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Executive Summary

Climate change is already happening and its impacts around the world are severe.

Extreme heat and heatwaves are by far the deadliest and most worrisome impacts of climate change. Although
extreme heat is a well-known phenomenon in many parts of the world, human-caused climate change is already
increasing the frequency and intensity of extreme heat periods with projections for 2030 and beyond painting a
worrisome picture for the future. The hazardous effects of extreme heat on the human body are manifold and can
reach from mildly irritating impacts such as dizziness or dehydration to life-threatening impacts such as chronic
kidney failure or deadly heatstrokes While the link between heat impacts on health and economic impacts on
countries' economies has been established recently, the quantification of the monetary impacts of heat and
health on individuals has been limited. However, this is crucial to understand how heat and health impacts are
weakening households' and individuals' economic situations in the short and long term, and how those monetary
consequences are shaped by different pre-existing factors.

Feel the heat: reduced incomes, increased living costs

In this study, we establish the link between heat, health and cost of living which will then be applied to eight
different country contexts namely Bangladesh, Brazil, France, India, Indonesia, Italy, Nigeria and South Africa. We
propose an integrated focus on the monetary effects on individuals and households along two dimensions:
decrease of income and increase in private healthcare costs.

¢ Income reduction is caused by individuals' response to heat stress, which can result in slowing down
work, taking longer breaks, or limiting working hours during certain times of the day. The recovery period
after experiencing heat impacts can take up to several weeks. This can have severe consequences for
income, especially for informal sector workers not covered by social protection where employees get paid
on an hourly basis or per piece where loss of working hours directly translates into loss of income.

¢ Increasing cost of living is caused by the treatment of heat impacts on health requiring medical attention
especially in country contexts with a high share of private medical out-of-pocket expenditures.

Heat as a serious risk for health and loss of income across countries

Our results show that the impact of extreme heat on human health leads to a serious risk of substantial
reductions in income across heat affected countries. Losses are especially high in agriculture and construction as
working in both sectors requires physically demanding outside work where access to shade and cooling is
limited. The consequences are massive income losses resulting from the loss of working days due to severe heat
impacts on the health of workers. As the country examples demonstrate, segments of the population in several
countries where informal labour predominates are at risk of falling below the poverty line. Bangladesh, India,
Indonesia and Nigeria face the highest absolute losses of working hours leading to cumulative losses of 19+ days
of work lost per year in the agriculture and construction sector with severe heat risks projected for the near-
future for most parts of the countries. This is particularly worrisome as all four countries share a relatively high
rate of informality in agriculture and construction as well as relatively low pay in agriculture, especially for
women. Brazil faces high losses as well with cumulative losses of about 7 days of work per year due to health
impacts from heat with significant heat risks for the Northern part of the country where losses in productivity
are projected to up to 80% during heatwaves under SSP2-4.5 scenario. South Africa, France and Italy face losses
of about 1 working day per year in agriculture and construction. All three countries share low rates of informality
as well as moderate heat risks across the countries. However, the health impacts from heat lead to significant
reductions in GDP each year with losses up to 25 billion USD due to an increase in mortality, minor restricted
activity days and an increase in morbidity. Already countries classified as upper-middle income economies such
as Indonesia or South Africa report high levels of poverty (with 68% of the population earn below 8.30 USD per
day) with losses of working days from heat adding upon the risk of falling further behind the poverty line.



Out-of-pocket expenditures and strong public health systems

The dependency of health systems on private medical out-of-pocket expenditure can be an indicator of increased
financial risks due to health impacts from heat for individuals. Already, Bangladesh as well as Nigeria have high
shares of medical out-of-pocket expenditures between 72 - 79%. Brazil, India as well as Indonesia and Italy have
reduced dependencies on medical out-of-pocket expenditures between 22 - 44%. France and South Africa have
low dependency on medical out-of-pocket expenditures between 7 - 9%. Critically, absolute per capita medical
out-of-pocket expenditure has risen sharply across almost all analyzed countries since 2000, meaning even
where the relative share has declined (India, Indonesia, Brazil), individuals are still paying significantly more
individually. As heat-related illness incidents will increase due to climate change and corresponding healthcare
needs are projected to rise, the need for strong public health systems with reduced dependency on individuals'
medical out-of-pocket expenditures for treating such illnesses is evident alongside the need for strong social
protection coverage including healthcare.

The need for a governance triangle of climate, health, and labour policy

To address these challenges at the international level, an integrated approach across climate, health, and labour
market policy is required. Ideally, this would give rise to a self-reinforcing governance triangle that places the
protection of the individual at the heart of a proactive adaptation policy. Given the current momentum in global
adaptation governance, the framework of the UNFCCC in particular offers different entry points for promoting
further action on heat-related health impacts and their social costs. Among the key entry points are the current
debate on indicators related to the Global Goal on Adaptation as well as the preparation and implementation of
the Belem Health Action Plan (BHAP), Nationally Determined Contributions (NDCs), (Health)-National
Adaptation Plans ((H)-NAPs) and the initial efforts to operationalise Loss and Damage financing. As a cross-
cutting topic, adaptation finance remains among the highest priorities to help ensure more and better adaptation
finance for health. With respect to local and national activities, compensation for the loss of working time due to
heat, as well as insurance solutions that also address gender inequalities, are early examples from the countries
examined in this Discussion Brief that could become necessary elements of good practice.

In a complementary manner, the processes of international climate policy mentioned above should be
systematically leveraged to protect living standards. This social obligation arises from the role of climate change
as a driver, but also from the current dynamics of global, national, and local adaptation policies. Central to this is
enabling access to adequate adaptation finance, which has already been identified in recent years as a key
challenge and, in light of the globally widespread heat crises, requires additional financial resources as well as
clear guidelines on how these can be used efficiently in the service of comprehensive health protection.

Key recommendations

o Integrating health into UNFCCC adaptation and loss and damage architecture: The finalisation of the
Global Goal on Adaptation and related indicators serves as a crucial entry point for enabling proactive
action on negative heat-related health impacts. In addition, the BHAP needs to be the starting point to
further integrate health into UNFCCC architecture with allocated funding as well as concrete actions for
countries to develop heat-health action plans.

e Moving from adaptation planning to comprehensive health-sensitive action: The Belem Action
Mechanism (BAM) for Just Transition needs to include the transition from informality to formality to cover
income losses from heat under social protection policies. Health equity metrics and social cost accounting
should be established as a standard NDC component to fill the gap and raise awareness for countries to act
upon the challenges. To enable concrete action, the streamlining of the nexus into NAP and HNAP
approaches can help to create an impactful basis for enabling funding via international climate finance,
including Green Climate Fund, Adaptation Fund and other relevant multilateral climate funds. Finally,
losses and damages from heat-related health impacts need to be considered as an integral part of the
framework of Loss and Damage mechanisms.

¢ Incorporating climate change and health considerations into labor regulations: As part of the
establishment of a self-reinforcing governance triangle of climate, health, and labour policies,
strengthened cooperation between the three policy areas is needed. This requires reflecting future
projections of heat developments as part of local labour policies, or the integration of heat-related social
protection including state-subsidised parametric insurances. Existing heat protection labour laws should



be linked to social protection schemes that include not only heat impact prevention in labour regulations
but also monetary compensation for losses incurred including the building of strong public health systems
linked to social protection coverage of healthcare costs reducing the reliance on private medical out-of-
pocket expenditures.

Tackling informality and gender-based vulnerabilities: Informality poses a high risk for individual
monetary impacts of heat. Further action is needed to support the transition from informal to formal
sector employment in affected economies. In addition, gender-based vulnerabilities need to be addressed:
men and women experience different vulnerabilities in the context of heat, with men having higher shares
in affected sectors and women earning less. Heat impacts on loss of income need to be included in gender
action plans, with gender-specific action on the transition from the informal to formal sector as well as
tackling the gender pay gap shown in median hourly earnings.

Strengthen data availability on heat, health and cost of living nexus: A strong evidence base is key for
targeted policy action. Ensuring the data availability on expected losses for key sectors such as agriculture
and construction beyond 2030 for all countries can strengthen the case for evidence-based policy
interventions such as targeted social protection schemes for vulnerable groups as well as linking the
projections for extreme heat and heatwaves to medical out-of-pocket expenditures. More research is
needed on the effects of heat and health on country specific health systems financial capacities and
challenges as well as the individual effects of rising health care costs on individuals.
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1 Introduction

The year 2025 was one of the hottest years on record followed immediately by 2024 and 2023. Consecutively, in
late June 2026 Europe experienced an unprecedented heatwave with extreme hot temperatures. France recorded
its hottest day ever recorded with temperatures up to 43.8 °C, Spain recorded its hottest June and the list goes on
(WMO 6/29/2026). Global annual temperature rise is now estimated at 1.44 °C compared to pre-industrial
levels. This development is caused by humans contributing to the most dangerous and devastating development
of this century and beyond - climate change. It is already visible and the impacts it is causing are severe with
extreme heat being by far the deadliest consequence of climate change, claiming approximately 546,000 annual
deaths (for years 2012 - 2021) (Romanello et al. 2025d). Between 1992 and 2013, the economic toll of extreme
heat driven by anthropogenic climate change reached an estimated 16 - 50 trillion USD globally. These losses are
distributed unequally between regions, with region in the bottom income decile losing about 8% of GDP per
capita per year, and regions in the top income decile losing about 3.5% of GDP per capita per year (Callahan and
Mankin 2022). Between 1981 and 2010 an estimated 1.4% of loss of working hours occurred due to heat, which
is the equivalent of around 35 million full-time jobs. The resulting GDP loss from the loss of working hours alone
amounts to 280 billion USD in purchasing power parity (PPP) terms (ILO 2019).

This discussion brief focuses on the causes of such losses. When temperatures rise above a tolerable level the
physical health of human beings is severely affected. It can cause heat strokes, respiratory and cardiovascular
disease, mental health impacts, kidney failure, and death. Consequently, people experiencing such impacts can
suffer from various long-term effects, moreover the recovery period can take time (up to several months in
severe cases). This discussion brief showcases that the monetary effects on individuals and households can be as
severe: extreme heat can contribute to an increase of the cost of living while being responsible for a decrease in
income through a loss of working hours and productivity.

The “cost of inaction” is significant and is felt especially by people least responsible for it. Not only are the effects
experienced differently across regions, but the vulnerability to the monetary effects also differs across population
groups. Poverty places people at great risk of financial loss during extreme heat events. The majority of low-
income households suffers from systemic inequalities causing poor housing with poor insulation, restricted
access to cooling spaces such as green or blue areas (these inequalities are especially pronounced in urban
environments), and insufficient financial resources restricting access to air-conditioning or medical out-of-
pocket expenditures to treat heat impacts. Heat risks are not distributed evenly; they compound existing
structural vulnerabilities (Osberghaus and Abeling 2022). The elderly, children, people with disabilities or
chronic illness, and pregnant people face acute health risks, which escalate when intersected with poverty. Labor
market patterns further amplify this exposure and income loss.

Women are disproportionately concentrated in informal, heat-exposed agricultural work (e.g., Bangladesh), while
men often dominate poorly protected, heat-exposed construction roles (e.g., Brazil). In both contexts, low wages
and weak worker protections translate physical heat exposure directly into income volatility. A
gender-responsive lens on the heat-health-livelihoods nexus highlights structural inequities and points to the
need for targeted policy measures to reduce gender-differentiated risks. More research is needed to deepen the
understanding of the effects on people’s pocket as well as adequate policy action. Good practises exist
showcasing it is possible to act upon challenges created by heat. However, projections paint a worrisome picture
for the future. Increased political attention is needed to strengthen efforts for mitigation of emissions now, before
itis too late.

This discussion brief summarizes the impacts from heat on health as well as the associated costs of heat on
individuals in chapter 2. In chapter 3 a methodology is introduced for creating risk dashboards, quantifying the
monetary impacts of heat which is then applied to eight country case studies namely Bangladesh, Brazil, France,
India, Indonesia, Italy, Nigeria and South Africa. The risk dashboards created are supported by country specific
deep-dives and individual information available on the nexus. In chapter 4 good practises from policy making are
shown with chapter 5 concluding with policy recommendations based on the findings.



2 Heat, health and the increase in cost of
living

2.1 How heat impacts human health

Extreme heat is not a new phenomenon although the unprecedented extreme heat events are caused by human
made climate change (Lee et al. 2023). The impacts of heat on the human body and health have been the subject
of research for several decades producing a vast amount of literature, especially in the field of medical research
(e.g. WHO 1969). Climate change is projected to increase the frequency and severity of heat and heatwaves
globally. Already, between 2020 and 2024, climate change most likely caused 16 out of 19 annual life-threatening
heatwave days. Since the 1990s, heat-related deaths increased 63%, reaching approximately 546,000 deaths
annually between 2012 - 2021 (Romanello et al. 2025d). The known effects remain vast and potentially life
threatening, depending on the heat intensity and time exposurel.

A recent study by International Labor Organization (ILO) provides a detailed overview of the direct impacts of
heat on workers’ health and safety. The publication differentiates between mild effects such as heat fatigue, heat
rash, heat syncope (causing fainting due to low blood pressure), heat cramp (muscle spasm) and heat oedema
(swelling in extremities) and serious effects. While mild effects are discomforting, serious effects such as heat
exhaustion, heatstroke, fluid/electrolyte disorders, cardiovascular impacts/disease, respiratory impacts/disease
and acute/chronic kidney injury can be life-threatening. Mental health impacts are frequently observed with
increased anxiety and psychological distress. Finally, the likelihood of accidents and injuries increases during hot
temperatures, as well as the likelihood of removing safety clothing or equipment to cool down. Additionally,
recovery time must be considered. No universal guideline lists recovery time for each physical impact.

However, a few guidelines (mainly intended for military personnel or athletes) recommend returning to work
after one week, and only after several weeks to months for severe heat-related illness. Otherwise, permanent
damages to the body are risked (ILO 2024).

There are several factors contributing to the vulnerability of certain population groups to the impacts of heat
mentioned above. ILO 2024 categorizes them into four main categories: individual, environmental,
pharmacological and pathological. Individual factors encompass pregnancies, disabilities, advanced age or low
physical fitness. Environmental factors encompass heavy clothing, physical work and radiant heat from
machineries. Pharmacological factors, such as the intake of certain medicine, and pathological factors, such as
acute or chronic illness, could decrease bodies’ capability to withstand heat stress (ILO 2024).

Even though heat has an impact across all population groups, certain groups are more vulnerable to the impacts
such as young children, the elderly, people with disabilities, people with acute or chronic diseases, pregnant
people, outside workers as well as low-income people (ILO 2019, 2024; WHO 2026; Romanello et al. 2025e).

2.2 How heat health impacts affect cost of living

Little research has been done concerning individual monetary consequences of heat impacts on health. While the
link between increasing heat and economic impacts on countries’ economies has been established recently (Borg
etal. 2021; Wyman 2024), the quantification of the monetary impacts individuals is limited. However, this
quantification is crucial to understand how heat and health impacts weaken households’ and individual’s short-
and long-term economic situation, and how pre-existing factors shape monetary consequences. The following

1 The body core temperature of up to 37.5 °C is considered normal, 37.5 - 38 °C is considered borderline hyperthermia with
everything above 38 °C is considered hyperthermia and everything above 39 °C extreme hyperthermia ILO 2024. Already in 1969
WHO recommended to not exceed 38 °C core body temperature for prolonged daily periods during manual work WHO 1969.

2



section establishes the link between heat, health, and cost of living, introducting indicators applied to eight
different country contexts.

2.2.1 Contextual factors

Although extreme heat events will likely increase globally according to IPCC AR6, exposure, frequency and
intensity differ across regions, especially concerning differences in wet-bulb globe temperatures (WBGT)?2 (Lee et
al. 2023).

According to ILO 2019, the risk of income loss due to heat is elevated for people in the informal sector or self-
employed. They rely on payment corresponding to the exact time working; a loss of working hours directly
translates to lost income. Therefore, the situation of individuals in different employment situations differs
severely. Not only does the sector in which the individual is employed matter (see section 2.2.2 for a sector
specific description) but also the informality vs. formality. Individuals employed in the formal sector experience
heat impacts as well. The difference is if they are employed hourly (which again would translate into a loss of
income) or on a monthly fixed wage, where productivity loss would not directly translate into income loss.

Women face disproportionate risks of losses of income due to heat cause by higher informality rates and unpaid
care burdens reducing paid hours during heat. Often, women are represented above average in informal or casual
work (e.g., agriculture, street vending, domestic work, home-based production), where heat-related reductions in
working time or production translate directly into lost earnings and cooling or social protection is limited (ILO
2019). Gender specific roles such as unpaid carework with childcare, eldercare, and water/food provisioning can
become more time-consuming during heatwaves (e.g., queuing for water, caring for ill family members). Further,
safety and mobility constraints can increase risk: early-morning or late-evening shifts are common
heat-avoidance strategies but concerns about personal security limit women'’s ability to shift hours or shift
transportation (UN Women 2020). Lastly, the gender pay gap as well as discriminatory social norms leave women
with lower average earnings and limited possibility to accumulate assets. Pregnancy-related maternity leave
causes income losses where no social protection exists. Pregnant women are especially vulnerable, as
overexposure to heat leads to serious health impacts.

2.2.2 Reduction of income

As outlined, heat can have several impacts on health. As a result, employees often experience a loss in
productivity and / or direct losses of working hours. This is especially the case for certain sectors, such as
agriculture, construction and other sectors relying on heavy outside work. Other sectors relying on heavy manual
work indoors can still be affected by a lack of cooling, such as health-workers, factory workers, and workers
wearing heavy protection equipment in industry. Individuals experiencing heat stress slow down work, take
longer breaks, or limit working during certain times completely. An ILO study estimated the percentages of lost
working hours across sectors on a country level for 1995 and projected to 2030 using the RCP2.6 scenario which
projects a global average temperature rise of 1.5°C by 2100 (ILO 2019).

The recovery period after experiencing heat impacts can take up to several weeks. This has severe consequences
on income, especially if the employee is not covered by a health insurance guaranteeing or continuous payment
in case of illness. If chronic disease develops, or chronic health impacts are experienced, the employee’s
capability to continue working the same job might be limited or hazardous. Unfortunately, there are no studies
examining loss due to chronic heat related diseases yet.

2.2.3 Increase in cost

So far the usage of air-conditioning (AC) is considered the most effective way to cool down residential spaces
(Turek-Hankins et al. 2021), yet only a small share of the heat affected population has access to it due to financial
restrictions (Khosla 2025). Still, the overall usage of AC is projected to increase in the upcoming years (UNEP

2 The WBGT is calculated to demonstrate the effect of temperatures on the human body. It is mainly used to assess the conditions for
outside physical activity such as in sports or manual outdoor work. Through the combination of air temperature, evaporation
rate as well as wind the WBGT is more precise than air temperature (Kong and Huber 2025)



2023). Using an AC comes with high costs in terms of purchase, installation and energy consumption and
maintenance. A study from 2025 finds that AC ownership on average increases the energy consumption by 36%.
While high-income households allocate between 0.2% - 0.25% of their overall expenditures to AC, the poorest
households might spend up to 8% of their expenditures on electricity for AC (Cian et al. 2025). In India, the
financial burden of owning and using an AC is now being referred to as “heat poverty” (Kapoor 2024).

An understudied yet possibly essential adaptation measure to heat is the usage of water for cooling. A study from
2026 finds that water is replacing the usage of AC in lower income households without AC (March et al. 2026).
Research from informal settlements reveals that prices for water tend to be higher in informal settlements than
in formal settlements (WRI 2019) which would exacerbate the cost pressure on residents if using more water
would be a widespread heat adaptation measure. More research is needed on the monetary effects of the
increase in water usage to withstand extreme heat.

Shifting work to the nighttime is a common recommendation to avoid the heat effects (Nelson et al. 2024) yet
evidence arises that this shift can increase the danger of accidents, can lead to sleep-deprivation and long-term
mental health effects as well as reducing the feeling of security for women and other marginalized groups.
Additionally, the yield generated in nighttime for agriculture or fishery can be considerably lower than yield from
daytimes, as shown by a recent article about the situation in Brazilian Amazon region fishery (Horn-Muller
2024).

Heat can have life threatening effects on health. As such the treatment of those effects can require medical
attention. Only recently the effect of heat illness treatment on the increase of hospitalisation and out-of-pocket
medical expenditures has been recognized. A recent study from 2023 finds that out-of-pocket medical
expenditures in China can increase by 2.2 - 6.1% between 2041 - 20260 depending on the climate scenario (Li et
al. 2023). Although a global study is not available, these findings suggest that countries with a high reliance on
out-of-pocket medical expenditures and low rates of universal health-care might transfer the increase in health
treatments to individual households.

2.2.4 Cascading effects

Some effects can only be indirectly linked to heat, yet their impact can be as important as direct linked. Food
price inflation, for example, has been observed to be directly impacted by higher temperatures. A 2024 study
highlighted an increase of 0.32-1.18 % in headline inflation and 0.92-3.23% in food inflation due to rising
temperature in both high- and low-income economies by 2035 (Kotz et al. 2024). Some studies observed a link
between the loss of employment due to a company’s economic performances and toits supply chains affected by
heat, increase of costs or the loss of revenue (Bui et al. 2024; Kimmich et al. 2025). Yet the link is understudied
and more research is needed to estimate the number of jobs being lost due to heat. Power outages occur during
heatwaves when high electricity demand overloads systems. Bangladesh experienced up to 10 hours daily power
outage during a recent heatwave in April 2026 caused by the overload of the electricity grid due to high demand.
This high demand was mainly driven by increase in AC usage. However, high fossil fuel dependencies for
electricity production (as in the case of Bangladesh) show a contradiction with heatwaves being tackled by
increasing the usage of AC which in turn is contributing to the pollution of CO2 emissions (Das 2026).

The overall cost of healthcare might be affected by heat in the future as well. A study from Australia estimated a
potential 10% increase in healthcare cost by mid-century 2046-2052 under RCP4.5 scenario for the city of Perth
(TONG et al. 2021). It is likely that those increases will be felt by the public as those costs will be diverted to
increases in healthcare cost shares for individuals, although no global estimations are available yet. Lastly, the
economic impact of heatwaves on the GDP is estimated at 0,97% losses in income worldwide (corresponding to
about 1 trillion USD in 2024) (Romanello et al. 2025e). Culminative GDP losses of 5 - 7% are projected for 2026 -
2030 for the most exposed economies according to Allianz research 2026. The heatwave in 2023 cost
approximately 0,6% of GDP worldwide with regional fluctuations (Subran et al. 2023). It is unclear so far
whether economic impacts will result in individual losses of income or the increase of cost of living. While more
research is needed on the heat, health and cost of living nexus, research on other external factors causing
economic losses for countries GDPs shows that GDP losses eventually cause “cost-of-living crisis” with stagnating
wages and increase in prices (Hodgson 2022).



3 Selected country insights

Methodology

As shown in section 1 the cost of living can be impacted through various ways by heat. In the following section,
two factors from the above listed were selected to show the level of risk a country is exposed to. Due to
limitations in data availability not all factors were possible to quantify. The two chosen factors are visualized
through dashboards for the following countries: Bangladesh, Brazil, France, India, Indonesia, Italy, Nigeria and
South Africa. The dashboards created for these countries are supported by additional information on the specific
country contexts. The two factors selected reflect the two-fold ways the cost of living can be impacted by heat i.e.
through a decrease of income and an increase in cost of living. The “loss of income” is visualized through three
data points using data from ILO and corresponding ILO database ILOSTAT: loss of working hours per country and
sectors for 1995 vs. 2030 projection (under RCP2.6 scenario) (ILO 2019), median hourly earnings of employees
by sex and economic activity (local currency in USD)(ILOSTAT 2026d)3# translated into PPP using a worldbank
data based calculators and the proportion of informal employment® in total employment by sex and economic
activity (ILOSTAT 2026e) (if not available for a country instead “Informal employment rate by sex in %” is shown
(ILOSTAT 2026c). The expected annual losses of working days is calculated using the basis of 250 working days a
year and 8 hours paid work per day times the % of losses expected using ILO 2019.

As pointed out, it is likely that the overall medical out-of-pocket expenditures will increase with more heat in the
upcoming years. Therefore, the share of medical out-of-pocket expenditures from total healthcare cost per
country is displayed in % using data from Worldbank 2026f. The visualization for the heat risk is taken from the
World Bank climate knowledge portal “Projected Categorization of Annual Temperature and Humidity-Based
Heat + Population Risk Categorization per country” under RCP2.6 scenario projected for 2020 - 2039
(Worldbank 2026h)”.

Some challenges and limitations should be noted. While the analysis includes 2030 projections under the RCP2.6
scenario for the loss of working hours, the other data points included reflect the most recent available year.
Further, the local currencies are translated to PPP in USD which is a common way to account for differences in
cost of living between countries. Conclusions based on the illustrative calculations should therefore be
interpreted with caution. In addition, some countries are missing from the dataset on informal employment as a
share of total employment by sex and economic sector. In these cases, only aggregated figures on informal
employment by sex could be included. Finally, no global estimate of the projected increase in medical out-of-
pocket expenditure is currently available. The country level data on out-of-pocket spending as a share of total
health expenditure should therefore be treated as indicative only.

»,

3 Definition ILOSTAT of “median hourly earnings”: “The earnings of employees relate to the gross remuneration in cash and in kind
paid to employees, as a rule at regular intervals, for time worked or work done together with remuneration for time not worked,
such as annual vacation, other type of paid leave or holidays. Earnings exclude employers' contributions in respect of their
employees paid to social security and pension schemes and also the benefits received by employees under these schemes.
Earnings also exclude severance and termination pay. The median is the middle value, with half of employees earning less and
half earning more” ILOSTAT 2026d.

4 Local currency converted to USD with online converter on 01.06.2026 https://www.xe.com/

5 PPP was calculated using the local currency per country translated to USD with https://chrislross.com/PPPConverter/ (last
checked on 07.07.2026)

6 Definition ILOSTAT of “informal employment”: “Informal employment comprises persons who in their main or secondary jobs were
(a) own-account workers, employers and members of producers' cooperatives employed in their own informal sector
enterprises; (b) own-account workers engaged in the production of goods exclusively for own final use by their household (e.g.
subsistence farming); (c) contributing family workers, regardless of whether they work in formal or informal sector enterprises;
or (d) employees holding informal jobs, whether employed by formal sector enterprises, informal sector enterprises, or as paid
domestic workers by households” ILOSTAT 2026e.

7 Description of the map: “The map shows the level of risk when combining temperature (hazard) and population (exposure), for
different periods into the future and different warming scenarios. Risk Categorizations are calculated to account for both climate
conditions (in this case temperature-based) and high population densities (high exposure to harsh climate conditions)”
Worldbank 2026h.
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Risk Factor Categorization
Bangladesh, 2020-2039, SSP1-2.6, Historical Ref. Period: 1995-2014
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88%
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64%
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-
Agriculture (in shade) P’I'l’\ _O%USD 171USD
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Industry T 2,07 USD
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[ 3
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Services 2,17 USD
Total 1,55 USD
2,01USD
@ Female —_— w Male

Out of pocket medical expenditures rate
compared to overall health expenditures in 2023

20,7%
Public health system
expenditures

79,3%
Out-of-pocket medical
expenditures
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Heat exposure risk

Bangladesh is extremely vulnerable to extreme
heat risks ranking second in exposure to elevat-
ed temperatures with the capital Dhaka being an
exceptionally affected urban heat island (World-
bank 2024). Under SSPI — RCP2.6 scenario for
2020 — 2039, the majority of the country is highly
vulnerable to humidity-based heat. According to
the same projection, the number of hot days ex-
ceeding 30°C will range between 183 — 239 days
annually (Worldbank 2026a). Already, Bangladesh
experiences losses at 4.24% across all sectors per
year on average with projections up to 4.84% in
2030 under RCP2.6 scenario (ILO 2019). Accord-
ing to Bardhan et al. 2024 this can increase to up
to 50% experienced losses in productivity during
extreme heatwaves.
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Increased risk of poverty

Working in the informal sector is already pre-
carious with limited social protection and labour
rights regulation. Additionally, the majority of in-
formal workers earn less than the median income
(globally between 54% - 80% of informal workers
earn less than the median income (OECD 2024)).
Across sectors in Bangladesh, the daily median
income based on eight hours of paid work per day
is low, at 12.40 USD (PPP) per day for women and
16.08 USD (PPP) for men in 2024. If more than half
of informal workers already earn below the medi-
an and are likely to lose substantial working hours
because of current and future heat exposure,
more people could fall below the recently revised
poverty line of 3 USD (PPP) per day. With the cur-
rent share of the population earning less than 3
USD per day being at 5.9% in 2022 (World Bank
2025a). This is particularly concerning because a
2022 study found a strong correlation between
heat exposure and poverty in Bangladesh, with
nearly all densely populated divisions that have
high poverty rates being most exposed to annual
heatwaves reenforcing the vicious cycle of heat
risk and poverty (Amadio et al. 2022).
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Sectors at risk

The agriculture and the construction sector are
particularly at risk with losses already at 6.28%
and projected to 9.58%. The rate of women in
agriculture is slightly higher than men (56%) (IL-
OSTAT 2026a) with women earning only around
half of men’s median hourly wages and being em-
ployed informally in most cases (99%). Although
women in construction are equally affected by
lower pay and a higher informality rate (98%) the
overwhelming majority of employees in construc-
tion are men (98%) (ILOSTAT 2026b).
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Medical out-of-pocket expenditures

In 2023, the medical out-of-pocket expenditure
accounted for 79% of total health expenditure in
Bangladesh, continuing a steady rise from 62%
in 2000 which translates to a relative increase of
about 27% (Worldbank 2026f). Annual per cap-
ita medical out-of-pocket expenditure reached
157 USD (PPP) in 2023, which constitutes a 833%
increase since 2000 (Worldbank 20269). As heat
intensifies in the future and related health ex-
penditures are expected to rise (see section 2),
Bangladesh’s heavy reliance on private out of
pocket spending is likely to increase the financial
burden of individual households.

i

Cascading effects

According to the recent Lancet Countdown, the
potential income lost from loss of working hours
and productivity due to extreme heat was 24 bil-
lion USD in 2024 which is equivalent to 5% of GDP
(Romanello et al. 2025a). Recurring power outages
due to insufficient infrastructure already increase
the heat exposure of people working or being
inside such as in factories or residential homes in
Bangladesh (Zami 2026).
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Risk Factor Categorization
Brazil, 2020-2039, SSP1-2.6, Historical Ref. Period: 1995-2014
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Out of pocket medical expenditures rate
compared to overall health expenditures in 2023

26%
Out-of-pocket medical
expenditures

74%
Public health system
expenditures
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Heat exposure risk

Brazil is vulnerable for extreme heat risks. Under
the SSPI — RCP2.6 scenario for 2020 — 2039, the
majority of the country is vulnerable to humid-
ity-based heat with moderate risk across the
North-East and high risk in cities such as Manaus
and Rio de Janeiro. According to the same projec-
tions, the number of hot days exceeding 30°C will
range between 204 — 262 days annually (World-
bank 2026b). Already, Brazil experiences losses

at 0.44% across all sectors per year on average
with projections up to 0.84% (nearly doubling) in
2030 under RCP2.6 scenario (ILO 2019). A recent
study estimates that under the SSP2-4.5 scenar-
io, some regions of Brazil, particularly the North,
Central-West and Northeast, could see long-term
productivity losses of up to 80% in physically de-
manding sectors between 2075 and 2099 (Dantas
et al. 2025).
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Increased risk of poverty

Working in the informal sector is already pre-
carious with limited social protection and labour
rights regulation. Additionally, the majority of in-
formal workers earn less than the median income
(globally between 54% - 80% of informal workers
earn less than the median income (OECD 2024)).
Across sectors in Brazil, informality is elevated
with 34% of women being employed informally
and 37% of men. Median incomes at 37.60 USD
(PPP) for women and 40.72 USD (PPP) for men

in 2025 based on eight hours of paid work per
day shows an improvement with wages being in-
creased by 26% for the bottom poor (Worldbank
2025a). According to the World Bank classification,
Brazil is considered to be an upper-middle-in-
come economy where the adjusted poverty line
of earning below 8.30 USD a day is considered. In
2023, 23.4% of Brazil's population was considered
poor earning less than 8.30 USD a day. If more
than half of informal workers already earn below
the median and are likely to lose substantial work-
ing hours because of future heat exposure, more
people could fall below the poverty line in the
future.
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Sectors at risk

The agriculture and the construction sector are
particularly at risk with losses already at 1.21%
and projected to 2.74%. The rate of women in ag-
riculture is lower than men (18%) (ILOSTAT 2026a)
with women earning the same as men on average
with slightly increased levels of informality com-
pared to men. In construction, men earn less than
women with higher shares in informality and addi-
tionally the overwhelming majority of employees
in construction being men (95%) (ILOSTAT 2026b).
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Medical out-of-pocket expenditures

In 2023, medical out-of-pocket expenditure ac-
counted for 26% of total health expenditure in
Brazil, continuing a steady relative decrease by
27% since 2000 (Worldbank 2026f). Annual per
capita medical out-of-pocket expenditure reached
543 USD (PPP) in 2023, which constitutes a 96%
increase since 2000 (Worldbank 2026g). As heat
intensifies in the future and related health ex-
penditures are expected to rise (see section 2), the
expected per capita expenditures will most likely
increase as well although Brazil's health system is
overall less reliant on medical out-of-pocket ex-
penditures.

i

Cascading effects

According to the recent Lancet Countdown the
potential income lost from loss of working hours
and productivity due to extreme heat was 17.7
billion USD in 2024 which is equivalent to 1% of
GDP (Romanello et al. 2025b). Under SSP2-4.5
scenario between 2075 and 2099 total daily losses
could increase to 228 million USD corresponding
to 83 billion USD annual losses caused by losses in
productivity (Dantas et al. 2025).
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Risk Factor Categorization
2020-2039, SSP1-2.6, Historical Ref. Period: 1995-2014

Projected Categorization
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+ Population Risk Catego-
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Out of pocket medical expenditures rate
compared to overall health expenditures in 2023
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Out-of-pocket medical
expenditures

91%
Public health system
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Heat exposure risk

France is vulnerable to extreme heat risks. Under
SSPI — RCP2.6 scenario for 2020 — 2039 parts of
the country are at moderate risk from humidi-
ty-based heat, especially the Parisian area, the
Mediterranean coast and other urban areas. The
number of hot days exceeding 30°C will range
between 8 — 19 days (Worldbank 2026a). No data
on loss of working hours is available for France.

[
Increased risk of poverty

The rate of informality is between 3.7% for women
and 3.9% for men in France. Working in the infor-
mal sector is precarious with limited social pro-
tection and labour rights regulation. Additionally,
the majority of informal workers earn less than
the median income (globally between 54% - 80%
of informal workers earn less than the median
income (OECD 2024)). Especially workers with no
formal contract in France are exposed to higher
heat associated risks. Particularly, construction
workers and workers in the service sector such as
food delivery are at risk of losing money during
heatwaves if working hours are being reduced.
France has already occupational heat and health
measures in place, yet those regulations only ben-
efit the formal sector (Habhoub 2026).
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Medical out-of-pocket expenditures

In 2024, medical out-of-pocket expenditure
accounted for 9% of total health expenditure

in France, continuing a light increase from 7%

in 2000 (Worldbank 2026f). Annual per capita
medical out-of-pocket expenditure reached 633
USD (PPP) in 2024, with the expenditure sharply
increasing by more than 300% since 2000 (World-
bank 2026g).
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Cascading effects

Between 2015 and 2019, the economic impact

of heat impacts on health in France amounted

to 25.5 billion EUR, mainly through an increased
mortality, minor restricted activity days and an
increase in morbidity (Adélaide et al. 2021). Dur-
ing the most recent heatwave in June 2026, it
became clear that France’s housing situation is
particularly hazardous for low-income, sub-urban
residents as their housing is poorly insulated, re-
ferred to as "heat traps” (Chrisafis 2026). A recent
study found that the loss of economic output due
to heat reduces tax revenues are estimated at
1.8% for France (Allianz research 2026). Historical-
ly, the usage of air-conditioning in France is low.
However, the most recent heat fuels the debate
whether France should embrace and support the
instalment of residential and public AC. Poten-
tially the instalment of AC in France could reduce
morbidity during heatwaves by one fifth, although
robust data is lacking. However, concerns about
the increase in costs are partially causing a reluc-
tance for residential instillment (Euronews 2026).
Further, the losses of animals in the livestock sec-
tor were significant during the latest heatwave.
According to Reuters, dairy production output
was 15 — 20% less than usual and hundreds of
thousands of poultry dying in France due to heat.
These losses could cause higher food prices in the
short term for customers in France contributing to
inflation (La Hamaide et al.). Heat-related losses of
potential labour hours doubled from the baseline
of 1990 — 1999, reaching 90 million hours in 2024
with the construction sector being especially af-
fected with 47% of these losses (Romanello et al.
2025c¢).
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Heat exposure risk

India is extremely vulnerable to extreme heat risks.

Under SSPI — RCP2.6 scenario for 2020 — 2039, the
majority of the country is highly vulnerable to hu-
midity-based heat with extremely high risk for the
whole country except the North as well as parts of
the South-West. According to the same projection
the number of hot days exceeding 30°C will range
between 183 — 230 days annually (Worldbank
2026¢). Already, India experiences losses at 4.31%
across all sectors on per year on average with pro-
jections up to 5.80% in 2030 under RCP2.6 scenar-
io (ILO 2019).

[
Increased risk of poverty

Working in the informal sector is already pre-
carious with limited social protection and labour
rights regulation. Additionally, the majority of in-
formal workers earn less than the median income
(globally between 54% - 80% of informal workers
earn less than the median income (OECD 2024)).
Across sectors in India, daily median incomes are
low, at 18.72 USD (PPP) per day for women and
25.52 USD (PPP) for men in 2025, based on eight
hours of paid work per day. If more than half of
informal workers already earn below the median
and are likely to lose substantial working hours
because of future heat exposure, more people
could fall below the worldbank poverty line of
4.30 USD per day (the 4.30 USD poverty line is
applied to India as it is classified as lower-mid-
dle income economy). Currently, 23.9% of Indias
population earns less than 4.20 USD per day with
potential future income losses due to heat inten-
sifying the risk of falling behind this poverty line
in India.
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Sectors at risk

The agriculture as well as the construction sector
are particularly at risk with losses already at 5.87%
and projected to 9.04%. The rate of women in ag-
riculture is slightly lower than men (44%) (ILOSTAT
2026a) with women earning around 20% less than
men. Although women in construction are equally
affected by lower pay, the overwhelming major-
ity of employees in construction are men (92%)
(ILOSTAT 2026b). Unfortunately, no gender disag-
gregated data is available for the informality rate
per sector in India. Overall, the informality rate in
India is very high especially among women (90%
of women and 86% men).

Medical out-of-pocket expenditures

In 2023, medical out-of-pocket expenditure ac-
counted for 44% of total health expenditure in
Bangladesh, continuing a steady relative decrease
by 39% (Worldbank 2026f). Annual per capita
medical out-of-pocket expenditure reached 151
USD (PPP) in 2023, a steady increase by 194%
(Worldbank 2026g). As heat intensifies in the fu-
ture and related health expenditures are expected
to rise (see section 2), India’s reliance on private
out of pocket spending is likely to increase the
financial burden of households. Anecdotal evi-
dence arises from a newspaper article describing
how 40% of urban and 60% of rural households
experiencing a heatstroke among a member of
the household have to take loans or sell assets to
pay medical bills (Shukla 2026).

i

Cascading effects

According to the recent Lancet Countdown the
potential income lost from loss of working hours
and productivity due to extreme heat was 194
billion USD in 2024 (Romanello et al. 2025d) trans-
lating to about 5% of Indias GDP.
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Risk Factor Categorization
2020-2039, SSP1-2.6, Historical Ref. Period: 1995-2014
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Heat exposure risk

Indonesia is vulnerable to extreme heat risks. Un-
der SSPI — RCP2.6 scenario for 2020 — 2039, the
majority of the country is at moderate to high risk
to humidity-based heat with elevated risk for Java
and Sumatra. The number of hot days exceeding
30°C will range between 145 — 194 days (World-
bank 2026d). Already, Indonesia experiences loss-
es at 2.14% across all sectors on per year on av-
erage with projections up to 2.97% in 2030 under
RCP2.6 scenario (ILO 2019).
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Increased risk of poverty

Working in the informal sector is already pre-
carious with limited social protection and labour
rights regulation. Additionally, the majority of in-
formal workers earn less than the median income
(globally between 54% - 80% of informal workers
earn less than the median income (OECD 2024)).
Across sectors in Indonesia, median incomes are
low, at 17.20 USD PPP) per day for women and 22
USD (PPP) for men in 2023, based on eight hours
of paid work per day. If more than half of informal
workers already earn below the median and are
likely to lose substantial working hours because
of future heat exposure, more people could fall
below the Indonesia specific poverty line of 8.30
USD income per day as Indonesia is classified as
an upper-middle income economy (Worldbank
2025b). Currently, 68.3% of Indonesia’s population
earns less than 8.30 USD per day with the poten-
tial losses in income intensifying the risk of falling
behind this line in Indonesia further.
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Sectors at risk

The agriculture and the construction sector are
particularly at risk with losses already at 4% and
projected to 7.68%. Women in agriculture make
up 36% of total employment in agriculture (IL-
OSTAT 2026a) with women earning 30% less than
men. Men make up 98% of total employment in
the construction sector with lower median hour-
ly wage compared to women. Unfortunately, no
gender disaggregated data is available for the in-
formality rate per sector in Indonesia. Overall, the
informality rate in Indonesia is very high especially
among women (83% of women and 80% men).
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Medical out-of-pocket expenditures

In 2023, medical out-of-pocket expenditure ac-
counted for 31% of total health expenditure in
Indonesia, continuing a steady decrease by 31%
since 2000 (Worldbank 2026f). Annual per capita
medical out-of-pocket expenditure reached 129
USD (PPP) in 2023, constituting a significant in-
crease by 207% since 2000 (Worldbank 2026g).
As heat intensifies in the future and related health
expenditures are expected to rise (see section

2), Indonesia’s reliance on private out of pocket
spending is likely to increase the financial burden
of households although the steady decline in per
capita spending can be considered a positive de-
velopment.
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Cascading effects

According to the 2024 Lancet Countdown the po-
tential income lost from loss of working hours and
productivity due to extreme heat was 21.7 billion
USD in 2023 which is equivalent to 1.5% of GDP
(Romanello et al. 2024a).
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Risk Factor Categorization
2020-2039, SSP1-2.6, Historical Ref. Period: 1995-2014

Projected Categorization
of Annual Temperature

L 3 C flj C < C < C L C

and Humidity-Based Heat %98 2 282 29 £9
: : © o Is T 2=

+ Population Risk Catego- S U3 S >3 B3
. ! o o a aQ o o w o

rization S =0 s 20 o

Loss of working hours due to heat 1995 vs. 2030
by sector in %

-
Agriculture (in shade) £ 0,05% 0%
Industry = _0/08%3%
Construction (in shade) Jﬁ 0,05% -
M — 0 10%
[ 3
Services fﬁ 8882//0
" (o)
Average all sectors - 88};’?
' (e}
Year 1995 mmm  \ear 2030

Proportion of informal employment in total
employment by sex and sector in % in 2025

Agriculture (in shade) @ —1?;/(2%;
Industry . — 1101%)

Construction (in shade) )ﬁ —12?2%
Services Elll — HZ;
Total — ﬂ?ﬁ

A% Female — lﬁ Male

A '

Extreme Heat g @
h (@ Dl

Very High Heat 'l ('I‘

A
et~

High Heat

Moderate Heat

0.25 days

Annual losses of working hours in
agriculture / construction due to heat

Median hourly earnings of employees by sex
and sector in USD (PPP) in 2025

-
Agriculture (in shade) m _&W%gg%SD
. 13,11USD
Industry 13,11 USD
*
13,11USD
Construction (in shade)  —f, —.————————— é:ﬂ BgD
) f:la 13,11USD
Services 14,75 USD
Total 13,11USD

——— 3,11 USD

* Female ] li\ Male

Out of pocket medical expenditures rate
compared to overall health expenditures in 2023

22%
Out-of-pocket medical
expenditures

78%
Public health system
expenditures



wn
@
Heat exposure risk

Italy is vulnerable to extreme heat risks. Under
SSPI — RCP2.6 scenario for 2020 — 2039 parts of
the country are at moderate risk from humid-
ity-based heat, particularly the Mediterranean
coast as well as the Central North. According to
the same projections the number of hot days
exceeding 30°C will range between 21 — 40 days
annually (Worldbank 2026a). Italy is projected to
experience losses at 0.01% across all sectors per
year on average in 2030 under RCP2.6 scenario
(ILO 2019).
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Sectors at risk

The agriculture as well as the construction sec-
tor are particularly at risk with losses already at
0.05% and projected to 0.1%. The rate of women
in agriculture is about one fourth (26%) (ILOSTAT
2026a) with women earning less than men’s medi-
an hourly wages, while being employed informally
less than men (14% for women and 17% for men).
Women in construction earn more than men’s
median hourly earnings while being employed in-
formally less than men (12% for women and 16%
for men) with the majority of construction workers
being men (91% for men and 9% for women) (IL-
OSTAT 2026b).
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Medical out-of-pocket expenditures

In 2024, medical out-of-pocket expenditure ac-
counted for 22% of total health expenditure in
Italy, continuing a light decrease from 26% in
2000 (Worldbank 2026f). Annual per capita medi-
cal out-of-pocket expenditure reached 1,113 USD
(PPP) in 2024, while medical out of pocket spend-
ing increased sharply by more than 100% between
since 2000 (Worldbank 20269). As heat intensifies
in the future and related health expenditures are
expected to rise (see section 2), Italy’s reliance on
private out of pocket spending is likely to increase
the financial burden of households.
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Increased risk of poverty

The informal sector is employing about 11% of
employees among men and women. The agricul-
tural sector together with the construction sector
have above average rates of informality posing a
greater risk of income losses due to heat. Working
in the informal sector is precarious with limited
social protection and labour rights regulation.
Additionally, the majority of informal workers earn
less than the median income (globally between
54% - 80% of informal workers earn less than the
median income (OECD 2024)). In Italy, seasonal
migrant workers in agriculture are among the
most vulnerable to heat impacts and related pov-
erty risks. Often the housing is organized by the
employer who provides poorly insulated tempo-
rary housing units grouped into informal settle-
ments close to the agricultural fields. Due to the
dependency on the employer and the informality
associated with the employment, the employees
are unprotected by labour regulations and de-
pendent on the income. Whenever the working
hours are reduced because of health impacts or
health impact prevention the risk of losing money
is significantly increased, especially during heat-
waves with exceptionally high temperatures (San-
tos 2026). There have been several cases reported
in Italy where seasonal migrant workers have been
reported dead from heat exhaustion working in
agriculture (Issa 2026; Prandi 2024). The families
staying behind in the workers’ home countries
heavily depend on the remittances send to them
leaving them extremely vulnerable in the case of a
sudden death.
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Cascading effects

A recent study by Climate Analytics found that the
occurrence of a heatwave together with a drought
increased the at-risk-of-poverty rate in Europe

by about 1.1% between 2004-2022 on average
(an additional 5.6 million persons) including Italy
(Schleypen et al. 2026). If the current trajectory of
a 2.7°C warming by 2100 is kept the income loss-
es across Europe could increase to 27%, mostly
fuelled by the increase of energy consumption
and energy prices as well as childcare payment to
mitigate last-minute school closing and shifting to
more expensive transportation means such as cars
to avoid train cancellation due to heat.
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COUNTRY RISK PROFILES

Risk Factor Categorization
2020-2039, SSP1-2.6, Historical Ref. Period: 1995-2014
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Heat exposure risk

Nigeria is extremely vulnerable to extreme heat
risks. Under SSPI — RCP2.6 scenario for 2020 —
2039 the majority of the country is highly vulnera-
ble to humidity-based heat — especially the North-
West, East and Central-South part of the country
at high to extreme risk. According to the same
projections the number of hot days exceeding
30°C will range between 264 — 207 days annually
(Worldbank 2026e). Already, Nigeria experiences
losses at 3.18% across all sectors per year on av-
erage with projections up to 3.89% in 2030 under
RCP2.6 scenario (ILO 2019).
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Increased risk of poverty

Working in the informal sector is already pre-
carious with limited social protection and labour
rights regulation. Additionally, the majority of in-
formal workers earn less than the median income
(globally between 54% - 80% of informal workers
earn less than the median income (OECD 2024)).
Across sectors in Nigeria, median daily incomes
are low, at 11.76 USD (PPP) per day for women
and 13.84 USD (PPP) for men in 2024, based on
eight hours of paid work per day. If more than
half of informal workers already earn below the
median and are likely to lose substantial working
hours because of future heat exposure, more peo-
ple could fall below the recently revised poverty
line of 3 USD per day with the current share of
the population earning less than 3 USD per day at
41.8% in 2022. This is particularly concerning as
the distribution of poverty is unequal in Nigeria
with North of Nigeria 57.4% and the South 21.2%.
With the North having an extreme heat risk and
experiencing high levels of poverty the area could
fall into a worrisome cycle of poverty leading to
less heat protection leading to higher heat risk
leading to more poverty (Worldbank 2025c).
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Sectors at risk

The agriculture as well as the construction sector
are particularly at risk with losses already at 5.40%
and projected to 9.79%. The rate of women in
agriculture is slightly lower than men (37%) (IL-
OSTAT 2026a) with women earning only around
two thirds of men’s median hourly wages, and
being employed informally in most cases (100%).
No data exists on the median hourly earnings for
women in construction whilst the informality rate
is lower in women than in men (85% in women
and 90% in men). The overwhelming majority

of employees in construction are men (98%) (IL-
OSTAT 2026b).
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Medical out-of-pocket expenditures

In 2023, medical out-of-pocket expenditure ac-
counted for 72% of total health expenditure in
Nigeria, continuing an increase by 15% (relative)
since 2000 (Worldbank 2026f). Annual per capita
medical out-of-pocket expenditure reached 187
USD (PPP) in 2023, while medical out of pocket
spending increased by around 300% since 2000
(Worldbank 2026g). As heat intensifies in the fu-
ture and related health expenditures are expected
to rise (see section 2), Nigeria's heavy reliance on
private out of pocket spending is likely to increase
the financial burden on households.
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Cascading effects

According to the 2024 Lancet Countdown the
potential income lost from loss of working hours
and productivity due to extreme heat was 15 bil-
lion USD in 2024 which is equivalent to 3% of GDP
(Romanello et al. 2024b).
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COUNTRY RISK PROFILES

Risk Factor Categorization
2020-2039, SSP1-2.6, Historical Ref. Period: 1995-2014
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Heat exposure risk

South Africa is partially vulnerable to extreme
heat risks. Under SSPI - RCP2.6 scenario for 2020
— 2039 parts of the country are at moderate risk
to humidity-based heat, especially the East coast,
Northeast of the country, and major cities such as
Cape Town, Durban or Johannesburg. The number
of hot days exceeding 30°C will range between 77
- 108 days (Worldbank 2026h). Already, South Af-
rica experiences annual losses at 0.04% across all
sectors, on average with projections up to 0.07%
in 2030 under RCP2.6 scenario (ILO 2019).
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Increased risk of poverty

Working in the informal sector is already pre-
carious with limited social protection and labour
rights regulation. Additionally, the majority of in-
formal workers earn less than the median income
(globally between 54% - 80% of informal workers
earn less than the median income (OECD 2024)).
Across sectors in South Africa, median incomes
are low, at 16.16 USD (PPP) per day for women
and 19.44 USD (PPP) for men in 2015 (no recent
data available), based on eight hours of paid work
per day. If more than half of informal workers al-
ready earn below the median and are likely to lose
substantial working hours because of future heat
exposure, more people could fall below poverty
line. As upper-middle income country (classified
by World Bank) the poverty line of less than 8.30
USD is applied with 66.2% of the population be-
low that line in 2014 (for 2021 it was projected
that this increased to 68.1%). In 2014, 31.2% were
below the 3 USD poverty line (Worldbank 2025d).
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Sectors at risk

The agriculture as well as the construction sector
are particularly at risk with losses already at 0.14%
and projected to 0.29%. Unfortunately, no data

is available for employment by sector and sex.
However, informality rate is equal among women
and men (each 35%) with women earning slightly
less in agriculture and men earning slightly less in
construction.
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Medical out-of-pocket expenditures

In 2023, medical out-of-pocket expenditure ac-
counted for 7% of total health expenditure in
South Africa, continuing a steady decrease by
50% since 2000 (Worldbank 2026f). Annual per
capita medical out-of-pocket expenditure reached
90 USD (PPP) in 2023, with only a minor increase
since 2000 (Worldbank 2026g). Since South Afri-
ca’s health system is not reliant on medical-out
of-pocket expenditures the risk of increasing ex-
penditures due to heat posing an extreme burden
on the population is limited.
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Cascading effects

According to the recent Lancet Countdown the
potential income lost from loss of working hours
and productivity due to extreme heat was 24 bil-
lion USD in 2024 which is equivalent to 0.05% of
GDP (Romanello et al. 2024c).



4 Policy responses - international and
national

Policy responses tackling the nexus of heat, health and cost of living can come from different international and
national directions from labor policies, health policies and climate policies. The most significant current
momentum in international action is still in international climate policy. However, a coherent approach needs an
integrated governance triangle comprising health, labor and climate policy.

4.1 International labor regulations

The ILO developed a regulatory framework on heat stress at work, requiring all ILO member states to develop
national occupational safety and health policies and workplace-level measures regardless of ratification status. In
2025 the WHO in collaboration with WMO issued a technical report outlining concrete actions to reduce
workplace heat stress (WHO and WMO 2025). Even though these regulations can apply to the informal sector, no
specific regulation targets it. Furthermore, while frameworks prevent heat stress, none target subsequent
monetary losses. Addressing this requires considering labor regulations for social protection.

So far, no international regulation targets compensation for heat-induced monetary losses. Instead, international
labor standards outline basic social protection for formal and informal sector, applicable to heat stress. For
instance, the Social Protection Floors Recommendation, 2012 (No. 202) (ILO 2012) recommends national
authorities provide basic income security during sickness. Additionally, the Transition from the Informal to the
Formal Economy Recommendation, 2015 (No. 204) pushes to include informal workers in social protection (ILO
2015).

4.2 International health policy

International health policy initiatives can mitigate heat-driven cost-of-living pressures on exposed populations
by combining financial protection in health systems with stronger links to international climate policy and
multilateral climate funds. Medical out-of-pocket expenditures differ across countries, yet all countries analyzed
here share a similar pattern: rising shares of total health expenditures or rising per capita spending. The WHO
offers guidance to shift responsibility healthcare costs from individuals to the system prioritizing universal
healthcare through public funding. This requires universally including heat impacts on health in services covered
by public health insurances (which is not the case in every country yet).

Certain measures not yet classified as health intervention could be included, such as installing public cooling
centres for the sake of public health or subsidizing the instalment of cooling units in residential buildings for the
most vulnerable population. This reduces heat risks at home, leading to cost reductions and increased health due
to better sleep and recovery time.

4.3 International climate policy

The UNFCCC framework offers entry points for promoting action on heat related health impacts and social costs:
the Global Goal on Adaptation, the Belém Health Action Plan, NDCs, NAPs and Loss and Damage. As a cross-
cutting topic, adaptation finance remains a high priorities to ensure better adaptation finance for health (see

(Wilkens and Téanzler 2025; Foundation S - The Sanofi Collective et al. 2025).

Global Goal on Adaptation
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Established under Article 7 of the Paris Agreement, the Global Goal on Adaptation (GGA) framework agreed upon
at COP28 (2023) includes seven thematic targets, including health and four-dimensional targets covering
implementation. While the framework sets the direction, measuring progress remains debated. The UAE-Belém
work programme developed adaptation indicators, narrowing over 9,500 suggestions to roughly 100. At COP30,
Parties adopted 59 Belém Adaptation Indicators. Although a significant milestone, discussions continue ensuring
further refinement, expected at COP31 in late 2026.

Health is one of the seven thematic targets in the GGA framework. Key advocated health indicators include
reduced heat mortality, healthcare access under climate stress, and early warning systems. While heat-related
mortality serves as a strong proxy for adaptation adequacy, civil society and research organizations ask to embed
cross-sectoral health considerations, as health impacts arise across food, water, infrastructure, and ecosystem
targets.

The Belém Health Action Plan (BHAP) and its Implementation

Historically neglected within the UNFCCC, health gained priority when COP30 launched the BHAP (n Health Day
(13 November 2025) in Belém, Brazil), co-led by the Brazilian Ministry of Health and the WHO, endorsed two
dozen countries. The Plan is a voluntary, non-binding framework; hence health remains formally outside UNFCCC
negotiating tracks. However, three interconnected action lines - guided by health equity, climate justice, and
participatory governance- help develop normative power. The BHAP explicitly calls for redirecting adaptation
finance towards health systems, given only about 1% of climate finance currently goes to health (UN 2025).
Challenges concerning the integration of health into the UNFCCC architecture still remain. The BHAP advocates
formally integrating health into UNFCCC adaptation workstreams such as the Global Goal on Adaptation or the
NAP process. By promoting heat and health action plans as concrete implementation modalities (following WHO
European Office models), the BHAP encourages countries to build resilient, inclusive health systems.

NDC improvements - health, economic and social costs

The current NDC cycle towards the 2028 global stocktake represents a critical window. However, 2025 NDC
updates indicate health integration remains limited. The Global Climate and Health Alliance's assessment of 2025
submissions identified significant ambitions gaps alongside good practices (Climate and Health Alliance 2025).
The WHO published technical guidance integrating health into NDCs in 2025, covering climate-health impacts.
Yet, the nexus of heat, health and cost of living remains unquantified in NDCs.

The NAP process

The UNFCCC NAP process is the primary formal mechanism mainstreaming adaptation into national planning.
Updated NAP Technical Guidelines (as of July 2025) explicitly reference the protecting human life, avoiding
healthcare costs and preventing heat-related productivity losses as adaptation targets. The NAP process is a key
opportunity to integrate health into national climate planning — including dedicated Health NAPs (h-NAPs).
However, actual funding of health-related projects under the GCF, AF and LDCF remains low, especially for heat or
cost of living related projects (see Wilkens/Tédnzler 2025). Currently many NAPs address heat as a sub-category
rather than as a chronic systemic risk. This framing crucially affects the resource allocation.

The health dimension of Loss & Damage

Loss and Damage (L&D) is politically contested, but increasingly relevant as irreversible heat-health impacts
accumulate. Losses and damages disproportionately affect populations in LDCs and SIDS with the least adaptive
capacity. Linking the heat-health burden to climate justice narratives is technically sound and politically resonant
within the UNFCCC. The Fund for responding to Loss and Damage (FRLD) committed 250 million USD in grants
for its start-up phase (2025-2026) (Source). Health-related losses and damages—including mortality, morbidity,
and mental health impacts—need articulation as a fundable category within FRLD implementation modalities.
Heat-health action plans and disaster preparedness represent relevant interventions, previously included in
WHO inputs to the Warsaw International Mechanism on L&D (Source). Heat-related health impacts (e.g., reduced
quality of life, loss of cultural practices tied to outdoor work, mental health burden) fit within the underexplored
non-economic loss and damage (NELD) framework. Advancing climate attribution for health outcomes
strengthens the evidentiary basis for L&D claims, closing current gaps in understanding.
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4.4 Selected good practises in case study countries

Local and national good practises showcase how heat impacts on people can be addressed with a monetary
component. The following good practises illustrate potential entry points for response measures comprising
dedicated compensation schemes and insurance solutions:

y o«

e Wage supplementation scheme in case of work time reduction: Since 2016, Italy’s “Cassa Integrazione
Guadagni Ordinaria” (engl. ordinary wage supplementation scheme) compensates employers if working
time reduced due to heat. The threshold is 35°C perceived or actual temperature with 80% of wage being
covered by the INPS (Italy’s National Social Security Institute) (Biblus 2025; INPS 7/28/2022)

¢ Unemployment-weather scheme: Since 2025, France recognizes heat as a reason for temporary
unemployment in the construction sector, entitling workers to monetary compensation for work
stoppages (Government France 2025).

e Parametric heat insurance for informal sector women workers: From 2023 - 2025 SEWA piloted an
initiative in three Indian regions. Women from the informal sector paid an annual premium for payouts
when temperatures exceeded 40°C (SEWA 2025)

e Heat-pregnancy insurance: Launched in June 2026, the first parametric heat insurance targets pregnant
women in the informal sector of India, Thailand and Sierra Leone. It uses lower temperature thresholds
than usual parametric heat insurances to reduce exposure and associated risks (HERA 2026).

¢ ACrebate incentive: Through targeted incentives to buy more energy efficient AC unit the environmental
effects of AC units are being tackled including lowering the financial burden for households to purchase
the AC as well as decreasing electricity usage and therefore decreasing the usage costs. This program is
expected to launch in summer 2026 supported by the clintonhealthaccess initiative in collaboration with
Tata Power-Delhi Distribution Limited (Clintonhealthaccess 2026).
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5 Conclusions and recommendations

Climate change is intensifying heat events, threatening public health, and the associated costs are not only
projected to rise significantly from a macroeconomic perspective. There is a serious risk of substantial reductions
in living standards across many vulnerable societies — above all because day-to-day working life in key sectors
such as agriculture and construction can no longer be managed as it once was. The consequence is massive
income losses resulting from the loss of working days, alongside rising costs for individual health expenditure. As
the country examples demonstrate, segments of the population in a number of countries where informal labor
predominates are at risk of falling below the poverty line.

To address these challenges at the international level, an integrated approach across climate, health, and labor
market policy is required. Ideally, this would give rise to a self-reinforcing governance triangle that places the
protection of the individual at the heart of a proactive adaptation policy. Compensation for the loss of working
time due to heat, as well as insurance solutions that also address gender inequalities, are early examples from the
countries examined in this Discussion Brief that could become necessary elements of good practice. In a
complementary manner, various processes of international climate policy should be systematically leveraged to
protect living standards. This social obligation arises from the role of climate change as a driver, but also from the
current dynamics of global, national, and local adaptation policies. Central to this is enabling access to adequate
adaptation finance — which has already been identified in recent years as a key challenge and, in light of the
globally widespread heat crises, requires additional financial resources as well as clear guidelines on how these
can be used efficiently in the service of comprehensive health protection.

As aresult, we suggest the prioritisation of the following recommendations:

o Integrating health into UNFCCC adaptation and loss and damage architecture: The finalisation of the
Global Goal on Adaptation and related indicators serves as a crucial entry point for enabling proactive
action on negative heat-related health impacts. In addition, the BHAP needs to be the starting point to
further integrate health into UNFCCC architecture with allocated funding as well as concrete actions for
countries to develop e.g. heat-health action plans.

e Moving from adaptation planning to comprehensive health-sensitive action: The Belém Action
Mechanism (BAM) for Just Transition needs to include transition from informality to formality to cover
income losses from heat under social protection policies. Health equity metrics and social cost accounting
should be established as standard NDC component to fill the gap and raise awareness for countries to act
upon the challenges. To enable concrete action the streamlining of the nexus into NAP and HNAP
approaches can help to create a impactful basis for enabling funding via international climate finance
including GCF, AF and other relevant multilateral climate funds. Finally, losses and damages from heat -
health impacts need to be considered as integral part of the framework of L&D mechanisms.

¢ Incorporating climate change and health consideration into labor regulations: As part of the
establishment of a self-reinforcing governance triangle of climate-health-labor policies there a
strengthened cooperation between the three policy areas is needed. This requires reflecting future
projections of heat developments as part of local labor policies or the integration of heat-related social
protection including state subsidized parametric insurances. Existing heat protection labor laws should be
linked to social protection schemes with not only heat impact prevention in labor regulations but
including monetary compensation for occurred losses.

e Tackling informality and gender based vulnerabilities: Informality poses a high risk for individual
monetary impacts of heat. Further action is needed to support the transition from informal to formal
sector employment in affected economies. In addition, gender based vulnerabilities needs to be addressed:
Men and women experience different vulnerabilities in the context of heat with men having higher shares
in affected sectors and women earning less money, heat impacts on loss of income needs to be included in
gender action plans with gender specific action on the transition from the informal to formal sector as well
as tackling the gender pay gap shown in median hourly earnings.
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Improve delivery of and access to funding: As countries develop their funding pipelines for adaptation
and health, international funding mechanisms can play a greater role in improving access to climate and
health finance. By clarifying investment priorities and facilitating more direct access to international
funds, these mechanisms can encourage and support increased action at the national level, creating, public
health systems adapted to the 21st Century and saving lives.

Channel funding to country priorities: As country priorities are further defined and updated (e.g.,
through NDCs, NAPs and HNAPs), multilateral climate funds can work together to better integrate targeted
investment on adaptation and health. As a starting point a priority could be to scale up the already existing
grant-based finance that does not exacerbate the debt crisis and undermine the ability of the most
impacted countries to invest in health, climate, and economic wellbeing.

Intensifying cross-sectoral collaboration: The nexus of adaptation and health finance needs to be
addressed from both sides - the climate side as well as the health side. Intensifying cross-sectoral as well
as cross-organisational collaboration could scale up investments as well as deepening the understanding
of the interconnectedness and co-benefits of collaboration.

GGA indicators: The proposed list of 100 GGA indicators published recently includes 10 indicators
specifically on health appearing to be ambitious. Finalising those indicators and keeping the ambitious
pathway at COP30 in November 2025 is key for scaling up adaptation and health finance now and in the
near future towards the second Global Stocktake in 2028.

Strengthen data availability on heat, health and cost of living nexus: A strong evidence base is key for
targeted policy action. Ensuring the data availability on expected losses for key sectors such as agriculture
and construction beyond 2030 for all countries can strengthen the case for evidence-based policy
interventions such as targeted social protection schemes for vulnerable groups as well as linking the
projections for extreme heat and heatwaves to medical out-of-pocket expenditures. More research is
needed on the effects of heat and health on country specific health systems financial capacities and
challenges as well as the individual effects of rising health care costs on individuals.
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