 2010; 1: 172-79.

Anderson A. Media, politics and climate change: towards a new
research agenda. Sociol Compass 2009; 3: 166-82.

Tuitjer L, Dirksmeier P. Social media and perceived climate change
efficacy: a European comparison. Digit Geogr Soc 2021; 2: 100018.

Copyright © 2024 The Author(s). Published by Elsevier Ltd. This is an
Open Access article under the CC BY 4.0 license.

www.thelancet.com/public-health Published online May 12, 2024 https://doi.org/10.1016/52468-2667(24)00055-0



