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finance accelerated climate change action. Indicators in
this section track the economic costs associated with the
health impacts of climate change.

Indicator 4.1.1: economic losses due to weather-related
extreme events—headline finding: global economic losses due
to weather-related extreme events were $264 billion in 2022;
whereas 57-1% of economic losses in very high HDI countries
were insured, 92-8% of losses in other countries were uninsured
The loss of infrastructure and resulting economic losses
due to extreme weather events can exacerbate health
impacts through disruption of essential services and
effects on the socioeconomic determinants of health.
This indicator tracks economic losses from weather-
related extreme events using data provided by Swiss
Re.ZGO

From 2010-14 to 2018-22, total measurable annual
mean economic losses induced by climate-related
extreme events increased by 23% in real terms. The
percentage of global losses that were uninsured,
however, fell from 67% to 55%. In 2022 alone, weather-
related extreme events induced losses of $264 billion,
with 78% of these losses occurring in very high HDI
countries. These losses were equivalent to 0-32% of
GDP in the very high HDI country group compared with
0-16% for other countries, although lower losses in
other countries might reflect the lower monetary value
of the property damaged rather than the disruption and
hardship caused. Whereas 42-9% of losses in very high
HDI countries were insured, 99-6%, 96-2%, and
88-8% of losses in low HDI countries, medium HDI
countries, and high HDI countries, respectively, were
uninsured. These high levels of uninsured losses
exacerbate the economic burden of climate change in
low HDI countries, with losses being unreplaced or
replacement costs falling directly on individuals and
institutions.

Indicator 4.1.2: costs of heat-related mortality—headline
finding: at $164 billion, the average annual monetised global
losses due to heat-related mortality for 2018-22 were

146% higher than the 2000-04 average

This indicator estimates the economic value of heat-
related mortality losses by combining the years of life lost
(YLL) from indicator 1.1.5 and the value of a statistical
life year (VSLY). In 2018-22, the average annual
monetised heat-related mortality losses were $164 billion,
about 0-17% of the average gross world product. This
was the highest loss in the past two decades (146% higher
than the 2000-04 average) and equivalent to the loss of
12-8 million average incomes (expressed as per-capita
GDP). The growth in the value of average heat-related
mortality losses from 2000-04 to 2018-22, in terms of
average incomes, was the highest in low HDI countries
(131%), with growth of 84% in medium HDI countries,
110% in high HDI countries, and 61% in very high HDI
countries.

Indicator 4.1.3: loss of earnings from heat-related reduction in
labour capacity—headline finding: the global potential loss of
income from reduction in labour capacity due to extreme heat
was $863 billion in 2022; the agricultural sector was the most
severely affected, incurring 82% and 68% of the average losses
in low HDI countries and medium HDI countries, respectively
Heat exposure endangers the health of workers, reduces
labour productivity, and generates income and economic
losses, which cascade through the economies of nations.
This indicator quantifies the loss of earnings that could
result from heat-related labour capacity loss, combining
data from indicator 1.1.4 with hourly wage data from the
International Labour Organization.

The global potential loss of earnings was $863 billion
in 2022, equivalent to 0-87% of gross world product. Low
HDI countries and medium HDI countries experienced
the highest average income losses, equivalent to
6-1% and 3-8% of their GDP, respectively. Of all global
losses, 40% occurred in the agricultural sector, with
31% in construction. Agricultural workers in low and
medium HDI countries, often among the world’s poorest
people,®** endured on average 82% and 68% of the
losses in those countries, respectively.

Indicator 4.1.4: costs of the health impacts of air pollution—
headline finding: in 2020, the monetised costs of premature
mortality due to air pollution amounted to $2-2 trillion, the
equivalent of 2-4% of gross world product

Many of the 3-3 million annual deaths resulting from
exposure to anthropogenic PM, ; air pollution, could be
avoided through ambitious mitigation (indicator 3.2.1).
This indicator places an economic value on YLLs from
exposure to anthropogenic ambient PM, ;. Although
global costs relative to GDP and to average incomes
(expressed as per-capita GDP) decreased slightly between
2005 and 2020, in 2020 the total costs amounted to
$2-2 trillion, or the equivalent of 2-4% of gross world
product. The high HDI country group had the greatest
costs relative to per-capita income, equivalent to the
annual average income of 99-6 million people in 2020
(figure 11). This group also had the greatest costs relative
to the size of its countries’ collective economies in 2020,
equivalent to 3-69% of its GDP, closely followed by the
medium HDI group (3-63% of GDP). Although the total
cost is the highest in very high HDI countries, this cost
fell substantially between 2005 and 2020. Moreover, the
cost in very high HDI countries relative to their high
GDPs (and high average incomes) is lower.

4.2 Economics of the transition to net zero-carbon economies

Protecting health from a changing climate and realising
the health co-benefits of climate action require a zero-
carbon and just transition of the whole economy, involving
a rapid decline in the production and use of health-
harming fossil fuels. If delivered while keeping people
and their health as a core priority, this transition can also
result in major health benefits from reduced inequities
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and improved socioeconomic determinants of health. The
following indicators monitor this shift, tracking jobs and
investment in zero-carbon energy, fossil fuel divestment,
net carbon pricing and subsidising instruments, the effect
of global trade on emissions, and the compliance of oil
and gas firms with the 1-5°C climate target. Estimates
suggest that 70% of the required green energy investment
is likely to come from private sources and an increasing
amount will be mobilised as debt.** A new indicator on
bank financing compares amounts of fossil fuel and green
lending, and monitors changes in lending to the fossil
fuel sector since the Paris Agreement. Panel 7 explores the
impacts of the current geopolitical turmoil on the
financing of and energy transition to a zero-carbon future.

Indicator 4.2.1: clean energy investment—headline finding:
investment in global clean energy increased by 15% in 2022 to
$1-6 trillion and exceeded fossil fuel investment by 61%
Investing in zero-carbon energy and energy efficiency is
essential for both mitigating climate change and for
reducing air pollution. Reaching net-zero emissions can
lead to economic growth, which in turn can lead to
further investment in clean energy.”” Drawing on data
from the IEA, this indicator monitors trends in global
investment in energy supply and energy efficiency.”

Clean energy investment exceeded fossil fuel investment
by 61% in 2022. Global clean energy investment in 2022
was 15% higher than in 2021 and 51% higher than in 2015,
reaching $1-6 trillion. Meanwhile, fossil fuel investment
in 2022 was 10% higher than in 2021, but 24% lower than
in 2015, at $1-0 trillion. Energy efficiency accounted for
15% of all energy investment in 2022—the same as in
2021. To fulfil global net-zero emissions by 2050,
investment in clean energy needs to nearly triple by 2030,
whereas investment in fossil fuels needs to reduce to less
than half its current value.”**’

Indicator 4.2.2: employment in renewable energy and fossil fuel
industries—headline finding: direct and indirect employment in
renewable energy increased by 5-6% in 2021 to a record high of
nearly 12-7 million employees, whereas direct employment in
fossil fuel extraction increased by nearly 20%

Transition away from fossil fuels and towards renewable
energy can lead to the net generation of employment.®
Employees in fossil fuel extraction industries, particularly
in coal mining, have a greater risk of non-communicable
disease than the general population.”® Increasing employ-
ment in the renewable energy industry could improve both
public health outcomes and livelihoods. This indicator uses
data from the International Renewable Energy Agency and
IBISWorld to compare employment in renewable energy
with employment in fossil fuel extraction.”

In 2021, nearly 12-7 million people were employed
directly or indirectly by the renewable energy industry
(figure 12). This figure marks the largest ever workforce in
renewables and represents an increase of 5-6% from 2020
and 74-3% from 2012. Employment in renewables also
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Figure 11: Monetised losses from premature mortality due to air pollution according to HDI group

Columns represent losses as numbers of average incomes, lines respresent losses expressed as a percentage of GDP.

GDP=gross domestic product. HDI=Human Development Index.

exceeded direct employment in fossil fuel extraction for
the first time in 2020. However, as the global economy
recovered from COVID-19, direct employment in fossil
fuel extraction rebounded by 19-6% in 2021 to a record
13-4 million people. Nonetheless, over the medium term,
employment is growing faster in the renewable energy
sector.

Indicator 4.2.3: funds divested from fossil fuels—headline
finding: between 2008 and the end of 2022, the global value of
funds committed to fossil fuel divestment was $40-51 trillion,
with health-care institutions accounting for $54 billion

By divesting holdings in fossil fuel companies,
organisations can both remove their financial support and
reduce their social licence to operate. They can also reduce
their risk of losses due to stranded assets in a decarbonising
world.”*?* Health-care institutions can take a lead in
divesting from holdings in fossil fuel companies, thereby
advancing their mission to protect health. This
indicator tracks the value of funds divested from fossil
fuels with data provided by Stand.earth.

From Jan 1, 2008, to Dec 31, 2022, 1558 organisations
(with assets worth at least $40-51 trillion) committed to
divestment. Only 27 of these organisations are health-care
institutions, with assets totalling $54 billion. Of the
49 organisations (with a value of $58-7 billion) that
committed to divestment in 2022, none were health-care
institutions.

Indicator 4.2.4: net value of fossil fuel subsidies and carbon
prices—headline finding: 68 (78%) of the 87 countries reviewed
had a net-negative carbon price in 2020, generating a net
subsidy to fossil fuels of $305 billion; the value of the resulting
net subsidies exceeded 10% of national health budgets in
nearly 30% of these countries

Carbon prices help economies transition away from
high-carbon fuels, whereas fossil fuel subsidies provide
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Panel 7: Strengthening climate finance in a time of geopolitical turmoil

Last year, the Lancet Countdown reported that the world faced
multiple compounding crises. As countries devised responses to
the converging energy, cost-of-living, and climate crises, the
2022 report identified the opportunity for an aligned response
to enable a thriving, healthy future. Finance plays a key role in
enabling such action and is a primary focus in climate
negotiations (panel 2). The 2022 Emissions Gap Report outlined
six approaches for financial sector reform, comprising: making
financial markets more efficient; introducing carbon pricing;
nudging financial behaviour through government
interventions; creating markets for low-carbon technology;
mobilising central banks; and creating local climate clubs of
cooperating countries.*®®

Against this backdrop, economic sanctions and oil and gas
supply disruptions in 2022 and 2023 (linked to the war in
Ukraine), demands of post-COVID-19 economic rebound, and
extreme weather events affecting energy production have led
to a sharp increase in energy prices and a rapid pursuit of new
energy sources.” In some places, this caused a reversion to
dirty fossil fuels, including coal, and renewed oil and gas
exploration.” High energy prices and the associated inflation
pushed governments to borrow heavily to subsidise energy
bills. High energy prices led to soaring profits for global oil and
gas firms of US$4 trillion in 2022, roughly 270% higher than the
average of $1.5 trillion in recent years, with the bulk of these
profits going to major oil and gas exporting states.””*® Profits
of six major oil companies reached a record of over $200 billion
in 2022.2%9%7 Only minor taxes, if any, were applied to these

incentives for health-harming emissions and slow the
low-carbon transition.® This indicator compares
carbon prices and monetary fossil fuel subsidies to
calculate net economy-wide average carbon prices and
revenues in 87 countries that emit 93% of global CO,
emissions.

In 2020, despite 45 countries having a carbon pricing
mechanism in place, simultaneous subsidies meant
that only 18 produced a net-positive carbon price—all
but one of which were very high HDI countries.
68 (78%) of 87 countries reviewed had net-negative
carbon prices (ie, they provided a net subsidy to fossil
fuels) for a net total of $305 billion that year alone. The
median subsidy value in these 68 countries was
$1-3 billion, with eight countries each exceeding
$10 billion. Net subsidies exceeded 10% of national
health spending in 26 (30%) countries, and 50% in ten
countries (11%). COVID-19 restrictions in the highly
subsidised transport sector meant the total net subsidy
spent was 47% lower in 2020 than in 2019. However,
the sharp increase in energy costs that followed is
expected to have substantially increased net subsidies
in 2021-22.

Redirecting government support from subsidising
fossil fuels to incentivising the expansion and

windfall profits. Over half of oil and gas company outflows went
to shareholder returns and debt repayments in 2022, the
highest level in over 15 years; the $1.5 trillion returned to
shareholders in 2020-22 could have fully covered the clean fuel
investments required between 2023 and 2030 in the
International Energy Agency’s Net Zero Emissions Scenario.
Although clean energy spending by oil and gas companies
quadrupled between 2020 and 2022 to roughly $20 billion, this
spending only represented roughly 4% of their overall capital
investment.” In fact, given the current situation of
hyperprofitability, a number of oil and gas companies have
backtracked on clean renewable energy activities and increased
oil and gas production plans.?7¢2

However, expensive fossil fuel imports and an increased desire
for energy security are also driving uptake in renewables, and
the uptick in coal appears to be temporary.?**2 The USA's 2022
Inflation Reduction Act (IRA) included $369 billion for
improving energy security and accelerating the zero-carbon
energy transition and is expected to increase the reduction in US
greenhouse gas emissions from 26% of 2005 levels to 40% of
2005 levels by 2030.7 The subsidising of renewable energy
under the IRA has sparked a subsidy race,?® causing the EU, in
response, to launch the Green Deal Industrial Plan in 2023 to
seek to keep green projects in Europe. %%

The urgent need to accelerate the net-zero transition means
fossil fuel firms must be pressed to abandon a near-term focus
on returns and redirect profits to fund the green transition.”®®

affordability of low-carbon power, health protection,
public health promotion, and health care, and to
providing other means of support to the individuals
who might be most affected by potential increases in
energy prices would deliver net benefits to health and
wellbeing and support a just transition.?*** International
financing mechanisms are needed to support low-
income countries, which are vulnerable to energy costs,
in their transition to sustainable energy sources,
particularly in light of the ongoing energy crisis, and to
safeguard all dimensions of human health.”

Indicator 4.2.5: production-based and consumption-based
attribution of CO, and PM,, emissions—headline finding: in
2021, 4-2% of global CO, emissions and 5-2% of global PM,
emissions occurred in low HDI countries, medium HDI
countries, or high HDI countries due to the net import of goods
and services consumed in very high HDI countries
Consumption-based emission accounting allocates
emissions to countries according to their consumption
of goods and services, even when the physical emissions
associated with those goods and services occurred
abroad. This indicator uses an EE-MRIO model*****” to
quantify countries’ consumption-based and production-
based contribution to CO, and PM, ; emissions.
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Figure 12: Direct and indirect employment numbers in the renewable energy
sector and direct employment numbers in fossil fuel extraction

In 2021, the production of foods and services traded
between countries with different HDI levels accounted
for 18-9% of global CO, emissions and 18-8% of global
PM, ; emissions. The very high HDI group is the largest
CO, emitter in both production-based (44-7% of total
global CO, emissions) and consumption-based
accounting (48-9%), followed by the high HDI group
(43-7% and 39-5%, respectively). Furthermore, the net
imports of goods and services into very high HDI
countries resulted in CO, and PM,; emissions in
countries with lower HDI, accounting for 4-2% and
5-2% of global emissions, respectively. Very high HDI
countries were the only group with higher consumption-
based than production-based emissions of both
pollutants, resulting in pollution in countries with
lower HDI levels. Compared with 2020, in 2021, the
global share of CO, from both production-based and
consumption-based emissions increased in all HDI
groups except the high HDI country group.

Indicator 4.2.6: compatibility of fossil fuel company strategies
with the Paris Agreement—headline finding: the strategies of
the 20 largest oil and gas companies as of February, 2023,
would lead to production exceeding their share of levels
consistent with 1-5°C of heating by 173% in 2040, an increase
from the 112% expected as of February, 2022

Emissions from oil and gas need to be reduced to keep
global mean temperature rise below 1-5°C and enable a
healthy future.®** This indicator assesses the alignment
of current oil and gas company production strategies
with Paris Agreement goals, with data on actual
commercial activities from the Rystad Energy database
based on the actual commercial activities for the
20 largest oil and gas companies by their projected 2040
production  rates.”” These companies include

11 state-owned national oil and gas companies (NOCs)
and nine publicly listed international oil and gas
companies (IOCs) responsible for 37% and 15-5% of
total global production, respectively, in 2022
(52-5% overall). Projected emissions under current
strategies are compared with the IEA’'s Net Zero
Emissions pathway compliant with 1-5°C of heating,*®
assuming constant market shares at the 2015-20 average.

Data indicate that, regardless of their claims and
commitments, the compatibility of the plans of these oil
and gas companies with international climate
commitments has decreased further from 2021 to 2022.
Their production strategies as of February, 2023, would
generate GHG emissions in 2030 that exceed their annual
share compatible with 1-5°C of heating by an average of
48% (47% for NOCs and 50% for 10Cs), increasing to
173% in 2040 (181% for NOCs and 153% for IOCs;
figure 13). These represent sizeable increases from the
companies’ February, 2022, strategies, which would have
resulted in combined emission excesses of 43% in 2030
and 112% in 2040. Although some of these increases are
due to a slight tightening of the post-2030 Net Zero
Emissions pathway, these still represent substantial
increases in the extent to which oil and gas production
ambitions in company strategies are inconsistent with
the goals of the Paris Agreement.

Indicator 4.2.7: fossil fuel and green bank lending—headline
finding: green sector lending has risen sharply since 2016, to
$498 billion in 2021, and is approaching fossil fuel lending;
however, 22 of the top 40 private banks have increased their
fossil fuel lending
Redirecting the finance sector away from fossil fuels
and towards clean renewables, energy efficiency, and
carbon sinks is essential for a healthy, just transition to
net-zero emissions. The Net-Zero Banking Alliance
(NZBA), which currently represents 40% of global
banking assets, was convened by the UN Environment
Programme in 2021 to promote this goal. Estimates
suggest that 70% of the required investment in green
energy will come from private sources (ie, non-
government sources), and an increasing amount will be
mobilised as debt.* New to this year’s report, this
indicator draws on data from Bloomberg to monitor
lending from private banks to the fossil fuel sector and
green sector (comprising renewable energy and energy
efficiency, carbon sinks, and other energy sustainability;
appendix p 204). Average annual lending to the fossil
fuel sector in the years before the Paris Agreement
entered into force (2010-16), was $549 billion, and
annual lending increased slightly in the following years
(2017-21) to $572 billion (figure 14). The top seven
lending banks, dominated by US institutions, account
for 39% of total lending to the fossil fuel sector over the
past decade.

In 2017-21, the 40 banks that lent the most to the fossil
fuel sector in the past decade invested, on average,
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Figure 13: Compatibility of 20 large oil and gas company production
strategies with the Paris 1.5°C climate target

Percentages in brackets in the legend represent the average 2015-20 global
market share. CNRL=Canadian Natural Resources Limited. I0Cs=International oil
and gas companies. KPC=Kuwait Petroleum Corporation. NIOC=National Iranian
0Oil Company. NOCs=national oil and gas companies.

$489 billion yearly in oil and gas—~87% of total global bank
lending to the fossil fuel sector. Of these banks, 22 (55%)
had increased their average annual fossil fuel lending from
2010-16. Despite being NZBA members, three Japanese
banks (Sumitomo Mitsui, MUFG, and Mizuho Financial)
dominated this cohort in terms of absolute spend and
relative increase. By contrast, five European banks led fossil
fuel finance reductions (Nordea, UBS, DNB ASA, Deutsche
Bank, and Credit Suisse), having reduced their fossil fuel
lending in 2017-21 by over 25% compared with 2010-16.
The biggest fossil fuel lenders (Citi, Wells Fargo, and
JP Morgan), which together provide 22% ($616 billion) of

total fossil fuel lending provided by the top 40 lending
banks in 2017-21, have made negligible progress on
reducing their fossil fuel lending, despite being NZBA
members.

Green lending by the banking sector globally, on the
other hand, has increased substantially from $75 billion
in 2016 to $498 billion in 2021, when it approached the
degree of lending to the fossil fuel sector. Of the top
seven institutions that together provided 34% of total
green finance in the past decade, four were European
banks. Year-on-year growth increased from 16% in
2020 to 92% in 2021, reflecting the increased cost
competitiveness of renewables following the COVID-19
pandemic.

Conclusion

International loss and damage negotiations have put
economics and finance at the centre of climate change
discussions. This section exposes some of the extensive
economic losses and damages from the health impacts of
climate change currently affecting people worldwide
(indicators 4.1.1-4.1.4), which in turn further undermine
the socioeconomic determinants of health, and further
restrict the scarce resources available to foster the
transition to a healthy future.

Despite these impacts, substantial and sustained
investment today can still deliver the economic
transformation needed to avert the most catastrophic
health impacts of climate change and forge a fairer,
prosperous future. However, governments continue to
incentivise a carbon-intensive, health-harming economy,
allocating amounts often equivalent to substantial
proportions of their health budgets to subsidising fossil
fuels (indicator 4.2.4). Meanwhile, oil and gas companies
are increasing their non-compliance with the 1-5°C
heating target of the Paris Agreement as high energy
prices incentivise oil and gas investments (indicator 4.2.6),
and leading banks have maintained high levels of lending
to fossil fuel companies despite their commitments to
the NZBA (indicator 4.2.7).

Yet, some indicators show promising trends.
Investments and employment in the renewable energy
sector continue to increase (indicators 4.2.1 and 4.2.2).
Green lending has accelerated since 2010 and is
approaching the level of fossil fuel lending
(indicator 4.2.7). Increased investment in clean renewable
sources of energy can help countries respond to the
energy crisis, improve energy security, and reduce air
pollution, thereby helping to achieve a net-zero-emission,
healthy, and equitable future.

A financial transformation will be essential to
achieving these goals. This transition will require
comprehensive cost-benefit analyses, which consider
the economic costs of the health impacts of climate
change, including the impacts on the health system
and the broader economy, and the potential savings
from avoiding them. The current capacity to capture
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such effective costs is limited by the scarcity of data on
health spending and economic performance, and is a
gap that the Lancet Countdown will continue to seek to
address. A further gap relates to our limited capacity to
monitor the potential local economic benefits and
harms of the transition away from fossil fuels and
towards renewable energies, particularly for com-
munities at sites of extraction—a gap that will be crucial
to address in the future to monitor and support a just
transition.

Section 5: public and political engagement with health
and climate change

Previous sections made clear the fact that climate change
is an increasing threat to health, driven by high-emitting
countries but impacting most the communities least
protected from its adverse effects.”*” Action to date has
failed to reverse the upward trends in energy-related
carbon emissions,” global temperatures,’ and their
associated health-damaging exposures and impacts.
Putting people at the centre of the climate conversation
can help expose the human impacts of inaction, and the
benefits of an accelerated response to meet the ambitions
of the Paris Agreement.

This section focuses on societal actors with a key role to
play in accelerating action. It tracks engagement by the
media, individuals, scientists, governments, international
organisations, and the corporate sector. Where possible,
indicators examine engagement with the health benefits
of climate change action. For all indicators, methods,
data sources, and further analyses are provided in the
appendix (pp 208-303).

Indicator 5.1: media engagement with health and climate
change—headline finding: in 2022, global newspaper coverage
of health and climate change continued its upward trend, with
24% of all climate change articles mentioning health
Traditional media outlets (newspaper, radio, or
television) are major platforms for public engagement,
and continue to play an important agenda-setting role
within  today’s multimedia landscape.*" This
indicator tracks coverage of health and climate change in
66 newspapers (both print and online formats) from 36
countries, including the People’s Daily, the media outlet
that best represents mainstream politics in China.****
There is poor sample coverage in low-income countries,
particularly in sub-Saharan Africa, thus under-
representing reporting in these highly vulnerable
countries.

Media engagement continued its upward trend in the
global set of newspapers. In 2022, 24% of climate change
articles (14134 of 58395) referred to health, the highest
proportion to date. The number of articles engaging with
health and climate change also increased, by 12%
between 2021 and 2022, and by over 200% from 2017,
However, there is little mention of the health co-benefits
of climate change action. In English-language
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Figure 14: Total lending to the fossil fuel (left) and green sectors (right) between 2010 and 2021
The contributions of the seven top banks (ranked by cumulative investment) are also shown. MUFG=Mitsubishi

UFJ Financial Group.

newspapers, fewer than 1% of articles (20 of 12273) in
2022 relating to health and climate change refer to health
co-benefits. In the People’s Daily, coverage of climate
change in 2022 reached its highest recorded level. The
increase was related to China’s carbon neutrality goal,
pledged at the end of 2020. However, only a small
proportion of climate change articles (7 of 2132; <1%)
referred to health.

Indicator 5.2: individual engagement with health and climate
change—headline finding: individual engagement with health
and climate change remained low in 2022; of all click views
that led to health-related articles, only 0-03% came from
climate change-related articles, and only 0-36% of click views
that led to climate change-related articles came from health-
related articles

This indicator tracks individual engagement with health
and climate change by monitoring searches on
Wikipedia, the online information source with a wider
population reach than traditional encyclopaedias.”**
With its content created and edited by users, Wikipedia
also influences the agenda of other media sources.* The
analysis was based on the English-language Wikipedia,
which represents roughly 50% of global traffic to all
Wikipedia language editions.™*

The indicator measures an individual’s clicks between
an article on health and one on climate change (or vice
versa), known as their clickstream activity. As in
previous years, individuals seldom move between health
and climate change; instead, co-click activity is
predominantly within sets of articles on either health or
climate change. Among all click views that led to a health-
related article, only 0-03% came from a climate change-
related article; among all click views that led to a climate
change-related article, only 0-36% came from a
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health-related article. Across the 2018-22 period, there
was no consistent trend in engagement between health
and climate change as reflected in clickstream activity;
the increase noted in 2021, which was driven by
COVID-19 related searches, did not continue in 2022.

5.3 Scientific engagement with health and climate change
Peer-reviewed journals are the primary source of
scientific evidence for the media, national governments,
and the public.”® The following indicators track
engagement on health and climate change in the
scientific literature.

Indicator 5.3.1: scientific articles on health and climate
change—headline finding: after rapid growth in 2020 and
2021, the number of scientific papers investigating the links
between health and climate change in 2022 fell by

2% compared with 2021, but remained three-times higher
thanin 2012

This indicator uses a machine-learning methodology to
monitor the number of peer-reviewed scientific articles
on health and climate and reports a growing body of
scientific literature on climate and health, 80% of which
has been published since 2012. In 2022, a total of
3149 papers were published, 3-7-times more than in
2012. This total represents a reduction of 2% between
2021 and 2022; although whether this reduction heralds
a slowdown or a return to previous trends after
exceptionally high years in 2020 and 2021 remains to be
seen. Climate and health research continues to be
dominated by studies on weather-related impacts, with
little research on the links between health and mitigation
and adaptation policies.
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Figure 15: Studies linking health impacts to attributable climate changes

(A) Studies linking health impacts to attributable climate changes by topic area, grouped by HDI level. (B) Number
of studies linking health impacts to attributable climate changes and number of people (millions) exposed to
attributable climate changes in countries grouped by HDI level. HDI=Human Development Index.

Indicator 5.3.2: scientific engagement on the health impacts of
climate change—headline finding: there are global inequalities in
the location of studies referring to the health impacts of human-
influenced climate drivers: 6-89 studies per 1 million people in
very high HDI countries, and 1-61 and 1-51 studies per 1 million
people for medium HDI countries and low HDI countries,
respectively; of 37 extreme events analysed for detection and
attribution between 2022 and 2023, 31 (84%) more likely, more
severe, or more likely and more severe due to climate change

New to this year’s report is a set of subindicators
capturing health impacts that can be tentatively attributed
to climate change by using different methods to estimate
these climate-related health impacts.

Building on indicator 5.3.1, the first subindicator maps
the volume of studies published between January, 1985,
and December, 2022, referring to health impacts related
to climate variables, for which changes in the climate
driver can be attributed to human influence. Across
this period, 16700 studies refer to health impacts from
events that can be attributed to anthropogenic climate
change, the largest proportion of which (41%; n=6767)
are related to infectious diseases.

However, there is a marked geographical inequality in
the location of these studies (figure 15). In very high HDI
countries, there is a ratio of 6-89 studies per 1 million
people exposed to human-influenced climate drivers; in
high HDI countries, the ratio stands at 2-53 studies per
1 million people. In contrast, for medium HDI countries
and low HDI countries, the ratios stand at 1-61 and
1-51 studies per 1 million people, respectively.

Detection and attribution studies evaluate the causal
role of climate change in weather-related events.*” In this
indicator, a literature review is used to monitor published
detection and attribution studies, combining them with
the associated morbidity and mortality values reported by
EM-DAT.

From January, 2022, to March, 2023, 40 attribution
studies analysed 37 events across six regions. Of these
events, 31 (84%) were found to have been made more
likely, severe, or both due to climate change. Extreme
heat and flooding were the deadliest of the events
analysed, causing 7991 and 3460 fatalities, respectively.
However, these figures are probably underestimates, as
they do not include delayed or indirect deaths that can be
substantial in prolonged events.**

Seven studies (18%) pertained to events that occurred in
low and medium HDI countries, an increase from four
studies (6%) in 2021, and three studies (12%) in 2020.*
Additionally, 17 studies (43%) made direct reference to
health impacts, consistent with an overall increase in
impact attribution research linking attribution science
directly to environmental and socioeconomic outcomes,
including health.

5.4 Political engagement with health and climate change
Engagement from political leaders is central to climate
interventions that protect human health. The following

36 www.thelancet.com Published online November 14, 2023 https://doi.org/10.1016/50140-6736(23)01859-7



Review

indicators monitor political engagement through national
leaders’ statements at the UN General Debate, the
cornerstone of the annual UN General Assembly;**** and
NDCs, the key policy instrument for protecting people
and the planet from climate change.”” In addition, a new
indicator tracks engagement from international
organisations with the intersection of health and climate
change.

Indicator 5.4.1: government engagement—headline finding:
50% of countries mentioned the intersection of health and
climate change at the UN General Debate in 2022, a
10% decrease from 2021; 95% of updated NDC documents
refer to health, an increase from 73% in the first submission
The UN General Assembly is the policy-making body of
the UN,”* and (through the annual UN General
Debate) provides the major global platform for national
governments to highlight challenges requiring action by
the international community. In 2022, engagement on
heath and climate change declined compared with 2021,
when 60% of government leaders discussed health and
climate change, many in the context of the COVID-19
pandemic. Nonetheless, 50% of national leaders
discussed the health—-climate change nexus; SIDS
represented 64% of those, continuing to lead engagement.

The speeches made by countries least responsible but
most affected by climate change continued to highlight
the human and environmental devastation of climate
change. For example, Pakistan’s address focused on the
floods the country experienced in 2022, stating, “In that
ground-zero of climate change, 33 million people,
including women and children, are now at high risk
from health hazards, with 650000 women giving birth
underneath makeshift tarpaulins... in peril from disease
and malnutrition.”” Although most of the references
focused on the impacts of climate change on health,
there were also references to the health co-benefits of
mitigation. For example, Fiji's address stated, “We
legislated a net-zero commitment by 2050, ...which will
make us more energy secure, protect us from energy
price shocks beyond our control, and provide us with
cleaner air, better health, and better jobs.”*°

The second part of this indicator measures engagement
with health and climate change in NDCs. In compliance
with the Paris Agreement, countries must periodically
report increasingly ambitious contributions towards
international climate commitments.* UN member
states’ second NDCs (as of February, 2023) point to
increasing engagement on health compared with their
first NDCs. Engagement in the first NDCs was led by the
countries most affected by climate change and all
countries in the low HDI group referred to health. In
subsequent NDCs, engagement increased sharply
among the high HDI country group (from 86% to
100% of countries) and very high HDI country group
(from 33% to 87%). Of all updated NDCs, 95% now refer
to health—an increase from 73% in the first round.

Panel 8: Protecting health through climate legislation and litigation

The law is an important arena for action on health and climate change.**** Across different
countries, climate-related legislation has been passed at national and subnational levels,
and citizens have turned to litigation to force governments to strengthen mitigation and
adaptation actions. These legal instruments have incorporated health in various ways.

Health impact and adaptation

A growing number of countries have enacted laws establishing national emissions
reduction targets and strengthening climate governance.**** Many of these laws include
direct references to the health impacts of climate change—both in terms of justifying the
legislation and including adaptation provisions focusing on citizens’ health. For example,
Portugal’s 2021 Framework Climate Law includes an article on public health that
stipulates that the government must support the “assessment of global and national risks
and the preparation of action, prevention and contingency plans in the face of extreme
climatic phenomena, the emergence of new diseases or the worsening of the incidence of
diseases as a result of climate change”.* Climate laws that include health adaptation
provisions have been introduced in places such as Ecuador,** Nauru,**” and the EU.>**

Mitigation and health co-benefits

Other countries have introduced laws targeting emissions reductions and environmental
protections that explicitly refer to health co-benefits (eg, North Macedonia’s Law on
Ambient Air Quality).>** An emphasis on health can also be seen in laws that might not
primarily target climate change. For example, the USA’s 2022 Inflation Reduction Act
(IRA) aims to curb inflation by, among other steps, investing in domestic energy
production and promoting healthy, zero-emission energy.** Through various health and
climate-related provisions, the IRA could play a crucial role in protecting health from the
adverse impacts of climate change.**

Litigation

Evidence relating to the health impacts of climate change has also been used in litigation
cases, such as civil legal proceedings against governments, to accelerate climate change
action.* In a landmark court case in Germany in 2020, a group of young people filed a
legal challenge to Germany’s Federal Climate Protection Act on the basis that the target of
reducing greenhouse gas emissions by 55% between 1990 and 2030 was insufficient for
the country to meet its Paris Agreement targets, which therefore violated their human
rights as protected in Germany's constitution.** A key component of the claimants’ case
was evidence of the health impacts of climate change, which they argued violated their
right to life and physical integrity.** The court ruled in their favour, leading to the German
Government revising their mitigation targets.** An emphasis on the health impacts of
climate change can also be observed in other recent and ongoing litigation cases at the
international level. For example, the UN Human Rights Committee ruling in favour of
Indigenous Torres Straight Islanders—who had lodged a complaint against the Australian
Government for failing to adequately cut emissions or implement necessary adaptation
measures—referred to the health impacts of climate change for Indigenous people on the
low-lying islands.*** A focus on the health dimensions of climate change is also likely to be
central to the climate-related litigation pursued by Small Island Developing States (SIDS).
In December, 2022, the Commission of Small Island States on Climate Change and
International Law made an unprecedented formal request for an advisory opinion from
the International Tribunal for the Law of the Sea.** The case documents include a strong
focus on the health impacts of climate change, particularly in relation to how these
undermine the right to health and the right to a clean, healthy, and sustainable
environment for citizens of SIDS 7

Along with being effective instruments for action on health and climate change,
legislation and litigation can increase engagement in other key societal domains,
including in the media, the public, and the corporate sector.*34
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However, across all three rounds of NDCs, the very high
HDI group was least likely to refer to health. As a further
indicator of government engagement, panel 8 presents
evidence on how national laws can serve as instruments
of climate change action by mandating mitigation and
adaptation actions with health co-benefits.

Indicator 5.4.2: engagement by international organisations—
headline finding: tweets mentioning the health co-benefits of
climate change action reached a record of 22% of all monthly
tweets from international organisations in November 2022, in
a continuously upward trend

International organisations (eg, international and
regional development agencies and supranational bodies
such as the EU, African Union, and UN agencies) are
playing an increasingly important role in climate change
action.**' This new indicator tracks engagement on the
health co-benefits of climate mitigation on the official X
(formerly known as Twitter) accounts of international
organisations, key platforms for their communication
with journalists and the general public.*

The indicator focuses on 41 international organisations
with an operational focus on climate mitigation or
adaptation across a broad range of sectors (eg,
development and disaster risk management, trade and
finance, energy policy, or food and agriculture). The
dataset consisted of 1392892 tweets between 2010 and
2022, of which 1354924 were English-language tweets,
which were analysed to identify tweets engaging with
the health co-benefits of climate change mitigation.
Engagement on these co-benefits (as a proportion of the
total number of tweets by each international organisation)
increased across this period: by November, 2022, a record
22% of tweets mentioned health co-benefits, an increase
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Figure 16: Engagement with the health co-benefits of climate change
mitigation in the tweets of 41 international organisations, 2010-22

The smooth line represents a local regression with locally estimated scatterplot
smoothing; the thinner line represents the actual number of tweets over time.

from an average of 7% in 2010 (figure 16). There were
clear differences among sectors, with the greatest
engagement on health co-benefits coming from
international organisations from the energy, environment,
food and agriculture, and global development banking
sectors.

Indicator 5.5: corporate sector engagement with health and
climate change—headline finding: corporate sector
engagement with health and climate change reached its
highest recorded level in 2022, with 38% of companies
referring to the health dimensions of climate change

The UN Global Compact (UNGC) is the largest
global corporate sustainability framework,”” and one
associated with improved environmental and social
responsibility among participating companies.”*** This
indicator monitors engagement on health and climate
change from the over 20000 companies from
162 countries that signed up to the UNGC by tracking
mentions of health and climate change in their annual
Global Compact Communication of Progress reports.
Engagement in 2022 reached its highest recorded level,
with 2337 of 6089 companies (38%) referring to the
health dimensions of climate change. However, a higher
proportion of companies continue to engage with either
health (88% in 2022 vs 82% in 2011) or climate change
(75% in 2022 vs 63% in 2011).

Conclusion

Public and political engagement on health and climate
change continued its upward trend across 2022, reaching
the highest recorded level of engagement among
government leaders and companies signed up to the UN
sustainability charter, while maintaining recent higher
engagement in global newspapers. There is also evidence
of increasing engagement on the health co-benefits of
climate mitigation among international organisations,
for example. The Lancet Countdown will continue to
track key sites of engagement. It will address gaps in the
current coverage by extending the global reach of existing
indicators and by introducing new indicators that directly
capture people’s perceptions of health and climate
change within and between countries.

Engagement with the climate change-health nexus is
growing. But, as this section demonstrates, there is
greater engagement with health and climate change as
separate issues, as evidenced by the digital footprint of
Wikipedia users, government leaders at the UN General
Debate, and companies in the UNGC. In addition,
profound inequities in engagement persist. Scientific
research is concentrated in countries and regions more
protected from the adverse consequences of climate
change, with much less focus on communities vulnerable
to climate change impacts in Africa, Asia, and South and
Central America. At the same time, government
engagement has been led by countries bearing the brunt
of a climate crisis to which they contributed little. These

www.thelancet.com Published online November 14, 2023 https://doi.org/10.1016/50140-6736(23)01859-7



Review

stark contrasts point to the negative impacts of climate
change on inequality and the importance of tracking the
distributional effects of climate change action both across
and within countries.***¢

Conclusion: the 2023 report of the Lancet
Countdown

The 2022 report of the Lancet Countdown warned that
global health is at the mercy of fossil fuels and noted a
unique opportunity, as countries responded to the energy
crisis, to deliver transformative climate change action for
a thriving future.® This year’s report finds few, if any,
signs of the urgently needed progress, in a world still
bound to fossil fuel ambitions.

With extreme weather records breached in all
continents through 2022, risks to human health and
survival are increasing across all the dimensions
monitored. Around the world, people face increased
heat-related illness and extreme weather-related risks,
infectious disease spread, and worsened food insecurity
(section 1). The associated economic losses add to the
health burden, eroding the socioeconomic building
blocks of health (indicators 1.1.4, 4.1.1, and 4.1.3). Despite
the rising risks, adaptation efforts fall short of the
necessary action to protect people’s health, particularly in
lower HDI countries where structural inequities limit
access to funding and technical capacity (section 2). This
scarcity is aggravated by the rising economic losses from
climate change impacts, and the persistent failure of
wealthier countries reach the promised sum of
$100 billion annually to support countries most affected
by climate change.”® As a result, the most vulnerable and
minoritised communities are left the least protected, and
the deep within-country and between-country health
inequities are further exacerbated.

The impacts observed at the global 10-year average of
1-14°C of heating offer an early glimpse into a future that
increasingly threatens people’s health. New to this year’s
report, projections reveal the potential human cost of
further delayed action, with every health hazard assessed
projected to increase even under a scenario compatible
with a 2°C mean temperature rise (section 1). Accelerating
adaptation remains essential to minimising the
associated health impacts. However, with various limits
to adaptation already being rapidly reached,” these data
underline the crucial health imperative to urgently
strengthen mitigation efforts to restrict global mean
temperature rise to 1-5°C.

However, the pace and scale of mitigation efforts
continue to fall very far short of those required to
safeguard people’s safety. Current policies put the world
on track for a potentially catastrophic 2-7°C of heating by
2100, and energy-related emissions reached a new record
high in 2022 (indicator 3.1.1). Meanwhile, high energy
prices yielded $4 trillion in profits for oil and gas
companies (panel 7), incentivising fossil fuel expansion.
Indeed, oil and gas companies allocated only roughly

4% of their capital investment to renewables and further
reduced the compliance of their strategies with
international climate change goals (panel 7 and
indicator 4.2.6).” The finance sector is also contributing
to growing health threats, as 55% of the private banks
that provide the most finance to fossil fuels are increasing
their lending (indicator 4.2.7)77°*" Rather than
discouraging health-harming fossil fuel burning, most
governments keep incentivising it through subsidies,
often for sums equivalent to substantial proportions of
their health budgets (indicator 4.2.4). Meanwhile,
agricultural emissions also continue to increase,
alongside a global food system that supports unhealthy,
carbon-intensive diets (indicators 3.3.1and 3.3.2).
Despite a rapidly growing use of clean renewable
energy, renewables still account for only 9-5% of the
world’s electricity (indicator 3.1.1). The share is even
less in low HDI countries, where (often despite vast
availabilities of natural renewable energy resources)
clean renewables account for just 2-3% of electricity
generation, and 92% of domestic energy still comes from
polluting fuels (indicators 3.1.1 and 3.1.2). This resulted
in 1-8 million deaths from ambient fossil-fuel-derived
air pollution globally in 2020, and the use of dirty
fuels inside homes caused, on average, 140 deaths per
100000 inhabitants across 62 assessed countries
(indicators 3.1.2, 3.2.1, and 3.2.2). Populations in low
HDI countries are exposed not only to dirty fuels, but
also to persistent energy poverty (indicator 3.1.2 and
3.2.2). In addition, communities living in proximity to
fossil fuel extraction sites and renewable industries often
see their health affected by the harms of poorly regulated
local industrial activity.*” This inequitable energy
transition is leaving the most underserved populations
behind, exacerbating heath inequities and perpetuating
harmful extractive practices that undermine human
health, wellbeing, and the social, economic, and
environmental conditions on which they depend (part A).
Notwithstanding the insufficient progress identified,
this report reveals the path to a healthy future. Redirecting
subsidies, lending, investment, and other financial flows
away from fossil fuels is crucial to supporting a healthy
future. Funds are available to support a just clean energy
transition, health-promoting activities, and reduced
inequities (indicator 4.2 and panel 7). Empowering
countries and local communities in the safe development,
deployment, and adoption of clean energies can reduce
energy poverty by supporting access to decentralised
energy. In turn, this can promote access to quality health-
supporting services and promote local skills, generate
jobs, and support local economies—strengthening the
socioeconomic determinants of health (indicator 4.2.2
and panel 6).*7#** Health-centred urban redesign can
promote safe active travel, reduce building and transport-
based air pollution and GHG emissions, and increase
resilience to climate hazards (indicators 3.1.3 and 3.2.1).
Increasing urban green spaces can also offer local
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cooling, increase carbon sequestration, and provide
direct Dbenefits to physical and mental health
(indicators 2.2.2 and 2.2.3). Providing further support for
climate and health risk assessments and adaptation
planning can support increased resilience to unavoidable
climate change, delivering stronger health systems for
all (indicators 2.1.1-2.1.3, 2.3.1, and 2.3.2). The health
benefits of climate action could be transformative,
protecting lives and livelihoods and paving the way to a
thriving future.

Achieving these ambitions requires guidance and
leadership on health-promoting climate policies, and
steadfast, sustained commitments to deliver a just transi-
tion. Driven by the mandate to protect people’s health,
wellbeing, and survival above all else, health professionals
are uniquely positioned to guide actions to safeguard the
human right to heath and a healthy environment.

Encouragingly, following decades of the health sector
raising the alarm,” engagement with health and climate
change is increasing among key actors and decision
makers (indicators 5.1, 5.4, and 5.5). The renewed focus on
health within forthcoming UNFCCC negotiations offers
an unprecedented opportunity to foster climate action
(panel 2).*" Making the most of this opportunity will
require coordinated efforts grounded in science to hold
decision makers accountable and counteract the growing
lobbying and influence of the fossil fuel sector and other
health-harming industries. To truly protect health, climate
negotiations must drive a rapid and sustained shift away
from fossil fuels, accelerate mitigation, and increase
support for health adaptation. Anything less would amount
to  healthwashing—increasing the acceptability of
initiatives that minimally advance climate change action to
the detriment of billions of people alive today.

With climate change claiming millions of lives annually
and its threats rapidly growing, seizing the opportunity
to secure a healthier future has never been more vital.
Ensuring that a thriving future remains in reach will
require the coordinated action of health professionals,
policy makers, corporations, and financial institutions.
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