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Foreword

South Asia’s cities are central to the region’s future. They concentrate people, jobs,
infrastructure, enterprise, and opportunity. Yet they also face some of the most difficult
pressures of a warming world. Among these, extreme heat has become one of the most urgent
and least understood development risks.

Rising temperatures are altering how cities operate. They impact workplace safety,
infrastructure reliability, and the effectiveness of health and education systems. Heat also drives
up energy demand for households and businesses. While often seen as a temporary issue, heat
is now a structural challenge in South Asia's cities, affecting housing, transport, power, water,
health, industry, and public finance.

This is particularly critical for infrastructure. Decisions made today about housing, transport,
schools, hospitals, industrial areas, public spaces, and power systems will determine heat
exposure for decades. These assets can either increase vulnerability or help reduce it. Improved
building design, passive cooling, shade, vegetation, reflective materials, resilient grids, efficient
cooling systems, and stronger service delivery are essential for maintaining productive,
inclusive, and livable cities.

The burden of extreme heat is also deeply unequal. It falls hardest on people whose homes
offer little protection, whose work keeps them outdoors or in poorly cooled spaces, and whose
access to reliable cooling, healthcare, and social protection is limited. Protecting these groups is
a public health priority and essential for jobs, productivity, and growth. Cities cannot remain
competitive if heat increasingly restricts workers, students, patients, and essential services.

This report illustrates that South Asia does not lack knowledge or experience. The region has
developed heat action plans, early warning systems, community preparedness, worker
protection, passive cooling, and resilient urban design. The next step is to transition from
promising practices to systems that are funded, coordinated, enforced, and scaled.

Achieving this will require action at all levels. National governments should establish standards,
regulatory frameworks, and financing mechanisms. State and city governments need to
integrate heat risk into planning, budgeting, procurement, emergency response, and
infrastructure delivery. The private sector can contribute investment, technology, and
innovation, particularly in sustainable cooling, resilient buildings, and efficient industrial
systems. Development partners can provide finance, knowledge, and implementation support.

For the World Bank Group, heat resilience is part of a broader development agenda: protecting
people, strengthening infrastructure, supporting jobs, mobilizing private capital, and helping
cities adapt to a changing climate. The choices made in the coming years will determine whether
South Asia’s urban growth deepens vulnerability or builds resilience.

South Asia has the opportunity to lead by embedding heat resilience into city planning,
financing, construction, and management. This approach will protect lives and livelihoods and
create better places to live, work, learn, and invest. This report aims to support that effort.

o

Pankaj Gupta Ming Zhang
Regional Practice Director - Infrastructure, WBG Director - Urban, Subnational Finance,
South Asia Region Tourism, & Disaster Management,

Infrastructure Vice Presidency
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Voices from Practice

Across South Asia, extreme heat is destroying livelihoods, impacting public

health, depressing productivity, and pushing the most vulnerable further into
poverty. This is a development crisis that calls for sustained action across sectors.
That is why the UK government, through our flagship Climate Action for a Resilient
Asia (CARA) program, is committed to working with the World Bank and other
partners to build knowledge, inform policies, and unlock the investment this
region needs to adapt to a warming planet. This report is essential to understand
not just what needs to be done, but how to build resilience at scale.

John Warburton,
Lead: Asia Pacific - Climate Resilience, Excellence and Assurance Department (CREAD),
FCDO Energy and Climate Directorate, UK

| welcome this report as an important contribution to the UN
Secretary-General's Call to Action on Extreme Heat. It demonstrates how
governments can strengthen resilience by embedding heat risk into institutional
mandates, infrastructure, and existing schemes, while making heat resilience a
bankable proposition for public and private investment.

Kamal Kishore,
Special Representative of the United Nations Secretary-General for Disaster Risk Reduction and
Head of the United Nations Office for Disaster Risk Reduction (UNDRR), Geneva

Urgent action is needed on the rising heat as it is impacting our lives,
livelihoods and economy. Maharashtra state set up first heat action plans in
2015 in seven cities in hottest areas around Nagpur. Now the state is setting up
a unique Center of Excellence on heat to improve heat resilience work. In this
context, the World Bank report titled ‘A Livable Future: Protecting Jobs and
Growth from Extreme Heat in South Asia's Cities' is very timely and will be a
useful resource for the city and state administrators as well as all other
stakeholders working on heat.

Sujata Saunik,
Former Chief Secretary of Government of Maharashtra, India

A Livable Future Voices from Practice |



Y

Under the leadership of the National Disaster Management Authority, a wide
range of government agencies, city administrations, public health institutions,
academic organizations, civil society groups, and international knowledge
partners have come together to strengthen heatwave risk management in India.
Their collective efforts have supported more than 300 cities and districts in
developing and implementing heat action plans, significantly enhancing
awareness of heat-related risks and building institutional capacity for
preparedness and response.

Managing the impacts of heatwave has emerged as an important public policy
challenge requiring sustained action. As India moves from preparedness toward
long-term resilience and adaptation, these efforts will contribute to protecting
public health, productivity, and infrastructure in a warming climate. In this
context, the World Bank report provides valuable guidance for strengthening
heat action plans and advancing heat resilience across India and South Asia.

Krishna S. Vatsa,
Member and Head of the Department, National Disaster Management Authority, India

29

Extreme heat is already erasing the equivalent of 31 million full-time jobs a year
in South Asia, making the need for cooling as fundamental to the region's
growth as energy or transport. Public budgets alone cannot meet this cost — the
task is to build the markets, infrastructure and lifestyles that bring livability to
hundreds of millions of households.

Radhika Khosla,
Associate Professor, University of Oxford, UK

Our livable future depends on our ability to adapt to a hotter world while
ensuring cities remain healthy, productive, and inclusive. This report is an
excellent contribution to the literature highlighting how investments in efficient
and sustainable cooling, resilient infrastructure, robust supply chains, and
forward-looking policy can reduce the impacts of extreme heat while creating
jobs, strengthening regional manufacturing, improving quality of life, and
unlocking new opportunities for sustainable economic growth across South Asia.
Must read for any professional in the field.

Nihar Shah,

Presidential Director of the Global Cooling Program at Lawrence Berkeley National Laboratory, USA
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Executive Summary

South Asia must absorb roughly 280 million new working-age people by 2050, most of them in
cities, at a time when its labor markets already struggle to keep pace. Extreme heat is
widening that shortfall. It already subtracts the equivalent of 31 million full-time jobs a year
across the region and erodes the earnings of those who keep working. The losses concentrate
in the cities where the new workforce must find employment, and they fall hardest on the
households least able to absorb them. Heat reduces productivity in existing work, discourages
the investment that would create new jobs, and shifts labor demand toward cooling and
heat-resilient industries. Managing it has become integral to the region's growth and jobs
agenda, and governments can begin now, through institutions and budgets already in place.
This report sets out how.

Heat and South Asia’s jobs challenge

The report examines how urban heat threatens the creation of more and better jobs in
Bangladesh, Bhutan, India, the Maldives, Nepal, and Sri Lanka. It assesses current and
projected impacts on health, productivity, and urban economies, and it proposes an agenda
for mobilizing public and private investment to protect people, cool the built environment,
and keep infrastructure running through the hot season. Its findings are addressed to the
decision-makers whose choices will shape how the region's cities perform in a hotter climate:

+ City leaders — mayors, municipal commissioners, and urban planners with authority over
the built environment, permit systems, and local emergency response.

+ National governments and finance ministries — heads of state, finance and planning
ministries, and disaster-management authorities.

* Regulators — the agencies that set building codes, energy-efficiency standards, and
occupational safety rules.

* Firms and financiers — the developers, manufacturers, lenders, and insurers who can turn
heat risk into investable markets in cooling, buildings, and risk transfer.

The costs of inaction are large and growing

New analysis for this report shows how heat risk is intensifying across the region, and how it
damages health, reduces output, strains public budgets, and slows job creation:

+ Dense urban areas in South Asia can remain more than 10°C hotter at night than the
surrounding countryside. Cities trap heat long after sunset, denying the body the nighttime
cooling it needs to recover, and the effect deepens as cities grow and the region warms.

* By 2070, around 520 million people in the region will face a month or more of dangerous
heat each year, four times as many as today. That exposure will be concentrated in cities,
while the fastest warming is projected for the Himalayas and their foothills.

+ Heat's true death toll is far larger than official records show. Heat deaths tend to be
recorded as cardiac or renal failure, so they rarely reach the statistics governments act on;
excess-mortality analysis associates a single five-day heatwave in India with roughly 30,000 deaths.

+ Extreme heat already subtracts the equivalent of 31 million full-time jobs a year across
South Asia. Workers slow down, stop early, or fall ill, while the power, transport, and buildings
that firms depend on fail in the heat; the losses pass through to incomes, investment, and output.
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+ The poorest are hit hardest: informal workers’ earnings fall about 40 percent during a
heatwave. Work becomes unsafe just as the cost of water, cooling, and care climbs, and a
severe heat season can push households toward distress borrowing, asset sales, and taking
children out of school.

« Without adaptation, rising heat could leave South Asia's GDP close to 7 percent smaller
by 2050, the steepest projected loss of any developing region. A narrowing tax base and
rising spending on health, energy, and infrastructure repair would extend the human toll
into a sustained fiscal drag.

What needs to happen: three pillars, 15 interventions

This report proposes 15 priority interventions (Figure ES1). They span the health system,
social protection, the built and natural environment, energy and transport, and the finance
and institutions that connect them:

« Invest in the human, natural, and physical infrastructure that cities will need — early
warning and health-system readiness, protection for outdoor workers, urban greening and
shade, and heat-resilient power and transport. South Asia's cities can remain engines of job
creation only if they become heat resilient.

+ Strengthen the rules and institutions that govern heat — Heat Action Plans with clear
institutional homes, building codes with passive-design requirements, efficiency standards
for cooling equipment, and the disaster-recognition and fiscal decisions that put heat into
budgets. Heatwaves disrupt every part of city life, so the response must work across the
whole of government.

+ Mobilize private capital to meet the costs the public purse cannot — household access to
affordable cooling, cooling for industry and healthcare, finance for green and resilient
buildings, and the transfer of heat risk to insurance markets. Key elements of the response
require finance at a volume public budgets cannot supply.

An action agenda: three pillars, 15 priority interventions to
address extreme heat in South Asia

- Pillar 1 - Infrastructure Investments Pillar 2 - Policies and Regulations

3% Protect the vulnerable during heatwaves; invest for Tackle heat risks through governance and
cooler cities and functional infrastructure regulatory frameworks

HUMAN INFRASTRUCTURE 08. Mandates and authority for heat resilience
01. Save lives through heat early warning and response systems 09. Building codes and passive design standards
02. Strengthen health systems readiness for extreme heat 10. Shape cooling markets through efficiency standards
03. Protect informal workers and vulnerable households 11. Fiscal transfers and disaster risk financing
NATURAL INFRASTRUCTURE fifh  Pillar 3 - Private capital mobilization
04. Cool urban spaces through greening, shade, and design SH Leverage the extreme heat challenge to create jobs

and investment

PHYSICAL INFRASTRUCTURE
05. Secure energy continuity during heatwaves

12. Expand household access to cooling devices
13. Deliver cooling to industry, agriculture, healthcare

06. Keep urban transport safe and efficient during hot seasons 14. Mobilize capital for green and resilient buildings

07. Prevent schools and tourist sites from overheating 18, Trersiar ek FEks i@ leurEmne feras

Source: World Bank elaboration.
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What each decision-maker can do now

No government can deliver all 15 interventions at once, least of all within the two to three
years senior officials typically hold their posts. The actions below begin with those that
protect people fastest and fit within existing mandates. In parallel, the actions include
market-building interventions and infrastructure investments that can begin now. Chapter 6
sets out how to deliver and sequence the agenda.

To city leaders:

Cities are where adverse impacts of heat concentrate and where many of the fastest-acting
interventions can be enacted, many of them within a mayor or commissioner’s existing
authority.

Establish mandates for heat resilience. The city of Ahmedabad has devoted sustained
administrative attention to safeguarding its residents and economy from extreme heat since
2013 through a Heat Action Plan with cross-departmental authority; it is estimated to have
cut peak-heat mortality by 47 percent and saved 2,380 lives in its first two years. Dhaka
North has taken a comparable step in appointing a Chief Heat Officer. A World Bank
cost-benefit analysis found that heat early warning systems in Indian cities return roughly
US$50 for every US$1 spent on them. By strengthening preparedness and response at the
subnational level, authorities can protect residents and keep local economies working
through the hottest months of the year.

Protect people before the next heatwave. City and subnational leaders can take effective
actions to shield residents from heat through permitting and licensing powers,
administrative circulars, and existing budgets and partnerships. Construction permits can
require shade, water, and rest breaks; market licenses can require cool rest areas; school
hours can be shifted by circular during high-heat advisory periods. Ward-level heat mapping,
built upon from data cities already hold, can help direct such measures to the most exposed
neighborhoods, including informal settlements where 250 million South Asians have little
protection from indoor heat.

Cool the places where people work, move, and trade. Shade structures, street trees, and
restored water bodies can make for a cooler city and bring the greatest benefit if targeted
where adverse heat exposure concentrates: in markets, transport hubs, and outside schools
and clinics. An essential starting place is to protect the green space and water bodies a city
already has. In one assessment, Colombo's restored wetlands measured some 10°C cooler
than nearby built-up areas at the hottest time of day.

To national governments and finance ministries:

Heat remains largely invisible in the records that governments act on: deaths are recorded
under other causes, heat-related productivity losses are absent from national accounts, and
expenditures that promote resilience to heat are dispersed across health, urban
development, labor, power, and disaster management budgets.

Recognize heatwaves as disasters. Each of the six countries has a disaster-management
framework under which heatwaves could be formally notified, in most cases by executive
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decision rather than new legislation. Until that happens, relief funds, emergency authority,
and risk-reduction expenditures remain largely closed off for extreme heat. Several Indian
states have taken the step of making heatwaves notifiable, and India’s 16th Finance

Commission has recommended adding heatwaves to the national list of notified disasters.

Integrate heat resilience into existing schemes. Employment programs such as Nepal's
National Employment Promotion Program, housing programs such as India’'s Pradhan
Mantri Awas Yojana and its counterparts in Bangladesh and Sri Lanka, and national health
systems could integrate heat-resilience measures at marginal cost by amending the
guidelines that direct budgets already committed. Community health worker networks —
India’s accredited social health activists, Nepal's female community health volunteers, and
Bangladesh’s government and NGO networks — can reach pregnant women, young children,
and the elderly with heat protection through the job aids and protocols they already use.

Invest in data. Because official records understate the toll of extreme heat, strengthened
public health surveillance, built on vital record systems whose quality varies across the
region, would make impacts visible and give governments a basis for managing them down.
Excess mortality offers the most direct signal: daily deaths that rise substantially above a
city's baseline during a heatwave mark an urgent need for action. The task recurs every
summer, and a data-driven annual cycle — preparedness before each season, protection of
the most vulnerable during heatwaves, and review after each season's end — can protect
health and the economy with greater effectiveness year by year.

To regulators:

Most of the urban South Asia of mid-century has yet to be built — in India alone, an
estimated 70 percent of the urban infrastructure the country will need — so the standards
adopted now will decide the thermal performance of buildings and equipment for decades.

Make passive design mandatory in building codes. India's commercial and residential
energy codes, Bangladesh's National Building Code, and Sri Lanka's Energy Efficiency
Building Code already regulate energy efficiency. Extending existing codes to include
enforced requirements for reflective roofs, cross-ventilation, and limits on solar heat gain
would yield significant gains for coolness of dwellings and reduction in energy demand.

Set cooling efficiency standards. Households and businesses across the region are buying
cooling equipment in rapidly rising volumes. Minimum energy performance standards for air
conditioners, fans, air coolers, and refrigerators, paired with mandatory star labeling and
tightened over time, would steer that spending toward efficient equipment. India's Bureau of
Energy Efficiency standards-and-labeling program offers a regional model.

To firms and financiers:

For the private sector, heat is becoming one of the largest investment opportunities in the
developing world: the sustainable cooling market across developing economies is projected
to exceed US$600 billion a year by 2050, with India alone representing an estimated US$1.6
trillion opportunity by 2040.

Serve the mass market for affordable, efficient cooling. Demand is already growing on
commercial terms — Bangladesh's producers sold some 550,000 air conditioners in 2025,
three times the figure of five years earlier. A program the Government of India is preparing
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with World Bank support, Alleviating Heat Stress by Enhancing Production of Affordable
Cooling Devices (AHEAD)*, would expand domestic manufacturing of affordable, efficient
cooling devices: a sector that could create close to 3.7 million jobs by 2040. Early movers into
accessible, efficient product lines would be well placed as this market forms, in India and
across the region.

Lend against verified building performance. Lenders in four of the six countries — India,
Bangladesh, Sri Lanka, and Nepal — can already verify efficiency through the International
Finance Corporation's Excellence in Design for Greater Efficiencies (EDGE) certification, a
ready basis for green mortgage products. Bangladesh's apparel sector, with more than 270
certified green factories, shows how far certification-linked finance can move an industry.

Insure workers through organizations they already trust. Insurers and the aggregators
they work with — unions, cooperatives, employers — can reach the informal workers, small
traders, and farmers who cannot buy cover individually. Parametric heat insurance, piloted
in India with informal women workers and dairy farmers, pays out within days of a
temperature trigger; its reach depends on those aggregators and on reliable weather data.

The decade ahead

The decisions taken this decade will be locked in for a generation. Current building codes will
shape the thermal performance of billions of square meters of construction. Master plans
drawn today will determine whether cities keep the green space and water that cool them.
The institutions governments build now will decide whether heat resilience becomes routine
planning or stays a seasonal emergency. The livability of South Asia's cities, and the jobs and
incomes they sustain, will depend on what national and city leaders do right now. Handled
well, the response will pay for itself: defending lives and livelihoods, keeping the economy
working through the heat, and creating jobs in efficient cooling and resilient construction.
The knowledge, the tools, and the finance already exist, and the task now is to put them to
work.

*AHEAD is a proposed program under preparation by the Government of India.
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Partl

Hazard and Impacts

South Asia’s cities are entering a new climate reality in which rising heat
increasingly shapes health, productivity, and the capacity to create jobs.
The region must generate employment at unprecedented scale, with
nearly 280 million additional working-age people expected by 2050. This
challenge is unfolding in urban environments that are becoming hotter,
denser, and harder to live and work in safely.

As background warming combines with urban heat, more people are
being pushed toward dangerous physiological limits. The consequences
extend well beyond discomfort. Heat damages health, reduces labor
productivity, erodes earnings, and falls hardest on poor and vulnerable
households. When power, transport, and buildings fail under heat stress,
localized exposure becomes wider economic disruption.

Together, these dynamics are reshaping the economic logic of
urbanization, making heat resilience central to how South Asia’s cities
protect people, sustain growth, and create opportunity.




Chapter 1

A New Climate
Reality for South
Asian Cities

South Asia’s jobs 1.1 Heat has always shaped life in South Asia

challenge is increasingly  The summer heat came early and hard in Mumbai in 2026. Just four
a heat challenge. As days into March, a weather station in the city's Santa Cruz

cities grow hotter, neighborhood logged a peak daily temperature of 38.7 degrees

. Celsius (°C), nearly 6°C above the seasonal average (Pinto 2026). Just
eXtrenTe heatis two days later, the India Meteorological Department (IMD) recorded
becoming a structural the year's first daily maximum above 40°C, in Amravati, a city in
constraint on Maharashtra." Far to the north, in Himachal Pradesh, the IMD
productivity, livability, logged daily maximum temperatures 8-12°C above average in an
unusually early Himalayan heatwave - a striking anomaly in a region

and economic growth.
g historically defined by cool mountain air (Pandey 2026).

Heat is not new in South Asia. For as long as people have inhabited
the subcontinent, the rhythms of daily life have been organized
around the sun and the monsoon. From ancient tank cities to the
ghats of Varanasi and walled courtyards of Jaipur, urban landscapes
were designed - in their orientation, materials, and construction -
with heat in mind. Stepwells, jaalis, thick-walled havelis, and
tree-lined streets all reflect millennia of accumulated knowledge
about how to live in a hot climate.

The heat South Asia is now experiencing is of a different order.
Extreme heat is increasingly common, severe, and long-lasting, and
it is having ever-greater impacts on people's lives and livelihoods.
An analysis of May 2024 to May 2025 weather data found that daily
mean temperatures exceeded the local 90th percentile for 62 days
in India, 75 days in Sri Lanka, 89 days in Nepal, 91 days in Bhutan,
94 days in Bangladesh, and 128 days in the Maldives.? In 2025, many
areas in India recorded daily maximums above 45°C, and several
heatwaves lasted more than 15 days (IMD 2026).

1 See IMD Special Bulletin issued on March 7, 2026: https://internal.imd.gov.in/press_release/20260307_pr_4791.pdf. The maximum temperature logged in
Amravati on March 6, 2026, was 40.8°C.

2 The numbers reflect how many days had mean temperatures higher than 90 percent of those recorded in each country in 1991-2020. The share of such
days attributable to climate change ranged from 20 out of 62 in India, to 123 out of 128 in the Maldives. See: Giguere, J., F.E.L. Otto, A. Tannenbaum, et al.
2025. “Climate Change and the Escalation of Global Extreme Heat: Assessing and Addressing the Risks.” Climate Central, Red Cross Red Crescent Climate
Center, and World Weather Attribution.
https://www.worldweatherattribution.org/heat-action-day-report-climate-change-and-the-escalation-of-global-extreme-heat-2/
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South Asia's cities sit at the center of this risk. Hundreds of millions of people live and work
in conditions that offer little protection from heat. For the poorest, in informal settlements,
on construction sites, in streets and markets with little shade or green cover, the exposure is
most acute. These cities are growing rapidly, concentrating ever more people in dense built
environments where the urban heat island (UHI) effect adds yet more heat to an already
extreme baseline. Rising temperatures will increasingly shape where people can work, how
productively they can work, and which cities prove attractive for investment.

The sections that follow examine how the hazard is evolving.

How hot is too hot?

Cities need to answer this question to know when to issue heat alerts, how to approach
cooling investments, and when to introduce safety protocols in workplaces and schools.

Heat stress - how the body copes, and when it cannot. Human bodies maintain an
internal temperature of close to 37°C. Physical exertion generates heat internally, while
sweating and dilation of blood vessels near the skin help shed it. Hotter air, greater
humidity, and exposure to radiant heat from the sun or hot surfaces put these
mechanisms under strain. When these mechanisms fail, the result can be heatstroke as
well as heat-related illness or death caused by the cumulative strain that heat places on
the heart, respiratory system, and kidneys.

Why humidity matters so much. In humid cities such as Kolkata or Mumbai, the air is
already close to saturated, so evaporation slows and the body struggles to shed heat as
perspiration even at moderate temperatures. This means that a humid 33°C day can be
more dangerous than a dry 40°C day. For perspective, at 84 percent humidity - typical
for Colombo in April - an air temperature of 32°C equates to a heat index of 46°C.

Acclimatization. People living in hot climates adjust through physiological changes,
including increased blood plasma volume and earlier onset of sweating, and through
behavioral adaptation. This increases the body's capacity to cope with heat. For this
reason, heatwaves that strike early in the year, before populations have adjusted to
seasonal conditions, are particularly deadly.

Defining ‘hot day’ and ‘heatwave’. Many studies use a 95th percentile threshold,
defining a hot day as one warmer than 95 percent of days in that location over
preceding decades. A heatwave is a multi-day period of heat that is excessively high
relative to local norms. IMD defines a heatwave as a day when the maximum
temperature at a station reaches at least 40°C in the plains, 37°C in coastal areas, or
30°Cin hilly regions - and is at least 5°C above the local seasonal normal.

When heat exceeds physiological limits. For many years, a wet-bulb temperature
(WBT) of 35°C was widely cited as the upper limit of human survivability - a figure
derived from theoretical biophysical modeling (Sherwood and Huber 2010). Recent
laboratory studies have revised this figure significantly downward (Vecellio et al. 2023).
Based on existing research, this report considers conditions above 30.5°C WBT
dangerous. At this level, fit, acclimatized adults struggle to maintain a safe body
temperature if exposed outdoors for more than approximately six hours without cooling
aids. This is a conservative threshold: older adults, pregnant women, infants, and people
with underlying health conditions face serious risks at considerably lower levels.
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1.2 The region is heating up fast

South Asia has been getting hotter for years, but the pace has greatly accelerated,
particularly in the last two decades. In both India and Sri Lanka, the annual average
temperature in 1970-79 was 0.30°C higher than in 1870-1900; by 2015-24, it was 1.15°C
higher in India and 1.19°C higher in Sri Lanka. All six countries covered by this study were,
on average, 1.26°C warmer in the last decade than in preindustrial times. Bhutan saw the
greatest increase - 1.45°C - followed by Bangladesh at 1.28°C and Nepal at 1.26°C. As Figure
1 shows, the pattern across all six countries is the same: decades of gradual warming
followed by a pronounced acceleration from the 1990s onward.

Annual average temperature relative to 1870-1900
period in six South Asian countries

Temperature relative to average

of 1870-1900 period

-0.9°C 0 1.8°C
1870 1900 1930 1960 1990
South Asia
Bangladesh |
Bhutan
India
Maldives (
Nepal | | |

Sri Lanka

Source: Rohde and Hausfather 2020.

Note: This figure visualizes the change in annual average air temperatures across South Asia and six individual countries
from 1870 to 2024, using Berkeley Earth data. Temperature anomalies are shown in °C relative to the preindustrial baseline
period of 1870-1900. Each vertical stripe represents a single year; the upper row displays the regional average, while
subsequent rows show each of the six countries.

The region is expected to keep warming - and fast. By the end of this century, under the
middle-of-the-road shared socioeconomic pathway (SSP) 2-4.5 emissions scenario, mean
temperatures will be more than 2°C higher than the 1985-2015 average. The steepest
increases are projected in the Himalayas and their foothills: Nepal will warm by 2.80°C,
Bhutan by 2.62°C. This matters beyond those countries' borders. A warmer atmosphere
holds more water vapor, increasing humidity and lowering the body's ability to cool down.
The Himalayas trap this intense heat and rising humidity over the low-lying Indo-Gangetic
plain, while coastal zones face relentlessly hot and humid air from the sea.

Figure 2 shows a dramatic redistribution of climate zones in South Asia. Hot and humid
zones are expanding significantly and are projected to increase by 97.8 percent, while
hot-moist zones expand by 21.1 percent. In contrast, cooler regions are contracting, with
cool/mild-humid zones declining by 13.4 percent. Most strikingly, warm-moist zones are
nearly disappearing from the South Asian landscape, shrinking by 99.4 percent, while
warm-humid zones decrease by 67.1 percent.
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This shift is transforming the region's climate. The Indo-Gangetic Plain, home to cities such
as New Delhi and hundreds of millions of people, is an example of this change, transforming
from primarily warm conditions into persistently hotter regimes. Coastal and deltaic zones,
already defined by high humidity and limited nighttime cooling, will see those conditions
intensify further as they shift into the hot-humid category. In the Himalayas, cooler zones
are rapidly retreating, replaced by hotter, more humid climates, creating conditions these
landscapes have never experienced before.

South Asian climates shift dramatically toward hot and
humid by the end of the 21st century

1985-2014

2080-2099 (SSP2.4-5)

+97.8%

Warm Hot

Cool / Mild

-100 0 100
% Change
~
(2) Chattogram, Bangladesh @ — @ (2) Thimphu, Bhutan -0 (3) New Delhi, India -0 (@) Bengaluru, India o0
(5) Pune, India -0 (8) Mumbai, India o0 (7) Hyderabad, India [ B ) Ahmedabad, India ® e
() Kathmandu, Nepal -0 Biratnagar, Nepal -0 (33) Kandy, SriLanka -0 (32 Colombo,SriLanka @ —@

Source: ERA5-Land and NEX-GDDP-CMIP6 ensemble mean (22 models). Note: This figure presents the projected
transformation of climate zones across South Asia by the end of the 21st century (2080-99) under the SSP2-4.5 emissions
scenario, compared to the historical baseline (1985-2014). The bivariate classification combines mean annual temperature
and mean annual relative humidity into three fixed bins each (< 15°C / 15-25°C / = 25°C; < 40 percent / 40-60 percent / > 60
percent RH), creating a 3x3 matrix of nine climate zones that capture the region's primary climate dimensions. The color
intensity increases from cool / mild, dry conditions (light gray) toward hot, humid conditions (dark purple). Fixed thresholds
are applied uniformly to both historical and future projections, enabling direct comparison of climate zone shifts. The future
climate projections are generated by applying CMIP6 ensemble mean climate change signals (delta method) to the observed
ERAS5-Land baseline.

1.3 Urban form amplifies heat

South Asia's cities are absorbing new residents at a remarkable pace. As of 2026, more than
617 million people lived in urban areas across the six countries covered by this study,® and
that number is growing steadily in all of them. All these new urban dwellers need homes,
jobs, and infrastructure. To meet this demand, cities are growing upward, outward, and
filling in green spaces and bodies of water. Farmland, wetlands, and forests are being
replaced with heat-retaining concrete, asphalt, brick, and steel. These dense, impervious
materials absorb solar radiation rapidly during the day and release it slowly at night,
creating a powerful UHI effect that permanently alters local microclimates (Oke et al. 2017).

3 The share of urban population and the total urban population are both based on national definitions. Custom data obtained online from: UN DESA. 2025.
“World Urbanization Prospects 2025.” New York: United Nations Department of Economic and Social Affairs, Population Division.
https://population.un.org/wup/.
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Both daytime and nighttime UHI dynamics pose serious health risks. During the day, built-up
areas can run several degrees hotter than their rural surroundings, particularly in heavily
built blocks with minimal green cover. At night, while open countryside cools significantly,
cities continuously radiate their stored heat into the lower atmosphere. This critical lack of
nighttime relief creates hazardous, cumulative heat stress for urban populations. When
rising background temperatures combine with urban heat, conditions cross the thresholds
of safe human tolerance.

Recent data across South Asian cities confirm that air temperatures show severe urban-rural
differences. In highland cities such as Kathmandu, weather station records over 1990-2020
show the urban core running up to 4°C hotter than its surrounding valley areas (Thapa et al.
2023). Across the lowlands of the region, dense city centers routinely experience night
temperature spikes ranging from 3.7°C to over 5.3°C compared to rural surroundings. In
hyper-dense coastal industrial hubs away from the sea breeze, a spike could reach an
extreme 11.8°C (Kotharkar et al. 2018).

Citizen science mapping initiatives such as the Heat Watch Surat campaign* highlight how
the risk varies in different areas of the city. Using vehicle-mounted, high-frequency sensors,
the campaign mapped extreme heat gradients across Surat, India (Figure 3), showing
ambient air temperature differences between 4.8°C and 7.5°C depending on the time of day.
The results indicate that heat exposure is highly localized, with temperatures rising as
built-up areas become more impervious. In contrast, neighborhood greenness lowers air
temperatures.

Citizen science mapping initiatives reveal thermal gradients
and land cover controls in Surat, India
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Source: World Bank analysis using data from a citizen science mapping campaign (Heat Watch Surat) conducted by CAPA
Strategies, Mahila Housing Trust, and the World Bank.

Note: Air temperature map of Surat for the evening period (19:00-20:00) on November 14, 2024, measured by citizen
science volunteers using vehicle-mounted sensors. Traverse routes are overlaid on the map and colored by the same
temperature scale. Scatter plots show the relationship between modeled air temperature and two land surface properties:
imperviousness (share of built-up surface) and greenness (vegetation index).

“For more info, see https://storymaps.arcgis.com/stories/2ec0e553089644bbb08038f8cf1aa44d.
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Evidence from across the region shows the same patterns being repeated: the denser and
more impervious the built environment, the hotter it gets - especially after sunset.
Concentrated urban cores remain routinely hotter by 2-5°C than the surrounding area, with
even higher spikes in more densely built-up areas.

1.4 South Asian cities will get much hotter

South Asia is already one of the hottest regions on Earth for urban residents - and it is on
course to become hotter still. While the strongest absolute warming is projected to occur in
the cooler, high-altitude northern urban zones, the region's historically warm and hot cities
will also experience severe shifts. This warming will lead to a dramatic increase in the annual
frequency of hot days. By late century, warm cities will face an additional 46 extreme heat
days per year, while hot cities are projected to endure an average of 50 extra hot days
annually (Figure 4).

Projected increase in mean annual temperature and

Figure 4 . . -
hot days in selected South Asian cities
Population Mean annual temperature (1985-2014) (°C)
ggﬁ" 0°C 5C 10°C e 20°C 258C 30°C 2040-59 2080-99
Change Change in Change Changein
inTmean  #days > TX95t inTmean  #days > TX95t
aee Tiruchil i,

Hot cities Jinichicappalll
Number of cities: 69
M 1T:26.2°C

canannuat » +1.4°C +26 days +2.3°C +50 days
Total population: 250.3 million
95th percentile of Tmean (T95t): 32.0°C
Warm cities Kathmﬁgg‘;" e
Number of cities: 38
M 1T:23.3°C

canannual . +1.6°C  +25days +2.6°C  +46days
Total population: 102.7 million
95th percentile of Tmean (T95t): 30.9°C
Cool/Mild cities Rhimony
Number of cities: 1
M IT:5.3°C

canannua +1.8°C +51days +2.7°C +91days

Total population: 0.1 million
95th percentile of Tmean (T95t): 12.2°C

Source: ERA5-Land (Mufioz-Sabater et al. 2021) and NEX-GDDP-CMIP6 ensemble mean (22 models; Thrasher et al. 2022).
Note: This figure shows the historical (1985-2014) mean annual temperatures for the selected South Asian cities categorized
into hot, warm, and cool/mild zones (following the classification in Figure 2). The right-hand panels display the projected
average warming and the additional number of hot days, defined as days exceeding the historical 95th percentile (TX95t),
under the SSP2-4.5 emissions scenario for the mid- and late-century horizons.

Cities across the region currently experience an average of 78 days per year above 35°C,
second only to the Middle East and North Africa. By 2080-99, under a middle-of-the-road
emissions scenario, that figure is projected to reach 126 days, making it hotter for urban
residents than any other region in the world, including sub-Saharan Africa, which is
projected to see the largest absolute increase.

Air temperature alone, however, understates the danger. In South Asia, humidity is often as
important as temperature in determining how heat affects the body. The conditions people
experience outdoors - walking, working, commuting - are better captured by wet-bulb globe
temperature (WBGT), which accounts for humidity, wind speed, and solar radiation alongside air
temperature. By that measure, the city-level picture is considerably harsher than Figure 4
suggests.
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Ahmedabad already endures more than 200 days per year of very high heat stress (Figure 5).
By 2050, Colombo and Mumbai are projected to join it above that mark, at 209 and 227 days,
respectively. New Delhi and Chattogram follow close behind at 180 and 201 days. At the
other end of the spectrum, Kathmandu currently records zero such days - but even highland
cities are not immune to the broader warming trend discussed in Section 1.2.

Projected increase in extreme heat days per year
in selected South Asian cities

Days with extreme heat in the sun
Wet-bulb globe temperature above 30.5°C

Present-day 2030 2050
250 . :

Ahmedabad (India)
238 days
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Colombo (Sri Lanka)
209 days
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Source: Chegwidden and Freeman 2023, using the SSP2-4.5 ("middle-of-the-road") climate scenario. Note:
The analysis uses WBGT, which considers air temperature, relative humidity, wind speed, and solar radiation.
An extreme heat day is defined as a day where temperatures exceed 30.5°C on the WBGT scale, a threshold
associated with significant physiological impacts. The data used here are for WBGT in the sun, to best reflect
outdoor conditions. The increases are relative to the average for 1985-2014.

1.5 Heat increasingly approaches levels the human body cannot tolerate

At the extreme, certain levels of heat stress become impossible for even healthy,
acclimatized adults to tolerate. Researchers have long debated where to draw this upper
threshold, and for many years a WBT of 35°C was cited as the limit of human survivability
(Sherwood and Huber 2010). More recent research, based on controlled laboratory studies
with human subjects, has revised this figure significantly downward, to around 30.5°C WBT
(Vecellio et al. 2023). At such levels, healthy and well-hydrated adults can maintain a safe
core body temperature for only a few hours without rest and active cooling. This study
adopts 30.5°C WBT as its benchmark for dangerous outdoor heat stress and projects the
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number of people exposed to conditions exceeding it under current and future climate
scenarios. This is a conservative threshold: older adults, infants, pregnant women, and
people with underlying health conditions face serious heat-related risks at considerably
lower levels of heat stress - a point taken up in Chapter 2.

As Figure 6 shows, more than 700 million people in India, Bangladesh, and Nepal live in
locations where outdoor heat stress already exceeds theoretical coping limits for at least
one day per year; 120 million experience at least one month of such conditions annually.
Exposure to these heat stress levels does not translate automatically into severe health
impacts. People adapt through physiological mechanisms, including increased plasma
volume and earlier onset of sweating, and through behavior, such as seeking shade,
reducing activity during the hottest hours, and using water, fans, and air conditioning to cool
the body. In future decades, physiological and behavioral adaptation will undoubtedly help
South Asians cope as heat stress levels rise. But the pace and scale of projected warming will
increasingly test the limits of individual adaptation. Coping with such levels of heat comes
with a cost: in lost working hours, health burden, costs of cooling, and physical toll on bodies
that must repeatedly operate near their limits.

Dangerous heat stress in South Asia: where it occurs

Figure 6
and how many people are exposed
(A) Geographic distribution of (B) Population exposed, by annual duration, 2025 and 2070
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Note: 'Dangerous heat stress' is defined here as conditions exceeding 30.5°C WBT: the level at which a healthy, well-hydrated
adult generally cannot maintain a safe body temperature for more than approximately six hours without active cooling. The
threshold is drawn from controlled human-subject experiments by Vecellio et al. (2023), who found that the human body's
tolerance of extreme heat is lower than physiology literature had previously assumed. Bars show the number of people
living in locations where outdoor conditions exceed this threshold for the stated annual duration, under the SSP2-4.5
emissions scenario. Bhutan, Sri Lanka, and the Maldives show negligible exposure and are excluded from the regional total.

Exposure of South Asian populations to heat stress that pushes the limits of human
tolerance will rise dramatically. By 2070, the number of people exposed to at least one day
of theoretically unlivable heat is projected to rise to 1.1 billion. The population experiencing
at least one month per year of these conditions is projected to rise from 120 million today to
520 million. By 2070, 63 million people are projected to face three or more months of such
conditions annually. This duration of exposure would place growing constraints on outdoor
livelihoods, and on the daily lives of those without access to cooling. The chapters that
follow examine what that means in practice: the impacts on health, jobs, and infrastructure,
the solutions available, and what it will take to deliver them at scale.
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Chapter 2
Impacts on

Health, Jobs, and
Infrastructure

Heat does not only
make cities hotter; it
makes them poorer,
less productive, and
more unequal. Its
heaviest costs fall on
the workers, firms,
and communities
least able to absorb
the loss.

A Livable Future

“

South Asia faces one of the most acute job-creation challenges of
any region: its working-age population will grow by close to 280
million by 2050, at a time when labor markets are already failing to
absorb new entrants at the pace required. Extreme heat is
compounding that shortfall, already costing the equivalent of 31
million full-time jobs annually as workers slow down, stop early,
and fall ill in conditions the human body is poorly equipped to
sustain. This chapter examines how that toll accumulates: the
direct physical harm heat does to workers, the disproportionate
burden it places on poor and economically vulnerable populations,
and the infrastructure failures — in power grids, transport systems,
and buildings — that amplify economic losses further.

2.1 Heat takes a heavy and rising toll on human

health

Extreme heat is a hidden hazard. Unlike the damage to property
and infrastructure caused by earthquakes or floods, the
aftermath of a heatwave is not marked by damage to physical
assets that can be photographed, mapped, and costed. Instead,
extreme heat causes a large but generally hidden impact on
human health. Most heat-related deaths occur from the strain
that high temperatures place on the cardiovascular and renal
systems: deaths that official records seldom attribute to
temperature (Ebi 2021).

The gap between recorded and actual heat mortality is large. In
India, in 2024, the hottest year in over a century, authorities
logged just 161 confirmed heatstroke deaths (Patel et al. 2024). A
nonprofit organization, HeatWatch, counted 733 suspected
heatstroke deaths (HeatWatch and Veditum India Foundation
2024), a death toll from heat often considered relatively low for a
country of 1.4 billion people. The reason for the discrepancy is
not that heat is harmless, but rather that the vast majority of
heat-related deaths are recorded under an immediate clinical
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cause, such as heart or respiratory failure. Researchers have sought to close this gap
through excess-mortality analysis, estimating how many more deaths occur during heat
events than would be expected at that time of year. Such studies, rooted in environmental
epidemiology, model the location-specific heat-mortality associations that are then used to
estimate an aggregated heat-related mortality burden over a specific time period. These
findings rest on peer-reviewed methods that combine statistical models with historical data
on climate, health, and vulnerability, including demographic and socioeconomic measures.
They remain model-derived estimates. They are useful for quantifying the heat-related
health burden, but they should not be read as counts of actual heat-related deaths, which
are not directly observable.

One such study using historical data across 10 Indian cities spanning 2008-19 estimated an
average 14.7 percent increase in mortality when temperatures exceeded the local 97th
percentile for two consecutive days - equivalent to over 1,100 additional deaths per year in
those cities alone (de Bont et al. 2024). A further analysis covering the same period
estimated that a single five-day heatwave in India was associated with approximately 30,000
excess deaths nationwide (Gadgil and Narang 2025).

Estimated heat-related deaths in South Asia, 2000 and 2023

Deaths (2000) Deaths (2023) Annual mortality rate per Annual mortality rate per
100,000 people (2000) 100,000 people (2023)
~118,000 ~230,000 ~9.8 ~13.8

Source: Global Burden of Disease Collaborative Network 2024. Deaths are those in which high temperature
was a contributing risk factor; including impacts on cardiovascular disease, kidney disease, and respiratory
conditions, as estimated through statistical modeling, rather than deaths where heat is recorded as the direct
cause. These estimates provide a broader assessment of the health burden associated with heat than can be
obtained from cause-of-death records alone. Aggregated estimates for South Asia shown for countries with
populations exceeding one million - Bangladesh, India, Nepal, and Sri Lanka.

For the four countries in South Asia (Bangladesh, India, Nepal, and Sri Lanka), the estimated
number of deaths in which high temperature was a contributing risk factor increased
substantially between 2000 and 2023, rising from approximately 118,000 to around 230,000
- an increase of roughly 95 percent over the period, or an average of about 4.1 percent per
year.> This increase is consistent with rising temperatures, population growth, population
aging, and increasing exposure to heat.

Beyond heat-related mortality, evidence increasingly links high temperatures and heatwaves
to deterioration in mental health and cognitive performance, as well as increased morbidity
among people living with cardiovascular, renal, respiratory, and metabolic diseases. Heat
exposure can also adversely affect pregnancy, birth outcomes, nutrition, and child
development, with wider implications for learning, labor capacity, and household incomes
(Mavalankar et al. 2025; World Bank 2025a).

°> As these are model-based estimates of mortality attributable to heat rather than counts from official death registration systems, they should be
interpreted as indicative of the overall health burden and not exact numbers of heat-related deaths. Put differently, these estimates are intended to
quantify the broader population health impacts of heat, and not interpreted as official counts of deaths directly attributed to heat in national vital
statistics.
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2.2 Disproportionate burden on the poor, young, and elderly

The burden of extreme heat is not distributed evenly across populations. The same
temperature that is uncomfortable for a household with air conditioning and a cool home to
retreat to can be life-threatening for a household without either. Vulnerability to heat
depends partly on physiology and partly on circumstances — the type of work someone
does, the materials their home is made of, the assets they hold, and their access to finance
or social protection when a heat shock strikes. Those with the least capacity to adapt bear
the heaviest costs.

The elderly face elevated risk because the body's capacity to thermoregulate declines with
age, and because the cardiovascular and renal conditions that heat aggravates are more
prevalent later in life. In Bhutan, heat-related deaths among adults over 65 increased by 340
percent between 1990-99 and 2014-23, far exceeding the 63 percent increase in
heat-related mortality seen globally over a comparable period (UNDP 2025). Infants and
young children are similarly exposed: they cannot regulate their own temperature or
communicate distress, and their thermal environment depends entirely on the adults
around them (Tsuzuki 2023). Pregnancy brings distinct risks. The cardiovascular system
works harder to support the growing fetus, core body temperature rises, and the body's
natural cooling mechanisms become less effective. Evidence from South Asia links heat
exposure during pregnancy to elevated risks of miscarriage, preterm birth, and low birth
weight — outcomes with lasting consequences for both mother and child (Raghavan et al.
2025; Lakhani et al. 2024). A study of 800 pregnant women in India found that 47 percent
were exposed to excessive heat at work, and that workplace heat stress was associated with
more than a twofold increase in the risk of miscarriage and adverse pregnancy outcomes
(Rekha et al. 2024). The consequences extend into early childhood: research in Bangladesh
finds that exposure to extreme heat during the first 1,000 days of life significantly raises the
likelihood of stunting, with implications for long-term cognitive development and labor
productivity as well as health (Raza et al. 2025).

Whether these physiological risks translate into harm depends, above all, on poverty. Heat
bears down on low-income households through three compounding channels. First, the jobs
available to poor workers — construction, agriculture, street vending, rickshaw driving,
waste collection — involve sustained physical labor with high heat exposure and little ability
to stop or move indoors. The evidence on earnings and productivity losses from these
occupations is set out in the following section. Second, poor households live in dwellings
that offer little protection from heat: informal construction using corrugated metal roofing,
thin walls, and inadequate ventilation absorbs heat through the day and releases it
overnight, leaving interiors dangerously hot through the hours when the body most needs
to recover. Third, low-income households have the least capacity to absorb heat as a
financial shock, with fewer savings, more restricted access to formal credit, and limited
recourse to social protection when illness or heat-forced work stoppages cut earnings.
Across South Asia, households with greater asset ownership and formal credit access are
considerably more likely to invest in adaptive measures; those without them absorb the full
cost (World Bank 2025b).

The combined effect is a regressive pattern: heat falls heaviest on those already most
economically vulnerable, and its consequences, such as illness, lost income, and stunted
child development, compound the disadvantages those households already face. As
temperatures rise, the distance between those who can afford to protect themselves and
those who cannot will grow, with direct consequences for the poverty reduction and
employment outcomes the region is seeking to achieve.
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2.3 Impacts on workers, firms, and productive capacity

The populations described in the preceding section (informal workers, those in poor housing,
the economically vulnerable) are the same workers on whose labor South Asian urban
economies most depend. Heat reduces their capacity to work safely and productively, and
those losses accumulate through firms and into the wider economy.

The evidence from South Asia is direct. Research on informal outdoor workers in Tamil Nadu
found heat exposure consistently above safe thresholds, with a 1.4-fold increase in
productivity loss risk and output in rice harvesting falling by roughly 5 percent for each degree
above the 26°C WBGT threshold (Venugopal et al. 2026). For urban informal workers, the
effects show up in earnings: a daily panel survey of informal workers in Delhi found that each
1°Crise in WBT cut gross earnings by 13 percentage points and net earnings by 19 percentage
points, with net earnings running 40 percent lower during heatwaves (Das and Somanathan
2024). Formal manufacturing is similarly affected: across a nationally representative panel of
Indian plants, annual manufacturing output falls by approximately 2 percent per 1°C of
warming, and district-level manufacturing gross domestic product (GDP) by roughly 3 percent
per degree (Somanathan 2021).

When large firms cut labor in response to heat, much of the displaced workforce moves into
smaller, lower-productivity informal enterprises. Each 1°C of warming reallocates
approximately 2 percentage points of employment from the formal to the informal sector.
This shift, given the large productivity gap between the two, generates an additional aggregate
productivity loss of between 1.3 and 4.3 percent per degree (Rexer and Sharma 2025).

Heat-related working hours loss will rise sharply across

Figure 7 . L
South Asian cities by 2080
Share of annual working hours lost to heat exposure, by city (2030 vs. 2080, SSP2-4.5 emissions scenario)
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In Dhaka, heat already makes some 3.0 percent of annual working hours, the equivalent of
465,000 full-time positions annually, theoretically unworkable due to heat stress, a figure
projected to reach 7.4 percent by 2080. In Patna, the share of working hours theoretically
lost due to heat rises from 2.4 to 6.3 percent over the same period (Figure 7). Across the
South Asian economy, extreme heat already costs the equivalent of 31 million full-time jobs

annually (Isah et al. 2026).

Table 2

Equivalent number of jobs lost due to working hours rendered
unsafe by extreme heat

Job-equivalent working hours lost (JEL), rounded to the nearest thousand, by year, SSP2-4.5 emissions scenario

City

Dhaka
Kolkata
New Delhi
Mumbai
Chennai
Ahmedabad
Surat

Varanasi

2030

465,000

360,000

266,000

204,000

141,000

99,000

97,000

51,000

2050

708,000

391,000

418,000

255,000

145,000

125,000

122,000

60,000

2080

1,650,000

833,000

629,000

270,000

269,000

148,000

137,000

125,000

Note:Job-equivalent losses translate the working hours lost to heat exposure into an estimate of the number of
full-time jobs this would represent. Figures are rounded to the nearest thousand and reflect a moderate-emissions

scenario (SSP2-4.5). Source: World Bank analysis using the HELP tool.

Worker and firm-level losses account for much of heat's economic cost. But they do not
capture what happens when infrastructure fails: when power cuts halt production, transport
stops, and buildings become unsafe to occupy. That is the subject of the following section.

2.4 Heat, infrastructure, and the economy

Heat reaches the urban economy through workers directly: slowing them, making them sick,
reducing their earnings and the output of their firms. But it reaches the economy through a
second channel as well: the systems that enable cities to function. When power fails during a
heatwave, production halts and supply chains break regardless of the workforce's condition.
When transport is disrupted, workers cannot reach jobs and goods cannot move on
schedule. When buildings overheat, schools close and hospitals struggle to treat the patients
already filling their wards. Infrastructure is the mechanism through which heat converts
localized exposure into economy-wide disruption; South Asia's infrastructure was not

designed for the heat it now faces.
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Power

Extreme heat strains electricity systems from both sides simultaneously: demand surges -
driven in part by rapid growth of air conditioning use - while the grid's capacity to supply it
falls. Air conditioning unit sales in India rose by an estimated 34 percent from 2023 to 2024
alone (Fleck 2025) and, in May 2024, electricity demand across India reached a record 156
billion units, 15 percent above the same month in 2023 (Kumar et al. 2026). At the same
time, high temperatures reduce the carrying capacity of transmission lines, stress
transformers, and reduce the efficiency of generation plants (Verschuur and Balakrishnan
2024). Analysis of Indian power data finds that when temperatures exceed 40°C, outage
frequency increases by 20-50 percent and outage duration by 15-60 percent (Verschuur and
Balakrishnan 2024). During the April 2026 heatwave in Bangladesh, nationwide power
demand stood at 16,237 megawatts (MW) against generation of just 13,988 MW - a gap of
over 2,200 MW that, combined with fuel supply constraints, forced rolling load-shedding
across the country (Rahman 2026).

The consequences of outages during heatwaves fall hardest on those without alternatives.
For the millions of households without air conditioning or backup power, a grid failure
means fans stop, refrigerators fail, and water pumps cut out at precisely the moment
demand is highest (Vandana K. 2024).

Transport

Heat degrades transport infrastructure in ways that are well documented but insufficiently
acted upon. Roads and runways surfaced with inadequate bitumen grades soften and
deform at peak summer temperatures. Sections of Bangladesh's highways were visibly
melting during the 2024 heatwaves (Adhikary 2024), and parts of India's Mumbai-Nagpur
Expressway were badly rutted within two years of opening due to inappropriate asphalt
specification (Dash 2025). Steel rails expand under intense heat and can buckle, forcing
speed restrictions that cascade into delays across networks (Garmabaki et al. 2024). New
Delhi's Indira Gandhi International Airport is among a small number of major airports
globally projected to face temperatures near or above 50°C for multiple days per year by
2030. At such temperatures, reduced air density compromises both lift and engine thrust,
forcing airlines to reduce passenger loads, carry less cargo, or burn additional fuel to
achieve safe takeoff (Woetzel et al. 2020).

Heat is simultaneously a physical and a human problem for transport. It affects demand for
transportation services: on the hottest days, passengers postpone trips or shift from public
transit to private vehicles, reducing ridership and revenue of bus and metro systems. And it
affects the people who use and operate those systems. A single individual in heat distress,
such as a passenger pulling an emergency cord in a tunnel, can trigger network-wide delays.
In Kolkata in 2023 and 2024, bus operators rescheduled services during the hottest hours as
driver illness and falling ridership affected midday operations (Abbas 2023).

For the poorest South Asians, the exposure is greatest. In Mumbai, 63 percent of poor
households walk to work compared to 44 percent of commuters, accumulating hours of
dangerous sun exposure that wealthier individuals avoid (Basu et al. 2005). A study of metro
users in Delhi found that around 38 percent of total trip time was spent walking (Jain and
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Singh 2021). Bus stops without shade, stations without cooling, and long walks in full sun fall
disproportionately on those least able to protect themselves (Agarwal 2026). Designing
transport systems with thermal comfort as a standard requirement (shaded stops, ventilated
vehicles, water access at interchanges) would serve both public health and system
performance.

Buildings

Buildings across South Asia were not designed for the heat they now face. Traditional
construction across the region made effective use of shade, natural ventilation, thermal mass,
and locally appropriate materials. Contemporary urban construction has largely abandoned
that wisdom. Concrete and glass with flat or corrugated metal roofs dominate, absorbing heat
during the day and releasing it slowly through the night - leaving homes dangerously hot
through the evening hours when the body most needs to recover.

The buildings that anchor community life, such as hospitals, schools, and health centers, are
among the most consequential infrastructure assets in any city, and among the most poorly
equipped to handle extreme heat. A 2021-23 survey of 623 healthcare facilities in India found
that 44 percent of public facilities had no heating, ventilation, and air conditioning (HVAC)
system at all, and only 7 percent had central air conditioning (NCDC 2023a). Most rely on
window or split air conditioning units used selectively in intensive care units and operating
theaters - meaning that patients who are already physically vulnerable endure heat
throughout their stay.

Across South Asia, almost 250 million people live in informal housing that provides essentially
no protection from heat.® Without deliberate intervention, most new construction will
replicate the same thermally poor designs, locking in vulnerability for decades.

The key findings from the research literature across all four dimensions covered in this
chapter are summarized in Figure 8. When these systems fail together - as they do during
major heatwaves - the cumulative impact is far greater than the sum of the individual failures.

¢ Authors' calculations based on UN-Habitat data: 'Total urban population living in slums, informal settlements or inadequate housing by Country' (Version:
May 2024). https://data.unhabitat.org/pages/housing-slums-and-informal-settlements.
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Impacts of extreme heat in South Asia: stylized facts from
the research literature

Figure 8

HEALTH AND HUMAN CAPITAL ]

Heat contributed to twice as many deaths in
Bangladesh and India in 2023 as in 2000 and nearly
four times as many in Sri Lanka-according to the
Global Burden of Disease study

Heat-induced productivity losses cost Bangladesh an
estimated US$1.3-1.8 billion in 2024 equivalent to 0.3-0.4%
of GDP with losses rising sharply on days above 37°C

Construction workers in Sri Lanka lost 15-25% of
productive capacity to heat stress before 2014 with losses
projected to rise by as much as 20% by end of century

A 1°Crise in heat exposure during pregnancy increases
the risk of miscarriage or stillbirth by 27-42%

Extreme heat in the first 1,000 days of life significantly 90% of New Delhi street vendors reduced working
increases the likelihood of stunting in Bangladesh hours due to heat in summer 2025; 72% lost stock to
heat damage

44% of public health facilities in India have no
cooling system at all

INFRASTRUCTURE FUNCTIONALITY ®
Almost 250 million people across South Asia live in

l’ When temperatures exceed 40°C, power outages slums or inadequate housing, with little or no
in India increase by 20-50% with duration rising protection from heat

proportionally

Heat early warning systems have a benefit-cost ratio of
50:1 in Indian cities

Millions of the region's poorest urban households
live in structures of tarpaulin, bamboo, and
corrugated metal-materials that trap heat rather
than provide shelter from it

¢ Extreme heat reduces the generation capacity of coal
and gas plants and causes transmission lines to sag and
fail-precisely when electricity demand is at its peak

Without action, cooling could account for 45% of India's During heatwaves, 60% of Women home-workelts
7T peak electricity load by 2050, up from ~10% in 2016 in Nepal, Bangladesh, and India reported a rise in
unpaid care duties
By 2050, major airports including New Delhi are Heat stress in Bangladesh's garment factories has
projected to face temperatures above 50°C on up to 14 been linked to increased risk of violence and
days per year requiring adjusted take-off procedures harassment against women workers unable to
and reduced loads meet production quotas

Sources: Global Burden of Disease 2023; Raghavan et al. 2025; Raza et al. 2025; NCDC 2023; Mahmud, Raza & Wahid 2024
(World Bank); Flouris, loannou & Mantzios 2025 (ILO); Sinha et al. 2026 (WIEGO); Jones et al. 2024 (World Bank); EPRI 2022;
Verschuur & Balakrishnan 2024; IEA 2018; McKinsey Global Institute 2020; UN-Habitat 2022; HomeNet South Asia 2022; ILO 2021.

Note: Each finding is drawn from peer-reviewed or institutional research. Findings are illustrative of the wider evidence base rather
than exhaustive; the text of Chapter 2 provides fuller discussion and additional sources.

2.5 Implications for growth and public finance

When health, livelihoods, and infrastructure come under simultaneous strain, as they do
during major heatwaves, the cumulative impact on workers, firms, and urban economies
considerably exceeds the sum of the individual failures. These compound effects have
consequences for public finance that rarely appear in official assessments. As heat reduces
worker productivity and firm output, it shrinks the tax base by lowering corporate profits,
wages, and consumer spending. At the same time, it drives up public expenditure: on
emergency health responses during heatwaves, on energy subsidies as cooling demand
rises, and on the repair and replacement of infrastructure that heat damages faster than
historical maintenance cycles assumed. Each of these pressures operates independently;
together they constitute a fiscal drag that compounds over time (Figure 9).
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Heat is also entering the competitive calculations of investors, firms, and insurers. The
capacity to maintain workable conditions in a hotter climate is beginning to influence where
businesses locate, how insurers price exposure, and what lenders require of assets in
heat-stressed locations. These mechanisms are not yet dominant, but their direction is clear.
What makes this more pressing is that the informal coping strategies South Asian workers
currently rely on are not indefinitely available. Shifting work to cooler morning hours can
offset a meaningful share of heavy-labor losses today; research finds this option narrows by
approximately 2 percent for each additional degree of warming, as even early morning
temperatures begin to exceed safe working limits (Parsons et al. 2021). Without adaptation,
rising heat could leave South Asia's GDP close to 7 percent smaller by 2050, the steepest
projected loss of any developing region (World Bank 2025b).

How extreme heat affects the public budget

EXTREME HEAT

¢ Revenue - under pressure T Expenditure - rising

Labor productivity falls Emergency healthcare costs rise

Lower wages, profits, and direct tax receipts Heatstroke treatment and hospital surge
Output contracts in exposed sectors Energy subsidy pressure grows
Consumption tax revenues decline Cooling demand raises grid costs and bills
Informality increases Infrastructure repair accelerates Heat
Formal sector tax base narrows over time damage compounds across roads and assets

Fiscal space narrows from both sides simultaneously

Source: World Bank elaboration.

The losses set out in this chapter recur each hot season and deepen as the climate warms,
embedded in the buildings and infrastructure cities rely on and in the public budgets that
absorb the damage year after year. Heat Action Plans (HAPs) that incorporate alerts,
seasonal readiness, and emergency protocols protect people through the days of greatest
danger, and the evidence that they save lives is strong, but they leave this underlying
exposure in place. Because the exposure is built into how cities are constructed, regulated,
and financed, reducing a drag this large on jobs, productivity, and public revenue calls for
action on those same fronts: investment in cooler and more resilient cities, the rules and
institutions to govern heat, and the private capital to meet the costs public budgets cannot
cover alone. Much of this can be delivered through mandates and budgets that
governments already hold, and the chapters that follow describe how.
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Part 11

Scalable Solutions

The investments needed to reduce heat risk do more than protect against
climate damage. They also protect productivity and support continued job
creation in South Asia’s cities. Cooler buildings, more resilient
infrastructure, better urban design, and expanded access to cooling do
more than protect lives. They help cities remain workable, investable, and
economically dynamic in a hotter world.

Many of these solutions are neither speculative nor distant. They already
exist and can be deployed through public systems, market mechanisms,
and financing channels already in place. Figure 10 organizes this response
around three pillars: productive infrastructure, enabling policies and
institutions, and private capital mobilization. Together, these pillars
define 15 priority interventions with the greatest potential to reduce
heat-related harm while sustaining labor productivity and urban
economic performance.

The challenge is not a shortage of ideas but identifying the interventions hy
most likely to deliver meaningful protection at scale. Table 3 sets out the
criteria used to make that judgment.

Together, the chapters that follow show how action across these three
fronts can turn heat resilience into an engine of more productlve and g
livable cities. Annex 1 provides a catalogue of specific investments and

. policy measures, with indicative costs and implementation timelines, .

g { while Annex 2 sets out a matrix of heat-resilience actlons f each of th
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Figure 10

_Pillar 1 - Infrastructure Investments
6 Protect the vulnerable during heatwaves; invest for

cooler cities and functional infrastructure
HUMAN INFRASTRUCTURE
01. Save lives through heat early warning and response systems
02. Strengthen health systems readiness for extreme heat
03. Protect informal workers and vulnerable households

NATURAL INFRASTRUCTURE
04. Cool urban spaces through greening, shade, and design

PHYSICAL INFRASTRUCTURE

05. Secure energy continuity during heatwaves

06. Keep urban transport safe and efficient during hot seasons
07. Prevent schools and tourist sites from overheating

Source: World Bank elaboration.

An action agenda: three pillars, 15 priority interventions to
address extreme heat in South Asia

Pillar 2 - Policies and Regulations

Tackle heat risks through governance and
regulatory frameworks

08. Mandates and authority for heat resilience

09. Building codes and passive design standards

10. Shape cooling markets through efficiency standards
11. Fiscal transfers and disaster risk financing

fifh  Pillar 3 - Private capital mobilization
X Leverage the extreme heat challenge to create jobs
and investment
12. Expand household access to cooling devices
13. Deliver cooling to industry, agriculture, healthcare
14. Mobilize capital for green and resilient buildings
15. Transfer heat risks to insurance markets

1118 How the recommended solutions were selected

Criterion Threshold for inclusion

Direct impact Reduces heat harm within five years

Scale Realistic reach across South Asian cities

Tractability Deliverable without major new institutions or legislation
Financing Clear public, private, or blended finance pathway

Evidence Demonstrated at meaningful scale in a comparable setting

Source:World Bank elaboration.
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Chapter 3
Productive

Infrastructure

Investments

As heat rises, cooling
infrastructure becomes
productivity
infrastructure. The
systems that keep cities
cool are increasingly
the same systems that
keep cities working.

A Livable Future

In a hotter climate, productive infrastructure extends beyond
roads, grids, and buildings to the human and natural systems
that keep people safe and cities livable. This chapter takes up
each in turn: the human infrastructure that protects people
during heat events, the natural infrastructure that cools the
urban environment, and the physical infrastructure that must
function through rising temperatures.

3.1 People - protect the vulnerable from extreme heat

Heat early warning and response systems

Ahmedabad's 2013 HAP, the first threshold-based city-level plan in
South Asia, is estimated to have cut the relative risk of mortality at
peak heat by 47 percent, saving an estimated 2,380 lives in its first
two years. The plan paired a heat early warning system with
coordinated emergency response. A World Bank cost-benefit
analysis of Indian cities found a benefit-cost ratio of 50:1 for
systems of this kind. Costs are modest compared with the lives
and livelihoods protected. For most South Asian cities, this is the
highest-return investment in heat resilience available, and the first
that should be made.

Effective systems share several features. Alerts should be
calibrated to local health outcomes rather than national
temperature averages, and warning thresholds that do not
account for humidity and acclimatization will either over-warn or
under-warn. The UK's Adverse Weather and Health Plan uses
graded alert levels tied to locally calibrated risk indicators, an
approach that South Asian cities with sufficient health data are
well placed to adopt. Alerts should reach people through multiple
channels — smartphone notifications, local radio, loudspeaker
systems, community health workers — since the most vulnerable
populations are often the least connected to formal media.

Inter-agency protocols that define roles across health, utilities,
transport, and municipal services need to be agreed upon and
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tested in advance. Supplies of water, oral rehydration salts, and basic medical equipment
should be pre-positioned before the heatwave strikes. The April 2024 heatwave in Dhaka
showed what this looks like in practice: the Bangladesh Red Crescent Society, working with
international partners, set up three cooling stations used by over 15,000 people, distributed
water to 30,000, and reached rickshaw pullers and street vendors directly with protective
equipment. A post-heatwave survey found that 94 percent of households had taken
protective action in response to warnings, a result that makes the case for investment in
community-based systems.

South Asian early warning systems have made major progress over the past decade but
remain uneven in coverage, quality, and follow-through. Bringing them up to the standard of
the best-performing systems globally — with locally calibrated thresholds, multi-channel
dissemination, pre-positioned supplies, mandatory inter-agency activation, and systematic
post-season evaluation — is achievable within existing institutional frameworks and at
relatively modest cost.

Health systems readiness

Preparing health systems for rising temperatures requires more than the addition of heat
protocols to existing facilities. Climate risk should be integrated across health-sector
governance and planning, workforce competencies, surveillance systems, supply chains,
referral arrangements, facility design and siting. Reliable access to cooling, water, and
electricity should be ensured. Community and primary healthcare should be equipped to
prevent and identify heat iliness early, while higher-level facilities must be able to manage
severe cases and maintain continuity of essential services during extreme events.

When prevention and early warning do not reach everyone in time, the health system is the
last line of defense, and a prepared one saves lives at modest cost. Most heat illness,
recognized early, can be managed at the community and primary-care level before it
becomes severe enough to require hospitalization. Investment that strengthens detection
and early treatment at the front line therefore averts the costlier hospital care, and the
deaths, that follow when heat illness goes unmanaged.

Most heat-related deaths in Indian cities occur on the same day as the temperature spike, in
contrast to the multi-day lag observed in many Western countries (Mavalankar et al. 2025).
Readiness must be in place before the hot season begins: staff oriented, protocols issued,
supplies stocked, and cooling capacity activated in advance.

The highest-value investments occur at the front line. Community health workers already
work in the neighborhoods where heat vulnerability is greatest. South Asia already has
trusted community-health networks — from India's health workers to Sri Lanka's midwives
and Nepal's volunteers to Bangladesh's community providers (Government of Bangladesh
2024). The reach that delivers immunization and antenatal care can deliver heat protection
as well. Adding heat illness to their existing training, job aids, and referral protocols extends
the health system's reach to the elderly, pregnant women, and informal workers, at low
marginal cost and without standing up a parallel program. Primary health centers need
protocols, basic supplies, and staff trained to recognize heat stress before the hot season
starts (NCDC 2023b).

For severe cases, hospitals need designated heatstroke wards with trained clinical staff and
rapid cooling equipment, activated before peak heat season rather than improvised during
it. Ice-water immersion is among the most effective treatments for severe heatstroke and
requires no sophisticated technology. Ambulance crews should carry ice packs and be
trained in on-site cooling during transport, which meaningfully improves survival outcomes
for the most serious cases. The effectiveness of these treatments depends on a referral and
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transport system that moves patients quickly between levels of care.

Readiness also depends on the buildings themselves. As Chapter 2 notes, most public health
facilities in the region operate without adequate cooling, which means wards heat up
precisely when admissions peak and when patients are least able to tolerate it (NCDC
2023a). Retrofitting priority facilities — improved ventilation, roof and shading treatment,
and reliable cooling in wards holding heat-vulnerable patients — belongs alongside the
protocol and training investments above. New health infrastructure should be built to
passive-cooling standards from the outset. Facilities in the most heat-exposed areas,
including those serving informal settlements, warrant priority.

Two system-wide capabilities connect these levels. The first is clinical guidance: standard
treatment guidelines for heat illness, built into pre-service and in-service training (NCDC
2023b) and into the job aids clinicians use day to day, so that recognition and treatment are
consistent from the community level upward. The second is surveillance: heat-illness case
reporting integrated into existing disease surveillance platforms, such as India's Integrated
Health Information Platform or the District Health Information Software 2-based systems
used in Bangladesh, rather than collected through a separate heat channel (NCDC 2023b;
Government of Bangladesh 2024). The same principle extends to data the health system
already generates for other purposes. Heat-related hospitalizations are not yet
systematically monitored in India, particularly in the private sector. However, PM-JAY, the
national health insurance scheme — already covers hospitalization for heat-related illness
among the poorest households and the elderly, generating routine records of exactly the
admissions that surveillance is missing (Mavalankar et al. 2025). Surveillance data, put to
systematic use, guides clinical response, targets outreach to the groups and neighborhoods
most affected, and sharpens public communication. The wider problem of heat mortality
undercounting, and what it takes to resolve it, is taken up in Part Ill.

Built this way, heat readiness strengthens the health system as a whole and sits within the
broader agenda of climate-resilient health systems. It protects more than lives: a workforce
that stays healthy through the hot season stays productive, preserving the human capital on
which South Asia’s growth and job creation depend. The investment is modest relative to the
burden it averts, and it builds on the primary-care and surveillance infrastructure that
already exists.

Protect informal workers and the heat-vulnerable

The workers most exposed to extreme heat are the hardest for conventional protections to
reach. Construction laborers, rickshaw and auto-rickshaw drivers, street vendors, waste
pickers, sanitation workers, and home-based and garment workers spend their working lives
in dangerous heat, and most work in the informal economy, beyond the reach of
occupational health enforcement. For these households, a heatwave is an economic shock
that strikes on two fronts at once: earnings fall as work becomes unsafe or impossible, while
spending on water, cooling, and medical care rises. Faced with that squeeze, families borrow
at punitive rates, sell assets, or pull children out of school — coping strategies that turn a
hot week into lasting poverty.

Social protection is the instrument best suited to that task, and it works by adapting systems
that already exist rather than building new ones. The approach, known as adaptive, or
shock-responsive, social protection, scales up established safety nets in response to a
defined heat event, topping up payments to existing beneficiaries or temporarily extending
support to pre-identified vulnerable households for the duration of the danger.
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That this can be done is no longer a matter of theory. In April 2024, the Bangladesh Red
Crescent Society activated the world's first forecast-triggered early action protocol for a
heatwave in Dhaka (Anticipation Hub 2024). It funded anticipatory cash grants of BDT 5,000,
about half a household’s minimum monthly expenditure, to 4,000 vulnerable households,
among them elderly people, rickshaw pullers, and street vendors, paid by mobile money and
sized to let recipients cut back on dangerous outdoor work and lay in essentials before the
worst of the heat (IFRC 2024). The systems that would carry such transfers already exist
across the region: India’s direct benefit transfer architecture, Bangladesh’s mobile financial
services, or Sri Lanka's and Nepal's welfare delivery (World Bank 2023, 2024). The priority is
to deploy these systems against extreme heat.

One such use has already been tested. In August 2025, in Rajshahi, the Bangladesh Red
Crescent delivered a BDT 2,400 (about US$20) top-up to 301 elderly recipients already
enrolled in the scheme. The exercise was designed to demonstrate that a scheme already
reaching some six million older people could carry anticipatory support ahead of extreme
heat without new institutions (RCRCC 2026; The Business Standard 2025). Risk transfer
through parametric insurance offers a complementary, market-based route to the same
protection, taken up in Chapter 5.

Workplace protections remain essential for the workers that formal systems do reach. The
simplest measures are also the most effective: access to rest, water, and shade, and work
schedules that avoid the most dangerous midday hours. Japan's revised 2025 Industrial
Safety and Health Act offers a workable template, with temperature thresholds, mandatory
monitoring, rest protocols, and systems for checking on vulnerable colleagues.
Sector-specific guidance — for construction, brick kilns, and garment manufacturing —
developed with employers and workers carries further than generic rules. It should also
extend to sanitation facilities for workers of both sexes, the absence of which has been
linked to chronic kidney disease among outdoor workers, women especially.

3.2 Places: make urban spaces cooler

Cooler streets and green-blue infrastructure

In 2018, Colombo became the first national capital accredited as a Wetland City under the
Ramsar Convention, recognition of a network of marshes, canals, and reservoirs that the
World Bank-financed Metro Colombo Urban Development Project has worked since 2012 to
restore and manage (World Bank 2024). The wetlands earn their place in the city's
infrastructure many times over: they reduce flooding, treat wastewater, support livelihoods,
and attract residents and visitors. They also cool the city: an assessment for the project
found the wetlands and their surroundings running, on average, some 10°C cooler than
nearby built-up surfaces at the hottest time of day (GFDRR 2018). Cooling is one of several
returns on the same investment.

Investments of this kind belong squarely under productive infrastructure, because their
returns reach across the urban economy. Shaded streets, parks, street trees, and restored
water bodies cool the places where people work, move, and trade, protecting productivity
while lowering cooling bills, reducing flood risk, and improving public space. Returns this
broad are worth pursuing deliberately, which means concentrating investment where heat
does the most harm: markets and vending areas, transport stops, the approaches to schools
and clinics, construction districts, and dense informal settlements with little shade of their
own. The instrument should suit the setting. Trees cool both by casting shade and by
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releasing moisture, and while shade works in any climate, the cooling from
evapotranspiration fades as the air grows more humid (Li et al. 2024). In South Asia's humid
coastal and monsoon cities, then, shade structures and canopy will often do more, and do it
sooner, while the fuller dividend from greening comes in the drier interior. The discipline is
to lead with the most efficient measure for the place, frequently shade first, and to plant
where planting will repay the water and care it needs.

Designed into the public realm at scale, shade and greenery become part of a city's working
infrastructure. Singapore has built some 200 kilometers of sheltered walkways since 2013,
placing a covered route within 400 meters of every metro station (Land Transport Authority
[Singapore] n.d.); a park-connector network of nearly 400 kilometers links its parks, gardens,
and waterways into a continuous green public realm (Urban Redevelopment Authority
[Singapore] n.d.). Abu Dhabi’'s Masdar district was laid out with compact blocks, streets
shaded for most of the day, and a northeast-southwest orientation that draws the evening
breeze through them (Foster + Partners n.d.). The same attention to airflow matters across
South Asia’s coastal cities, where buildings and blocks can channel the sea breeze inland or
wall it out; a study of Mumbai found the worst heat stress in its most built-up and poorly
ventilated quarters (Manna et al. 2026). Keeping ventilation corridors open and aligning
major streets with prevailing winds can be written into street-design standards at modest
cost (Figure 11).

A single well-placed tree can lower nearby temperatures by between 2 and 8°C, and
programs achieve the most when they direct planting by heat-vulnerability mapping and
toward high-use places (Wesley et al. 2026). India's Nagar Van Yojana has approved more
than 500 urban forests across over 15,000 hectares and 300-plus cities since 2020, and
Dhaka South City Corporation has committed to planting 300,000 trees between 2026 and
2030 (Salunke 2025; The Daily Star 2026). The recurring lesson is that planting is the easy
part: too many schemes have faltered for want of the maintenance budgets that carry young
trees through to establishment. Water and vegetation work best in combination, and
blue-green infrastructure, such as linear parks along canals and rivers, restored wetlands,
and rain gardens, delivers cooling, flood control, and amenity together, as in the World
Bank-financed Metro Dhaka Water Security program, which aims to restore water bodies
while extending clean water and sanitation (World Bank 2026).

The cheapest cooling of all is the green and blue space a city already has; protecting it is the
first task. South Asian cities have been losing this ground quickly, as Dhaka's built-up
footprint spreads into the wetlands and farmland around it. In India, the East Kolkata
Wetlands (EKWMA n.d.) are protected by their own statute yet continue to lose ground to
encroachment — a reminder that legal protection holds only where it is enforced. The
instruments to do better exist: Dhaka's Detailed Area Plan of 2025 places the city's wetlands,
flood-flow zones, and retention areas off-limits to construction (Rajuk 2025). Protecting and
regenerating the public realm — its trees, its water, and its shaded streets — is among the
highest-return and lowest-regret investments a city can make against extreme heat.
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Street design for improved ventilation,
cooler temperatures, and reduced air pollution
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Source: Adapted from Roberts et al. 2023, drawing on Hong Kong SAR, 2015.

3.3 Infrastructure and industries: safeguard productivity in extreme heat

Energy continuity during heatwaves

Reliable power is the precondition for nearly every other measure in this report: cooling in
homes and hospitals, water supply, the refrigeration of food and vaccines, and the
continued operation of factories, offices, and markets all depend on it. Extreme heat tests
that reliability from both sides at once, driving cooling demand to record highs while the
heat itself reduces the output of generators and the carrying capacity of lines. When supply
cannot keep pace, the result is load-shedding at the worst possible moment: during the
2026 heatwave, Bangladesh faced major power shortfalls and rolling outages (Rahman
2026). Building a heat-resilient power system will require major investment in generation,
networks, and storage, while supporting the efficient-cooling transition that protects
productivity and jobs (World Bank 2022).

The harder part of that task is timing. As air-conditioning spreads, the demand peak is
moving into the evening and night, sustained by heat stored in the built environment and by
nighttime temperatures that are rising faster than daytime ones, and it arrives just as solar
generation falls to zero. India's peak demand reached about 270 gigawatts (GW) during the
May 2026 heatwave, with the sharpest shortfalls recorded after sunset (IEA 2026). A system
built around daytime solar cannot, on its own, carry cooling and essential services through
the evening and night. Closing that gap calls for firm, dispatchable capacity and, above all,
storage: the Central Electricity Authority estimates India will need on the order of 400
GW-hours of battery storage by the early 2030s.” The region’s hydropower, much of it in
Nepal and Bhutan, and deeper cross-border power trade add flexibility that no country can
build alone.

The resilience of distribution networks is in part a question of utility finances. Most
heat-driven outages in South Asia occur in local distribution, where transformers and
feeders fail under peak cooling load (Verschuur and Balakrishnan 2024). Across much of the
region, distribution utilities have operated under financial constraints that limit how much
they can invest in strengthening those networks. Reform is changing this, and India's
program is the clearest example: the Revamped Distribution Sector Scheme ties central
support to measurable progress on loss reduction and network modernization. Aggregate

7 Central Electricity Authority (India), battery-storage requirement estimate reported in “India's Solar Boom Eases Daytime Demand, but Night Shortages
Persist.” Business Standard, June 3, 2026.
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technical and commercial losses have fallen dramatically, narrowing the gap between
utilities' cost of supply and their revenue and freeing resources for the metering and
network upgrades that resilience depends on (PFC 2025). Pre-summer grid readiness audits
that identify and fix vulnerabilities before demand peaks are a low-cost complement that
utilities across the region can adopt.

What can be done before next summer is more modest, and immediately valuable.
Priority-dispatch arrangements that exempt hospitals, water-pumping stations, and cooling
centers from load-shedding keep essential services running when the wider grid is rationed.
For those facilities, on-site solar paired with battery storage is now more reliable than diesel
and, over its life, cheaper. Across India, a national program is putting solar-plus-storage into
thousands of public health facilities, holding vaccine cold chains and equipment running
through outages that once shut them down (WHO 2023). Grid failures fall hardest on the
households that have no backup of their own — for whom an outage means no fan, no
refrigeration, and no water pump at the height of the heat.

Heat-resilient urban mobility

Most South Asians meet extreme heat most acutely on the journey to and from work — on
foot, by bicycle, in buses without air conditioning, and in the shared autos and vans that
carry most urban trips. The burden falls hardest on those with the fewest alternatives: in
Mumbai, 63 percent of the poorest households walk to work, against 44 percent of
commuters overall (Basu et al. 2005). Heat raises the cost of the journey in dehydration,
exhaustion, and slower travel, and on the worst days it stops the journey altogether. A
commute that becomes unbearable narrows the range of jobs a worker can safely reach,
placing the heat resilience of everyday transport at the center of the wider labor market
challenge.

The remedies are largely affordable. Shaded footpaths, covered approaches to stations and
bus stops, and drinking water at interchange points are transport infrastructure, and
warrant the same planning and financing as vehicles and track. Thermal comfort
requirements should be embedded as standard in road rehabilitation and Bus Rapid Transit
investments, drawing on the greening and street-design techniques set out in Section 3.2.
Box 2 shows what such investments can deliver both at the scale of a single transit node and
across a city's corridor network.

Keeping networks running through heat depends on decisions taken well before a
heatwave. Road surfacing is the clearest case. Specifying bitumen grades rated for the
temperatures road surfaces actually reach, which can exceed 60°C, costs little more than
standard practice and prevents the softening and rutting seen on highways in Bangladesh
and on sections of India's expressway network in recent summers (Ukkusuri 2025; Adhikary
2024). On the railways, steel rails expand and buckle in extreme heat; updated fastening
specifications and pre-season hot-weather maintenance reduce both the hazard and the
cascade of delays that follow (Garmabaki et al. 2024). Airport expansion plans across the
region should account for rising temperatures in runway performance assessments: at very
high temperatures, reduced air density affects lift and engine thrust, with consequences for
payload and fuel requirements (Woetzel et al. 2020). Beyond physical assets, hot-weather
operating protocols covering vehicle maintenance, driver protection, and passenger
communication are important for keeping services running and protecting the fare revenue
on which transit operators depend.
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Cooling the commute: investment examples from transit node
to corridor scale

A cool bus stop in Ahmedabad, A city-scale green corridor in Medellin,

India Colombia

Fitting the Lal Darwaja bus terminus in Medellin’s Corredores Verdes program planted
central Ahmedabad with panels of the verges of 18 roads and 12 waterways into a
vetiver grass and a fine-mist cooling connected network of shaded corridors running
system reduced the temperature felt by through the city’s densest neighborhoods. Over
waiting passengers by 6 to 7°C at three years, air temperatures along treated
minimal cost. The roughly 3,000 daily routes fell from 31.6 to 27.1°C, while providing
commuters who use the stop are employment to disadvantaged communities as
predominantly low-income workers gardeners, embedding its long-term

without cooler alternatives. maintenance in the workforce that delivers it

(Sustainable Energy for All 2021).
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Image: Dileep Mavalankar / World Bank.

Address Overheating in Education and Tourism

Schools and tourism assets merit targeted public investment because both are identifiable,
largely publicly led, and amenable to systematic capital programs whose returns are concrete
and measurable.

Overheated classrooms carry a large and underappreciated cost. Excessive heat impairs
concentration, depresses attendance, and lowers learning outcomes; a meta-analysis of
studies found that reducing classroom temperatures from 30°C to 20°C improved
performance on cognitive tasks by around 20 percent, with the optimum for learning below
22°C (Wargocki 2019). Across South Asia, the affected population is vast and captive, and
much of the school stock is publicly owned and therefore directly reachable through public
investment. The core response is systematic school retrofitting — cool roofs, better
ventilation, shade, and tree cover — supported by simple measures such as adjusted timings
during peak heat. A national school heat-retrofit program, embedding thermal comfort in
school design and renovation standards with a dedicated funding stream, is among the
highest-return and most scalable heat investments available, repaid through learning,
attendance, and avoided health costs.

The tourism sector is among the strongest generators of employment, and, in South Asia, it
employed an estimated 51 million people in 2025 (WTTC 2025). Heat erodes the tourism
product directly: thermal discomfort lowers visitor satisfaction, shortens stays, and shifts
demand away from the hottest months. The behavioral evidence is decisive: a survey of
32,500 travelers across the Asia-Pacific found that 44 percent have canceled or changed plans
because of high temperatures, and 56 percent considered key regional destinations too hot
to visit in their traditional peak season (Booking.com 2026). Heritage assets face an additional
threat, with heat accelerating the physical weathering of historic structures. Governments can
respond by upgrading the public realm: expanding tree cover and shaded pedestrian
networks, deploying cool pavements, and protecting water bodies in the historic city centers,
pilgrimage routes, waterfronts, and cultural districts where visitors concentrate.
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Chapter 4

Policies,
Regulations, and
Governance

Even the best heat Scaling the solutions set out in Chapter 3 depends on three enabling
solutions fail without conditions: clear institutional authority over heat resilience;
regulatory standards for buildings and cooling equipment; and
public finance arrangements that make heat investment durable.

institutions that can
deliver them. Lasting

resilience depends on 4.1 Heat leadership and institutional accountability
governments’ ability to

. Unlike flood management or road safety, which have clear
coordinate, finance,

institutional homes in most governments, extreme heat has no
regulate, and sustain natural owner. Protecting people, cooling the built environment,
action across sectors. and keeping infrastructure running during heatwaves require
action from health departments, urban planners, disaster
authorities, meteorological services, labor ministries, utilities, and
community organizations, at every level of government. In
response, governments across South Asia and globally have
developed new policies, institutions, and coordination processes,
referred to collectively as heat governance, to manage this
cross-cutting challenge.

Across much of South Asia, this kind of authority does not yet
exist systematically. Heat risk is managed by a dispersed set of
agencies; no single entity is accountable for connecting these
actions. This fragmentation has persisted partly because heat
mortality has been difficult to attribute and falls
disproportionately on people with limited political voice. That is
changing: rising impacts of heat, made visible through grid
failures, productivity losses, and health statistics, have moved
heat governance onto the agenda of finance ministries and
planning commissions. Political leaders across the region have
increasingly spoken publicly about the threat that extreme heat
poses to their populations (PTI 2024).

Governments should designate a lead official or agency with a
formal mandate to convene departments and translate heat
alerts into sector-specific protocols. Heat risk screening should be
required in urban investment projects, and heat actions should
be connected to capital budgets. Governments should also track
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heat illness through vital records systems — escalating the response when local mortality rates
rise significantly against baseline levels. The mandate need not create new institutions.
Embedding it within existing disaster management, urban development, or public health
structures avoids the overhead of parallel systems, but it must carry formal cross-sectoral
authority. In large cities this can sit in the mayor’s or municipal commissioner’s office, supported
by an inter-agency task force covering planning, health, labor, utilities, and finance. At state
level, disaster management or urban development agencies can issue model protocols and
minimum standards for cities to adopt.

Ahmedabad's heat nodal officer model, sustained since 2013, offers the clearest example in the
region: a formally designated role within the municipal structure with authority to coordinate
across departments, and an accountability loop that runs through health outcome data
reviewed after each heat season (Hess et al. 2018). Miami and Athens have developed
comparable senior roles at city level internationally. In each case the key variable is the same: a
named official with cross-departmental authority who maintains the heat response through the
full cycle of preparedness, response, and post-season review. Coordination is then not left to
whoever is available when temperatures spike.

For new formal construction, a key priority is to shift passive design requirements from advisory
guidance to mandatory minimums. India's commercial and residential codes (ECBC and
Eco-Niwas Samhita, both updated in 2024), Bangladesh's 2020 National Building Code, and Sri
Lanka's 2021 Energy Efficiency Building Code all represent real progress on energy efficiency.
The remaining gap is passive design specifically: shading, natural ventilation standards, and
solar heat gain limits are framed in most codes as performance options rather than prescriptive
requirements. Mandatory reflective roof coatings on flat and low-pitch roofs, cross-ventilation
standards for occupied rooms, and shading on solar-exposed elevations are achievable in a
code revision without major technical burden on developers. Nepal, which has published
climate-zone design guidance but no mandatory code, should establish a mandatory
framework.

Publicly financed buildings offer the most direct leverage of the three segments. Where
governments control the design brief and the procurement decision, thermal performance
standards can be embedded as a funding condition without relying on market enforcement.
Requiring all publicly financed construction (schools, health facilities, government offices, public
housing) to meet a thermal comfort standard rather than only an energy efficiency one would
build supply-side capacity and create visible demonstrations of compliant design. Tamil Nadu's
June 2026 standard operating procedure (SOP) for cool roof deployment, following pilots that
recorded indoor temperature reductions of 4-5°C in government housing, has been extended
to 300 schools and is being mainstreamed into state infrastructure standards (Tamil Nadu DoE
and CC 2026). Most governments in the region already have the procurement authority to
replicate this without new legislation.

For the informal and existing stock, codes are largely inert. The instruments that work here are
targeted subsidies for reflective roof coatings, integration of passive improvements into slum
upgrading programs, and microfinance for household-scale interventions, covered in Chapter 5.

Cooling demand across South Asia is growing fast. Air-conditioner sales in India rose an
estimated 34 percent between 2023 and 2024 (Fleck 2025), and Bangladesh's domestic
manufacturers sold around 550,000 units in 2025, three times the figure of five years earlier
(Noyon 2026). This growth reflects development: cooling protects health, sustains labor
productivity, and supports the economic activity that hotter cities increasingly depend on. It also
carries risks that governments may wish to manage, including inefficient equipment that locks
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in for a decade or more, higher peak electricity demand in the periods when grids are already
most stressed, and rising emissions from the high-global-warming-potential refrigerants still
in common use. Several governments in the region have begun to shape this growth while
their markets are still forming.

Clear standards reduce uncertainty for households, builders, manufacturers, and investors,
allowing cooling markets to scale more efficiently. The most direct lever is to set and regularly
tighten minimum energy performance standards (MEPS) for the highest-impact equipment —
room air conditioners, ceiling fans, and refrigerators — paired with mandatory star labeling
so that households and procurement officers can compare efficiency at the point of
purchase. India's Bureau of Energy Efficiency star-rating system offers a well-developed
regional model and has driven measurable gains in average equipment efficiency. For
countries without cooling-specific MEPS, or whose standards trail the available technology, a
tiered standard with a published schedule of periodic revisions would be a tractable first step
that needs no new institutions. Coordinating thresholds across the region's markets, so that
manufacturers face common requirements, would compound the effect.

Refrigerants pose a related challenge. All six South Asian countries are party to the Kigali

Amendment, which frames the phase-down of hydrofluorocarbons. A national phase-down
timeline, enforced across imports, domestic manufacturing, and the servicing sector, would
give that commitment practical effect, as Bangladesh's 2021 National Cooling Plan sets out.

In dense urban areas, district cooling or central chilled-water systems serving many buildings
can lower per-unit energy use and ease peak grid demand. Their viability depends on specific
conditions: enough demand density, long-term anchor off-takers, secured rights-of-way, and
a tariff framework that allows capital recovery over a long contract. GIFT City in Gujarat,
India's first operational system, projects coverage of 5.76 million square meters at around 40
percent energy savings, which shows those conditions can be met in the region.?
Governments well placed to pursue this option could identify viable cooling zones in city
master plans, prepare model tariff frameworks and standard contract templates, and reflect
district cooling in development-control regulations for dense commercial, institutional, and
transit-oriented districts.

Left unmanaged, extreme heat widens public deficits as revenues fall and spending on
health, energy, and infrastructure rises. How heat resilience is financed bears directly on that
pressure, and the financing rarely shows up as a single line in a government budget.
Spending tends to be dispersed across health, urban development, labor, power, water, and
disaster-management budgets, where the total is hard to see, harder to coordinate, and easy
to lose when individual programs end. Finance and planning ministries may therefore wish to
begin by making heat spending both visible and durable. They could identify what is being
spent across departments, sustain it through medium-term expenditure frameworks rather
than year by year, and provide for the recurrent cost of keeping assets working alongside the
capital cost of building them. A shaded street without a maintenance budget, a cooling center
without backup power, or a cool roof program without quality assurance is unlikely to protect
anyone for long. Several governments in the region already run climate budget tagging
systems that could be extended to flag heat-adaptation spending, bringing dispersed
allocations into view without new accounting machinery.

8GIFT City (Gujarat International Finance Tec-City). See https://www.giftgujarat.in.
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Making heat spending visible can also open the way to a stronger instrument:
performance-based intergovernmental fiscal transfers, which tie grants to measurable results
rather than to inputs. India's Finance Commission experience offers the clearest regional
precedent, drawn from a different cross-jurisdictional environmental problem (Box 3).
Governments weighing this approach could define a small set of practical, comparable
indicators — shaded pedestrian networks, urban tree-canopy survival, thermal upgrades to
public buildings, integration of heat risk into master plans and building bylaws, heat-health
surveillance coverage, and workplace heat protections — and release funds to the cities that
deliver against them. The same logic can be adapted across the region, with indicators
matched to each country's governance system and urban risks.

A further step would connect heat to the disaster-risk financing that governments already
maintain. National and subnational disaster funds can pay for heatwave risk reduction,
covering structural investment as well as non-structural measures such as risk assessments
and early-warning systems, but only where heatwaves count as a qualifying hazard.
Recognizing heat as a disaster makes those funds available, and in most of the region the step
is administrative rather than legislative. Several Indian states have notified heatwaves as state
disasters by Government Order, and the 16th Finance Commission has recommended adding
heatwaves to the list of nationally notified disasters, which would open State Disaster
Response Fund (SDRF) and National Disaster Response Fund (NDRF) resources to heat. Each of
the six countries could make a comparable change within its own disaster law. The effect
would matter most at the front line, where recognition would give district and municipal
officials a budgeted, pre-positioned source of funds to protect people as a heatwave
approaches, in place of improvising once it arrives.

Performance-based fiscal transfers for heat resilience:
lessons from India’s Finance Commission

India's 15th Finance Commission created a dedicated performance grant for air quality
improvement, linking intergovernmental transfers to measurable environmental outcomes
in million-plus cities. INR 16,539 crore was allocated across 42 cities and urban
agglomerations between FY2020-21 and FY2025-26 to implement city-level action plans
(PIB 2024). The grant demonstrates that fiscal transfers can be structured to reward local
governments for delivering specific, verifiable improvements.

The same architecture can be applied to heat. Future transfers could reward cities for
measurable progress across a set of practical, comparable indicators tailored to country
contexts and tied directly to budget releases.

The 16th Finance Commission's recommendation to add heatwaves to India's list of
nationally notified disasters points in the same direction - unlocking SDRF resources and
giving heat action stronger institutional and fiscal footing. The fiscal logic is transferable
across the region, with country-specific adaptation. Performance-based transfers do not
require new institutions or large upfront spending. Rather, they require governments to
agree on what progress looks like, measure it consistently, and reward it.
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Chapter 5

Private Capital
Mobilization

Scaling heat resilience
to the levels vital for
South Asia requires
more than public
spending. It needs
markets, financing
instruments, and
risk-sharing
mechanisms that attract
private capital.

A Livable Future

Public budgets cannot meet the full cost of the heat-resilience
investment this report describes; much of it will have to come
from private capital. This chapter sets out how governments can
mobilize that capital: bringing efficient cooling devices within
reach of households, making commercial-scale cooling and
green buildings bankable, and transferring to insurance markets
the heat risk that cannot be designed away.

5.1 Expand household access to cooling devices

Mechanical cooling is no longer optional across much of South
Asia. In the most humid cities, and for the people most exposed
to heat, fans and air conditioners are a matter of health and
survival, not comfort. The policy challenge set out in Chapter 4
— shifting the market toward efficient, affordable equipment —
depends on financing instruments that close the gap between
what efficient devices cost and what households can pay.
Efficient appliances cost more upfront, which deters precisely
the lower-income households that are most exposed to heat
and least able to absorb high running costs.

Aggregated bulk procurement is the most directly proven
instrument in the region. By consolidating demand across
utilities, public housing schemes, and government offices, a
central procurement agency can run competitive reverse
auctions, drive down unit costs, and recover payments through
on-bill or service-based mechanisms. India's Energy Efficiency
Services Limited has shown what this can achieve: an initial
tender of 100,000 units under the UJALA (Unnat Jyoti by
Affordable LEDs for All) program, against a national target of 10
million units announced under the Energy Efficient Fans
Program in 2023 (MoP, Gol 2023). For the lowest-income
households, access to even a basic, efficient fan is a public
health matter, and subsidies, vouchers, and installment plans all
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5.2

widen access; the rapid spread of air conditioner ownership in Bangladesh has been driven
in part by flexible payment schemes (Noyon 2026).

Reaching scale on the supply side requires concessional and blended capital directed at
manufacturing and adoption together. In India, a proposed World Bank operation —
Alleviating Heat Stress by Enhancing Production of Affordable Cooling Devices (AHEAD) — is
being developed with the Government of India to do exactly this (Panse 2025). Designed as a
results-based program, AHEAD would support efficient manufacturing across the ceiling-fan
and room-air-conditioner; strengthen domestic research and development; and
operationalize a dedicated finance facility to blend public and private capital, with the
explicit aim of mobilizing private investment and creating green manufacturing jobs. The
instrument is specific to India, but the model, based on concessional finance deployed to
bring efficient devices to scale, is one that governments across the region could pursue
through their own development-partner operations.

The investment case is large and growing. Globally, the market for sustainable cooling in
developing economies is projected to grow from roughly US$300 billion to at least US$600
billion a year by 2050, with South Asia's market expected to quadruple over that period
(IFC and UNEP 2024). In India alone, a shift to more efficient cooling technologies in
buildings, cold chains, and refrigerants represents an estimated US$1.6 trillion investment
opportunity by 2040 (World Bank 2022).

Sustainable cooling for industry, agriculture, and healthcare

Beyond the home, cooling underpins a widening set of economic activities:
temperature-controlled logistics, food systems, hospitals, manufacturing, tourism, and
digital infrastructure all depend on it. As temperatures rise and these sectors grow, demand
will climb sharply, and the financing models that make commercial-scale cooling investable
differ from those for household devices. The sustainable cooling strategy of the
International Finance Corporation (IFC) organizes this terrain into five segments: district
cooling and cooling-as-a-service, cooling for green buildings, consumer and small and
medium enterprise (SME) finance, manufacturing and agribusiness innovation, and
cold-chain logistics.

Two structural innovations make large-scale cooling bankable. Under the energy service
company (ESCO) model, a private operator finances, installs, and maintains cooling
equipment in exchange for availability-based payments from the government or building
owner, resolving the operation-and-maintenance problem that has undermined publicly
procured cooling for decades. Under cooling-as-a-service, buildings purchase metered
cooling rather than the chillers themselves, allowing district cooling and large commercial
systems to be financed against a predictable stream of service payments. Both models are
commercially deployed in Singapore, the Gulf, and parts of Latin America, and are directly
applicable to public buildings, hospitals, and dense commercial districts in South Asian cities.
These include Bangladesh's garment clusters, the IT corridors of Bengaluru and Hyderabad,
the resort economies of the Maldives, and Sri Lanka's commercial districts among them.

Heat-exposed manufacturing illustrates how concessional finance can move an entire
sector. Extreme heat is already cutting productivity in South Asia's apparel industry. An
analysis by the International Labour Organization (ILO), IFC, and Cornell's Global Labor
Institute estimated that the apparel sectors of Bangladesh, Pakistan, Viet Nam, and
Cambodia could forgo up to US$65.8 billion in export earnings by 2030 if heat stress goes
unaddressed (ILO 2025). Experience from Bangladesh shows how directed finance can shift
this. A government-backed Green Transformation Fund, launched in 2016 to help
manufacturers invest in energy- and water-efficient equipment and better working
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environments, grew from a handful of factories into a sector-wide transition. This was
reinforced by IFC engagement through the Partnership for Cleaner Textile and
sustainability-linked lending. By the end of 2025 Bangladesh had over 270 Leadership in
Energy and Environmental Design (LEED)-certified apparel factories, with more in the
pipeline, a transformation achieved in little more than a decade (Bangladesh Textile Journal
2025).

Cold chains warrant particular attention, because their failure carries costs in both food and
health. Gaps in refrigerated storage and transport drive substantial post-harvest food loss,
weighing on farm incomes and agricultural productivity, while reliable cold chains at health
facilities are essential for vaccines and blood products. The economics are demanding: a
basic cold store can cost US$100-300 per cubic meter to build, a significant barrier for
smallholders and small firms, and storage is often unprofitable if used for only one crop in
one short season. The financing responses follow from these constraints: equipment leasing
and amortization of upfront costs over a longer period, aggregation of many small
producers to reach viable scale, and supply-chain finance facilities that lend against the
chain rather than the individual farmer. Efficient cold rooms reflect a direct link between
cooling, value-added agriculture, and job creation. For health-facility cold chains, a key
priority is resilient backup power and refrigeration to replace dependence on diesel
generators during the grid failures that accompany heatwaves.

5.3 Capital for green and resilient buildings

The passive design measures set out in Chapter 3 — reflective roofs, efficient envelopes,
shading, orientation — reduce a building's cooling load and therefore its running costs over
its whole life. That saving only changes how buildings get built if a lender or a buyer can
recognize it and price it. The instruments that do this exist and are mature, but the capital is
not yet flowing to where the heat is.

Green mortgages are one of the most direct ways to reach households. An efficient building
costs less to run, which lowers the share of a household's income absorbed by energy bills.
It also reduces the risk that the borrower defaults, a difference a lender can pass through as
a preferential rate. The constraint is verification: a bank needs a low-cost, credible way to
confirm that a building performs. IFC's EDGE certification provides this, and already operates
across India, Bangladesh, Sri Lanka, and Nepal, giving lenders in four of the region's six
countries a ready-made basis for a green mortgage product.’ Governments and regulators
can support uptake by recognizing certification in prudential and disclosure frameworks,
and by directing public or concessional credit lines through commercial banks to establish
the product where the market has not yet developed it on its own.

Green bonds and green loans let banks and developers raise capital earmarked for efficient
construction, but emerging-market issuers need a clear definition of what qualifies. A
practical starting point is a building-level taxonomy: an agreed standard, anchored on a
certification such as EDGE and a resilience benchmark such as IFC's Building Resilience
Index. With that definition settled, governments are well placed to use their own
affordable-housing programs as the anchor — the large, predictable volume of public and
subsidized construction that can give a green-bond market the initial scale private issuers

2 |FC (International Finance Corporation). EDGE (Excellence in Design for Greater Efficiencies): Green Building Certification. https://edgebuildings.com.
EDGE is available across South Asia, including India, Bangladesh, Sri Lanka, and Nepal; certification is administered by GBCI. See also IFC, “IFC in South
Asia,” https://www.ifc.org/en/where-we-work/south-asia.
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cannot reach alone. India's Pradhan Mantri Awas Yojana, with millions of units planned, is
the kind of program that could carry efficiency standards at a scale capable of shifting the
wider market.°

Taken together, these instruments suggest a sequence that governments may find useful.
Recognizing a certification standard allows efficiency to be verified cheaply and consistently.
Routing concessional credit through banks that already serve homebuyers can establish
green mortgages where they do not yet exist. And building efficiency requirements into
large public housing programs creates the volume of qualifying stock that a green-bond
market needs to take hold. Each step is modest on its own; together they turn isolated green
buildings into a market that private capital is willing to enter.

5.4 Shift heat risk to the market: insurance and risk transfer

The measures set out so far in this chapter reduce heat risk; none removes it. Across South
Asia, almost the entire economic cost of the heat that remains is uninsured. India alone lost
an estimated US$194 billion in potential income and 247 billion labor hours to extreme heat
in 2024; very little of that loss was covered by any financial instrument (Romanello et al.
2025)." Households, informal workers, and small firms absorb these shocks on their own,
which is why a single severe season can push a family into distress borrowing or a small
trader out of business. Risk transfer is a key means of narrowing that protection gap, and
moving funds to those affected fast enough to prevent a hot season from becoming a
lasting financial setback.

Parametric insurance suits heat better than conventional cover. Rather than assessing
losses after the fact, it pays a fixed amount when a defined trigger — say, several
consecutive days above a temperature threshold — is crossed at a reference weather
station, so funds arrive in days rather than months. That speed is what makes it useful to a
worker who loses a day's wage or a shopkeeper whose stock spoils. The same principle
underpins commercial cover already sold to heat-exposed firms in deeper insurance
markets where contractors hold policies that pay out when heat days exceed a threshold,
against the overtime and delay costs that prolonged heat imposes. Because the payout
offsets the cost of lost time, such cover lets a firm halt work in dangerous conditions without
absorbing the full loss.

In South Asia, the live applications reach informal workers, small traders, and farmers,
where heat translates directly into lost income. Lost wages, declining footfall, spoiled
produce, damaged crops, and reduced livestock yields translate into immediate heat-related
economic losses. Indian programs now address several of these exposures: Self-Employed
Women's Association's (SEWA's) heat insurance covers informal women workers (Box 4),
while a cooperative dairy federation in Kerala has begun insuring farmers against
heat-driven falls in milk yield (Sengupta 2024). What makes these products reachable for
people who could never buy them individually is an aggregator — a union, cooperative, or
employer — that holds the cover on members' behalf and moves payouts quickly.

Two conditions shape how useful these instruments can be. The first requirement is data.
Triggers are only as good as the weather data behind them, and temperature-only

0Ministry of Housing and Urban Affairs, Government of India. Pradhan Mantri Awas Yojana-Urban (PMAY-U).
https://pmay-urban.gov.in. Under PMAY-U, 1.18 crore houses had been sanctioned, and PMAY-U 2.0 (approved 2024) provides for an
additional 1 crore (10 million) units over five years. See Press Information Bureau, “Cabinet Approves Pradhan Mantri Awas
Yojana-Urban 2.0,” August 9, 2024. On the program’s low-carbon materials mandate, see India Brand Equity Foundation, “Green
Building Materials: Cutting India’s Emissions,” 2026.

""The report estimates that heat exposure in India in 2024 caused a loss of 247 billion potential labor hours (agriculture 66 percent,
construction 20 percent), associated with a potential income loss of US$194 billion.
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thresholds based on sparse monitoring will misfire. Investing in the public meteorological
backbone, and in humidity-inclusive heat indices that products can reference, is a realistic

and high-value public contribution. The second is reach: these products work through

aggregators that can enroll members, hold cover on their behalf, and move payouts quickly.

Supporting those intermediaries is therefore central to extending coverage to workers,

traders, and farmers who could never buy it alone. Governments and their partners can act

on all three fronts now: improve the data that makes triggers reliable, support the
aggregators that extend coverage, and help the poorest afford premiums.

A new safety net for heat-exposed workers: parametric
insurance in India

Traditional indemnity insurance pays only after losses
are assessed. Parametric insurance instead pays out
when a defined trigger is reached, delivering support
within days, when it is most needed.

SEWA has piloted one of the first large-scale
applications of parametric microinsurance for heat,
designed to address income loss rather than damage
gl f - to assets. It began in 2023 with 21,000 members

R, (“iujarat, wherethe INCluding waste recyclers, head loaders, street

parametric heat insurance program vendors, construction workers, and home-based

began in 2023. Image: SEWA. workers across five districts of Gujarat in partnership

with the Arsht-Rock Resilience Center and insurer Blue Marble. The first pilot taught an
important lesson: its temperature threshold was set too high. Recalibrated and
expanded in 2024, the program adopted a layered structure: modest cash transfers at
a moderate threshold of around 40°C, with larger parametric payouts at higher, locally
calibrated levels. SEWA aggregated demand, managed enrollment, and paid members
directly into their bank accounts.

By the summer of 2024, around 50,000 women across Gujarat, Rajasthan, and
Maharashtra were insured for a modest annual premium. When temperatures crossed
the threshold in every district, most members received payouts, disbursing roughly
US$350,000 in total. Evidence suggests the payments allowed women to rest during
dangerous heat, smooth their consumption, and avoid borrowing on punitive terms.
The model's reach still depends on continued subsidy and on integration with early
warning and social protection. But the SEWA experience shows that parametric
microinsurance, delivered through an organization that members already trust, can
put fast, dependable support into the hands of the workers hardest hit by a heatwave.
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Part III

Getting It Done

If extreme heat is becoming a growing constraint on jobs, productivity,
and urban livability, and if scalable solutions are already within reach, the
central challenge becomes delivery. The question is no longer what to do,
but how to act with enough speed, coordination, and discipline to
translate solutions into measurable results.

Delivering heat resilience at scale demands more than individual projects.
It requires governments to sequence priorities, align institutions across
sectors and levels of government, and direct scarce public resources
toward interventions that protect people fastest while laying the
groundwork for longer-term transformation. But public action alone will
not be enough. Many of the investments needed to build cooler, more
resilient cities will depend on governments' ability to crowd in private
capital, shape markets, and create the regulatory certainty needed for
investment at scale.

This part focuses on execution: where to begin, who needs to act, and

how existing public systems, financing instruments, and market

mechanisms can be used to move heat resilience from policy ambltlon 1
sustained delivery. “8




Chapter 6

From Agenda
to Action

The challenge is no 6.1 Where to start: setting priorities for action
longer knowing what to Chapters 3 to 5 set out 15 priority actions for protecting South
do, but getting it done. Asia's cities from extreme heat while preserving productivity,
Delivery now depends livability, and job creation in a hotter climate. They differ along
on prioritization, two dimensions that shape where a government might focus

limited resources: how quickly they reduce heat-related harm,
and how much institutional complexity they require to
implement. Figure 12 arranges the actions along these

coordination, and
execution at speed

and scale. dimensions and groups them into four clusters.
Where to start: 15 heat resilience solutions by benefits
timeline and implementation complexity
BENEFITS
TIMELINE
(B) PREPARE CRITICAL SYSTEMS (A) ACT THIS SEASON
Issue heatwave
Prepare health warnings and active
Keep power supply reliable systems to emergency response
Short: benefits in a through peak heat demand prevent and treat
single season or e s
budget cycle Increase household
access to cooling
Provide cooling 9 CeVIcS Deploy social
for industry, protection
healthcare, and Establish and schemes to shield
agriculture enforce city-level informal workers
Heat Action Plans from income loss
(C) MOBILIZE PRIVATE CAPITAL (D) INVEST FOR COOL CITIES
Set efficiency
standards for Make urban Upgrade schools and
Niafsilie v cooling devices transport cool tourist sites to prevent
investment for and reliable OISR
heat-resilient in hot seasons 0
buildings Adapt disaster risk

finance instruments o

@ for heat

Build insurance
markets to transfer

Create cooler public spaces

Long: benefits over through trees, water, design,

Reform building codes and shade | tati
1-10 years heat risks 8 cor Implementation
to prevent overheating Complexity
High: Requires new regulations, Low: Implement through
institutions, or cross-sectoral administrative action
coordination within existing mandates

Source: World Bank elaboration. Note: numbers refer to the 15 priority actions in Chapters 3-5. Additional details on each
solution are provided in Annex 1. Placement reflects the authors' assessment based on regional evidence; relative positions
will differ by country and subnational context. The highlighted cluster (Act This Season) marks ‘quick win’ actions that protect
people fastest and can be deployed through existing institutions and programs.
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No government can advance all 15 at once, so Figure 12 offers a way to decide what to weigh
first. Its central pattern is that the actions that protect people most quickly tend also to be
the least institutionally demanding, working through programs and budgets that already
exist. Concentrating effort there first does not mean deferring everything else: the actions
that take years to deliver would arrive too late to matter unless they begin now, in parallel.
The four clusters below are presented in the order in which a government might reasonably
prioritize them.

Private capital cuts across all four clusters. While some interventions rely mainly on public
delivery, many will only scale if governments also mobilize market-based finance through
instruments such as green mortgages, ESCO models, cooling-as-a-service, and parametric
insurance.

Act This Season (A) — for city and national governments. These actions protect people
fastest and ask the least of institutions, which places them first in priority. They can begin
within a single hot season through programs and budgets that already exist, and their
returns can be among the highest in the report: Ahmedabad's HAP, the region's first, is
associated with a 47 percent fall in peak-heat mortality (Hess et al. 2018). Beginning with
these measures can also build public confidence that the response is real while establishing
the coordination on which more difficult actions later depend. The cluster — heatwave early
warning, health-system preparedness, existing social protection used to shield informal
workers from income loss, and wider access to cooling devices — turns on one precondition:
a functioning HAP, under a named lead and a pre-season protocol agreed across agencies,
that can hold these measures together.

Prepare Critical Systems (B) — largely utilities and sector agencies. The benefits here can
register within a single season, but deployment is harder, calling for capital procurement,
coordination among utilities and agencies, and sometimes approvals beyond one budget
cycle. That combination of fast potential impact and slow institutional setup is why design
and preparation are best begun immediately, alongside the first cluster rather than after it.
Work deferred here would leave power supply, industrial and healthcare cooling, and
transport networks exposed in the very seasons they are most needed.

Mobilize Private Capital (C) — largely national regulators and finance ministries. These
actions reduce harm over the longest horizon and ask the most of institutions and budgets,
which might seem to be a case for taking them up later. The opposite holds true: because
they take longest to mature, a late start would mean their benefits would arrive too late, so
the regulatory groundwork is best laid now. Several are regulatory measures meant to draw
in private finance, such as efficiency standards for cooling appliances, building-code reform
against overheating, adaptation of disaster risk finance for heat, and insurance and
risk-transfer products, so that the cost of resilience need not rest on the public balance sheet
alone.

Invest for Cool Cities (D) — largely for municipal governments. These actions reshape the
physical fabric of the city. They include cooling entire districts through coordinated green
and blue infrastructure and urban design, upgrading schools and other public buildings
against heat, and providing shaded, cooler conditions at transport stops and stations. Most
lie within existing municipal mandates and can be initiated through routine fiscal and
permitting channels, though the largest district-scale redevelopment will draw on the
financing measures of the previous cluster. The deeper operational resilience of transport
systems, including rolling stock and network continuity, is more demanding and belongs with
the Prepare Critical Systems agenda. This work is largely imperceptible in the near term and
decisive over the medium term; initiating it early, even at modest scale, costs considerably
less than retrofitting later.
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6.2

These priorities also have to fit the realities of tenure. Senior officials in South Asia typically
hold their posts for two to three years, and municipal commissioners often for less. The Act
This Season cluster lies almost entirely within reach of a 12-to-18-month mandate. A
pre-season protocol, an administrative circular, a modification to an existing social protection
scheme, or a supply chain for cooling devices can be initiated, implemented, and handed on
within a single tenure. The other clusters can be carried far enough within one tenure - with
design and preparation for critical systems begun without delay, and regulatory scoping and
preparatory design for the capital-intensive and city-cooling measures that would lay the
groundwork a successor builds on.

Roles across levels of government

Across South Asia, uncertainty over who owns what tends to be the most common obstacle
to acting on heat. As Chapter 4 documents, heat governance in most cities still operates at an
early stage of maturity: responses tend to be reactive, responsibilities sit scattered across
disaster, meteorological, health, planning, and labor agencies, and financing is ad hoc. Where
HAPs exist, they are often advisory rather than operational. Table 4 sets out six dimensions
against which a government can benchmark its practice — risk recognition, institutional
authority, planning and communication, funding, coordination, and monitoring — and shows
where it is starting from and what its next step might be. No city or state in the region yet
performs strongly across all six at once. These dimensions are also broadly consistent with
the governance capabilities assessed through the global Extreme Heat Risk Governance
Framework and Toolkit (GHHIN, UNDRR, and WMO 2025).

Best practices from heat action plans in South Asia

Dimension of Best Practices
Heat Governance

Heatwaves formally recognized as state-notified disasters in Bihar, Tamil Nadu,
Madhya Pradesh, and other states, enabling financial compensation for heat
deaths from disaster relief funds. The 16th Finance Commission has recommended
extending this recognition nationally.

Risk recognition

A dedicated heat nodal officer and lead municipal authority coordinates
implementation of the HAP across departments (Ahmedabad). Multi- agency
institutional frameworks identify responsibilities across health, disaster
management, urban planning, and meteorological agencies

(New Delhi, Narayanganj, Colombo).

Authority, mandate,
and accountability

Planning, response Localized, threshold-based early warning systems trigger graded public alerts and

and pubI'ic ' response actions using color-coded warning systems (Nagpur, Thane City). Use of

communication meteorological thresholds and health evidence to trigger graded heat alerts, with
outreach targeting outdoor workers, elderly residents, informal settlement
households, and children (Ahmedabad, Odisha, Narayanganj).
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Funding Sustained funding provided for heatwave emergency management, public
awareness campaigns, and heat exposure reduction (Ahmedabad and Thane).

Leveraging additional funding of specific activities such as urban forests and cool
bus stops via public-private partnerships (Ahmedabad).

Cross-sectoral SOPs define roles and coordination protocols for agencies and district

coordination administrations during heatwaves (Odisha). Multi-agency task forces link
meteorological, health, disaster management, and municipal agencies in
coordinated response protocols (New Delhi, Narayanganj).

Monitoring, learning, Academic institutions are engaged to review and update the HAP, based on health

and evaluation outcome data — Ahmedabad's plan has been revised multiple times since 2013.
Impact measurement of HAP via all-cause daily mortality analysis and publication
of results in a peer-reviewed journal (Ahmedabad). Integration of local heat-health
epidemiology and vulnerability studies to target interventions for high-risk groups
(Nagpur).

Source: World Bank elaboration based on review of HAPs.

An effective response would match each measure to the level of government able to deliver
it. Authority for the relevant levers (building rules, labor inspection, urban planning, and
disaster finance) is distributed differently across the region: in India it sits largely with the
states, while in Bangladesh, Bhutan, the Maldives, Nepal, and Sri Lanka the national tier
carries more of it directly.

Some measures take effect only when a national government adopts them. Recognizing
heat as a disaster is the clearest example, as the relief funds, emergency systems, and legal
authority it unlocks exist only at that level. Heat is largely invisible in the records
governments act on. Deaths tend to be registered as cardiac or renal failure, and
productivity losses do not surface in GDP. What gets counted gets funded; this is true of
hazards too. Formal notification under disaster-management law would make heat both
legible and budgeted and, in most of the region, it could be done by executive order rather
than legislation. Bihar, Tamil Nadu, and Madhya Pradesh have notified heatwaves as state
disasters by Government Order, allowing compensation from relief funds, and India's 16th
Finance Commission has recommended national recognition of heat as a disaster. Each of
the six countries has a framework under which a comparable step could be taken. For the
same reason, only the national governments can include heat resilience in the guidelines
for centrally funded employment, housing, and health schemes, and only national labor
inspectorates can put into force the occupational heat-safety standards they already hold
but rarely apply against heat.

Other measures belong with the states and provinces that control building regulation and
emergency coordination. The most consequential would be requiring that new construction
meet passive-cooling standards, written into building bylaws and enforced through existing
permit processes. This would lock in thermal performance for decades at marginal cost;
treated as guidance alone, the same standards tend to be ignored. States can move sooner
on the buildings they finance and the standards they set: Tamil Nadu's 2026 cool-roof SOP,
issued after pilots cut indoor temperatures by 4-5°C in government housing, has been
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extended to 300 schools and is being mainstreamed into state infrastructure standards, all
by administrative action rather than legislation (Tamil Nadu DoE and CC 2026). Once
heatwaves are nationally notified, a parallel notification at state level would turn emergency
heat response from improvisation into budgeted, pre-planned action. Coordination is the
recurring weakness. Disaster-management agencies already tend to hold the emergency
authority and cross-departmental convening power that sectoral ministries lack, so
governments may be better served by giving them the lead rather than setting up a parallel
body. Where a constitution has moved planning and public-health authority to the
provinces, as Nepal's did in 2015, these responsibilities would sit at the provincial tier.

The measures that reach people most directly sit with municipal governments, and much of
this lies within a commissioner's existing authority. Permit conditions can require shade,
water, and rest at construction sites; market licenses can require cool rest areas; school
hours can shift by administrative circular during alerts; and shade and drinking water at
transit stops can be funded from operations budgets. Ward-level heat mapping from
existing health and meteorological data would let a commissioner direct this work to the
neighborhoods, schools, and outreach routes that need it most, without major new
investment. Dhaka North's appointment of a Chief Heat Officer shows how far a city can
move on its own initiative; smaller urban local bodies would generally need state
co-financing to go beyond low-cost steps.

6.3 Working within existing instruments

A common objection to investing in heat resilience is that governments have little fiscal
room for new programs. For most of what this report recommends, no new program is
required. Protective measures can be delivered by adjusting programs that already reach
hundreds of millions of people, through changes to scheme guidelines, operating rules, and
design standards that redirect committed budgets toward outcomes serving both the
program's original purpose and heat resilience. These tend to be administrative decisions
rather than legislative ones, available within a normal policy cycle. The largest capital items,
such as grid modernization, industrial cooling, and green-building finance, would still need
dedicated financing and belong with the private-capital agenda. However, the near-term
groundwork can run on what governments already deliver.

The programs best suited to this are those that already reach the most exposed people
during the seasons of greatest danger. Public employment and public works programs, such
as Nepal's National Employment Promotion Program and comparable rural employment
guarantees operating in India and Bangladesh, can reduce heat risk at speed and modest
cost. During heat alerts, they could shift permitted working hours away from the hottest
part of the day and require shade, water, and rest at worksites. Public housing programs
building millions of units, such as India's Pradhan Mantri Awas Yojana and equivalent grant
schemes in Bangladesh and Sri Lanka, could require reflective roofing, ventilation, and
shading in scheme-funded construction, fixing thermal performance for decades at a
marginal cost per unit. Grid-reliability investments already under way, including India's
Revamped Distribution Sector Scheme and Bangladesh's power-sector programs, could
build heat-season readiness (pre-summer audits, priority supply for critical facilities) into
projects still in preparation. National health programs, from India's Ayushman Bharat to the
primary-care systems of the other five countries, could add heat-illness protocols, clinical
guidance, and temperature-safe medicine storage at little additional cost.

Formal channels tend to reach formal beneficiaries. People most exposed to heat are often
outside the formal system: informal workers, residents of informal settlements,
home-based workers, and households missing from beneficiary registries. A heat alert that
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travels through mass media and employer networks tends not to reach the woman doing
piecework under a tin roof or the laborer on an unregistered site. The frontline networks
that already deliver the health and social programs to these groups are usually the surest
way to close that gap. The community health workers who provide maternal and childcare
to poor urban households — accredited social health activists in India, female community
health volunteers in Nepal, and the Directorate General of Health Services and NGO
networks in Bangladesh — can deliver heat warnings, referral, and care through the
protocols they already use. Governments and their partners may wish to plan for this
delivery explicitly rather than assuming community outreach will happen on its own.

Adapting existing programs would deliver the near-term agenda; sustaining progress would
require leadership from finance and planning ministries. Heat-related spending is currently
dispersed across health, urban development, labor, power, water, and disaster budgets,
where it is hard to see, coordinate, or defend once any single program ends. Several
countries already run climate budget tagging systems that could be extended to flag
heat-adaptation spending without new accounting machinery. The stronger instrument for
sustaining progress would be performance-based intergovernmental fiscal transfers, grants
tied to measurable city-level results rather than to inputs, for which India's experience
under the 15th Finance Commission offers a directly applicable precedent (Box 3).

Public action alone, however, will not be enough. Many investments needed for heat
resilience, such as efficient cooling devices, green buildings, district cooling, and
risk-transfer products, will scale only if private capital sees a viable market. The role of
governments is therefore not only to spend, but to shape markets: setting standards,
reducing risk, and creating the regulatory certainty that allows instruments such as green
mortgages, ESCO models, cooling-as-a-service, and parametric insurance to grow.

6.4 Learn (and lead) globally

South Asia's urban heat challenge is among the world's most acute, in terms of the
population exposed, the intensity of projected warming, and the concentration of economic
activity in poorly designed built environments. It is not being met in isolation. A growing
number of countries have developed regulatory instruments, institutional frameworks, and
cooling-infrastructure models that South Asian governments can adapt rather than design
from scratch. Five examples illustrate the range (Figure 13).

International experience suggests a rough order of difficulty. The most tractable early
actions have tended to be administrative — Japan's system of cool-refuge shelter
designation, Chile's sector-specific heat thresholds, the UAE's midday work ban — each
implemented at modest cost for immediate protective benefit. Building regulation tends to
do most when applied to new construction, as with the United Kingdom's Part O
overheating standard and China's district-cooling requirements, which act at the design
stage before decades of thermal performance are fixed. Transforming the cooling stock
eventually calls for market-level measures: district-cooling networks, building certification
tied to finance, and efficiency standards that gradually shift the appliance stock to more
efficient models.

The exchange runs both ways. The working-hours-loss estimates produced for this report,
the health-system analysis, Ahmedabad's early-warning innovation, the occupational-heat
evidence from Indian manufacturing, and the garment-sector cooling research in
Bangladesh are contributions to the global evidence base. The region's experience
designing HAPs for dense, informal cities of tens of millions is directly relevant to cities in
Sub-Saharan Africa, the Middle East, and Southeast Asia that will face the same conditions
within the decade.
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m International examples of urban heat response

© British Columbia

After the deadly 2021
heat dome, a coroner-led
review shaped the BC
Heat Alert and Response
System (2022) and free
cooling units for
medically vulnerable
residents.

© Freetown

Africa's first Chief Heat
Officer (2021)
introduced shade
structures for market
traders and reflective
roofing in informal
settlements.

e

® Phoenix

The Office of Heat
Response and Mitigation
(2021), the first US city
heat office, runs
cool-pavement,
shade-corridor, and
cooling center programs.

O Abu Dhabi

Mandatory midday work
ban (12:30-3pm, Jun-Sep)
for outdoor workers,
alongside large-scale
district cooling in
planned urban areas.

"4

© Medellin

30 green corridors
along roads and
waterways cooled
intervention areas by
around 2°C while
creating construction
and maintenance jobs.

@ China

Regulations mandate
heat pay and leave;
district cooling
infrastructure required
in new major urban
developments from the
planning stage.

4).,1

© United Kingdom

A building code
amendment, Part O
(2021), mandates
overheating control in new
buildings. A national tiered
heat-health alert system
runs each summer.

O Japan

National WBGT alert
system (2021); 2024
Climate Change
Adaptation Act requires
municipalities to
designate cool-refuge
public shelters.

Source: World Bank elaboration.

Conclusion

South Asia’s development story has long been built on the economic promise of its cities:
dense labor markets, rising productivity, and expanding opportunity. Extreme heat now
poses a growing threat to that promise. In a hotter climate, the ability of cities to create jobs
at the scale the region needs will increasingly depend on something once taken for granted:
whether people can live and work safely through the hottest months of the year.

This changes how extreme heat must be understood. It is not only an environmental or
public-health challenge, nor merely a seasonal disaster to be managed. It is becoming a
structural economic challenge, with growing consequences for productivity,

competitiveness, and long-term growth.

The question is no longer whether South Asia can afford to invest in protection against

extreme heat. It is whether it can afford not to.

A Livable Future

From Agenda to Action | 45



m A Menu of Priority Interventions to Manage Urban Heat Risks

1. Productive Infrastructure Investments (Chapter 3)

Intervention

i. Heat Early Warning and Response Systems

Disseminate heat safety and behavior-change messages
through mass media, community networks, frontline workers,
and religious institutions during heat alerts

Establish heat alert thresholds based on local health data and
issue tiered public warnings (yellow/orange/red) during dangerous
heat events

Activate coordinated inter-agency response protocols when alerts
are triggered, with defined roles across health, utilities, transport,
and municipal services

ii. Health System Readiness

Deploy community health workers to identify heat iliness cases early,
raise awareness, and promote protective behavior — especially
among the elderly, pregnant women, and informal workers

Strengthen primary health center capacity to diagnose and treat
heat illness — ensuring trained staff, clinical protocols, and basic
supplies are in place before the hot season

Establish hospital protocols for severe heatstroke management —
trained clinical staff, cooling equipment, and dedicated ward
capacity activated before peak heat season

iii. Protect Informal Workers and the Heat-Vulnerable

Develop and disseminate sector-specific occupational heat safety
guidance for high-risk sectors including construction, brick kilns,
and garment manufacturing

Support adoption of rest-water-shade protocols and adjusted
working hours in heat-exposed workplaces through guidance,
incentives, and industry partnerships — including for informal
workers; municipalities can enforce this through building permit
conditions on construction sites

Deploy rapid cash or in-kind transfers to vulnerable households
during heatwaves to offset lost income and emergency costs

Integrate heat protection into the major schemes that already
reach vulnerable households: work timing, rest and hydration
provisions in employment programs; passive-design features in
public housing programs; and heat iliness in the training and job
aids of community health workers

Cost

$$

$$

$$

$-$$$

$$

Complexity

Low

Low

Med

Low

Med

Med

Low

Med

Med

Med

Speed

Short-term

Short-term

Short-term

Short-term

Short-term

Short-term

Short-term

Short-term

Short-term

Medium-term

A Livable Future Annex 1 - A Menu of Priority Interventions to Manage Urban Heat Risks |

46



Intervention Cost Complexity Speed

iv. Cooler Streets and Green-Blue Infrastructure

Install structural shade — canopies, pergolas, covered walkways — $$ Low Short-term
in dense urban areas; create cooling shelters for outdoor workers
including rickshaw drivers, street vendors, and laborers

Expand urban tree cover and blue-green infrastructure, prioritizing $$-$3% Med Medium-term
high-footfall locations — markets, transit stops, schools, health
centers, and gathering spaces

Regenerate major public spaces and urban corridors as cool
destinations through integrated green, blue, and shading

investments, embedding thermal comfort in street design standards 3% Med Medium-term

v. Energy Continuity During Heatwaves

Ensure energy continuity at critical public facilities — hospitals, water  $$-$$$ Med Medium-term
pumping stations, and cooling centers — through priority dispatch

arrangements, pre-summer grid readiness audits, and on-site

solar-plus-storage where grid reliability is poor

Strengthen power sector preparedness for summer demand peaks $3% Med Medium-term
through pre-season maintenance of transmission and distribution

infrastructure, transformer cooling, and demand-side management

programs that shift large-consumer loads away from peak afternoon

Pursue systematic distribution grid modernization — including $3% High Long-term
infrastructure upgrades, automated fault detection, smart

metering, and demand-response systems — to reduce heat-season

load-shedding and build long-run grid reliability

vi. Heat-Resilient Urban Mobility

Provide cool and shaded passenger facilities — bus stops, rail and $-$%% Low Short-term
metro stations, interchange points — to reduce heat exposure

during daily commutes; low-cost shade structures can be installed

quickly while larger covered facilities are planned

Adopt heat-resilient road surface standards and procurement $ Med Short-term
guidelines — specifying appropriate bitumen grades and modified

materials for peak summer temperatures — in road construction

and maintenance contracts

Implement heat resilience protocols for rail and bus operations — $$ Med Short-term
track monitoring, fleet maintenance standards, driver heat safety
provisions, and passenger communications

Embed thermal comfort requirements into road rehabilitation and $$% Med Medium-term
Bus Rapid Transit investments — tree canopy, shade structures,
cooler surface materials, and pedestrian space redesign
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Intervention Cost Complexity Speed

vii. Address Overheating in Education and Tourism

Issue school schedule modifications during heat alerts — reduced $ Low Short-term
outdoor activity, adjusted arrival and dismissal times, and class

cancellation protocols — to reduce children's heat exposure at no

capital cost

Retrofit tourist destinations and cultural heritage precincts for $$-$$% Med Short-term
thermal comfort — installing shaded walkways, cool paving, water

features, and covered rest structures — to improve visitor

experience and extend the viable tourist season

Upgrade school buildings to reduce indoor overheating through cool ~ $$-$$$ Med Medium-term
roofs, natural ventilation, shading, and where feasible low-energy
mechanical cooling — prioritizing schools in low-income areas

2. Policies, Regulations, and Governance (Chapter 4)

Intervention Cost  Complexity Speed

viii. Heat Leadership and Institutional Accountability

Formally notify heatwaves as a disaster category under national $ Med Short-term
disaster management frameworks, unlocking emergency finance

mechanisms and establishing coordinated whole-of-government

response protocols

Designate a lead agency or official for heat resilience at national $ High Short-term
and subnational level, with a formal mandate covering health,
labor, utilities, planning, and finance

Establish minimum heat mortality surveillance by coordinating $ Med Short-term
health, meteorological, and disaster management agencies to

systematically flag and report heat-attributable deaths during alert

periods, closing the gap between recorded and true mortality

ix. Building Codes and Passive Design Standards

Scale up cool roof standards, certification, and financial incentives — $-$% Med Short-term
with targeted subsidies and microfinance for low-income
households and owner-builders

Promote passive cooling design in new construction through $ Med Medium-term
green certification schemes and mandatory thermal performance
standards, including in public housing programs

Mandate minimum thermal performance requirements in national $ High Medium-term
and local building codes for all new construction, using simple

compliance metrics — roof albedo, shading coefficient, ventilation

ratios — enforceable through existing building permit processes
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Intervention

x. Standards for Efficient and Affordable Cooling

Implement mandatory energy labeling for cooling appliances — air
conditioners, evaporative coolers, and fans — enabling consumers
to compare efficiency and running costs at point of sale

Establish and enforce Minimum Energy Performance Standards
for air conditioners, evaporative coolers, and fans to drive market
transformation toward efficient, low-emission devices

Develop regulatory frameworks and public financing incentives for
district cooling systems in major new urban development areas and
dense commercial districts, reducing per-unit cooling energy costs

xi. Financing Heat Resilience Through Public Budgets

Adapt employment guarantee scheme operations to include
heat-safe work timing, mandatory rest and hydration provisions,
and health referral protocols for outdoor workers during peak heat

season

Introduce performance-based fiscal transfers that reward
measurable heat resilience results

3. Private Capital Mobilization (Chapter 5)

Intervention

xii. Household Access to Cooling Devices

Expand access to affordable fans and low-energy cooling devices
for low-income households through subsidies, vouchers, and
targeted financing schemes

Design and implement national programs to deliver affordable,
super-efficient cooling appliances to low-income urban households
at scale — combining government bulk procurement, targeted
subsidies, and quality certification — on the model of India’'s AHEAD

program

Develop consumer finance products — including pay-as-you-go
schemes, retail installment credit, and ESCO-linked models — for
efficient cooling appliances, targeting households above the
poverty line who are ineligible for direct subsidies

xiii. Cooling for Industry, Agriculture, and Healthcare

Develop heat-adjusted production scheduling standards and
business continuity guidance for heat-exposed sectors — including
garment manufacturing, construction, and logistics — enabling firms
to maintain output and protect workers during extreme heat events

Retrofit factories and workplaces with improved ventilation, fans,
and passive or mechanical cooling to protect workers in garment
manufacturing, brick kilns, construction, and other high-risk
industries; mobilize green finance and concessional lending to
make investment accessible to smaller firms

Invest in urban cold chain hubs and temperature-controlled
distribution networks to reduce food losses in perishable supply
chains serving South Asian cities

A Livable Future

Cost

$$-$%%

$$

Cost

$-$$

$$-$%%

$$-$%%

Complexity

Low

Med

Med

Med

High

Complexity

Low

Med

Med

Low

Med

Med

Speed

Short-term

Medium-term

Medium-term

Short-term

Medium-term

Speed

Short-term

Short-term

Medium-term

Short-term

Medium-term

Medium-term
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Intervention Cost Complexity Speed

xiv. Capital for Green and Resilient Buildings

Link green building certification (EDGE, GRIHA, or national $ Med Medium-term
equivalents) to preferential financing terms from development

banks and commercial lenders to accelerate uptake in new

residential and commercial development

Establish green lending facilities through financial institutions to $$ Med Medium-term
provide affordable credit for SMEs and building owners to invest in
energy-efficient cooling, ventilation, and heat resilience upgrades

Implement district cooling systems in dense urban areas and large $$% Med Long-term
mixed-use developments to provide efficient centralized cooling at

lower per-unit energy cost; treat district cooling as urban

infrastructure eligible for long-term public-private financing

xv. Shifting Heat Risk to the Market: Insurance and Risk Transfer

Develop parametric heat insurance products for smallholder
farmers, informal workers, and urban households, structured to
pay out automatically when heat indices exceed agreed
thresholds — reducing income shock and enabling pre-event
preparedness financing

$$ High Medium-term

Investment scale: $ = <$1m - $% = $1-10m - $$$ = >$70m. Complexity of implementation: Low = single agency, no new legislation - Medium
= 2-3 agencies, possible regulatory change - High = multiple agencies or new legislation required. Speed: Short-term = 1-3 years -
Medium-term = 3-5 years - Long-term = 5+ years. Primary actor: lead implementing entity listed first where multiple actors share
responsibility. Ratings are indicative and assume a well-resourced government program.
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m Stakeholder Action Matrix

This annex sorts the report's recommended actions by audience and by time horizon. Each
action condenses one of the 15 priority interventions in Annex 1, indicated by the bracketed
number. Immediate actions lie within existing mandates and budgets and could begin before
the next hot season. Near-term actions run through the planning, procurement, or regulatory
cycles that typically take one to three years. Systemic actions involve legislative, institutional, or
market change on longer horizons.

City leaders Appoint a heat nodal Roll out cool-roof, Embed heat
officer and activate a Heat greening, and shade resilience in master
Action Plan ahead of the programs in the most plans, zoning, and
season. [8] exposed neighborhoods. land-use regulation.
Extend heat early warnings [4] [8, 9]
to informal workers and Retrofit schools, clinics, Set tree canopy and
households beyond formal and government permeable-surface
media. [1] buildings for passive targets tied to permit
Ready clinics and cooling. [5, 71 conditions. [4, 9]
community health workers Build heat mapping and Establish a
to prevent and treat heat heat-illness surveillance permanent
iliness. [2] into municipal systems. cross-departmental
Open cooling centers in [, 2] heat governance
schools, community halls, Harden power, water, body. 8]
and places of worship. [3] and transport networks Restore water bodies
Enforce workplace rest, for peak-heat continuity. and green corrid'ors
shade, and water rules on (5. 6] for citywide cooling.
public worksites. [3] Reserve peak-hour transit (4]
capacity for essential and
outdoor workers. [6]
National Notify heatwaves as a Extend climate budget Amend disaster
governments state or national disaster tagging to flag management laws to
and finance within existing law. [11] heat-adaptation spending recognize heat as a
ministries across ministries. [11] national disaster. [11]

A Livable Future

Direct centrally funded
programs to shift outdoor
work away from peak
heat. [3]

Include heat protection in
guidelines for
employment, housing, and
health schemes. [3, 9]

Release disaster-response
allocations to fund existing
city HAPs. [8, 11]

Introduce
performance-based fiscal
transfers rewarding
measurable city heat
action. [11]

Invest in meteorological,
health, and labor
surveillance for heat. [1, 2]

Fund domestic
efficient-cooling
manufacturing (e.g., AHEAD
model). [12]

Integrate heat resilience

into national
infrastructure and jobs
strategies. [8]

Build fiscal architecture

for climate-related loss
and damage response.
[11]

Establish a national
cooling action plan
aligned with efficiency

and refrigerant targets.

[10]
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Regulators Issue advisory guidance on Make passive-design Phase down high-
passive design for publicly requirements mandatory in global-warming-potential
financed construction. [9] national building codes. [9] refrigerants per Kigali
Enforce current MEPS on Tighten MEPS and mandate A1n8endment obligations.
room ACs and fans. [10] star labeling on all cooling [10]

Update occupational equipment. [10] IE)/Ia.?dd'ate glscloslure of
heat-safety guidance for Set enforceable heat-safety u'f IZ e e |
formal and informal standards for outdoor and [elr ormgnf: ) [k
workplaces. [3] industrial workers. [3] estate. [9, 14]
Standardize Common Alert Require a thermal comfort EStabI'Sh rke‘%ulator?{
Protocol for heatwave standard in public-financed ramework tor ccjodq Ing-
warnings across agencies. construction. [9] EEEPSERIEE Slmel GISITE]
] cooling. [13]

Set long-horizon thermal

comfort standards for all

new buildings. [9]

Firms and Adopt workplace heat Scale efficient cooling Establish regional

financiers protocols (rest, water, manufacturing under cooling supply chains

shade, hours) for outdoor
labor. [3]

Extend cool-roof and
passive-cooling
investments across
existing operations. [4, 5]

Include heat resilience in
supplier and offtake
contracts. [13]

Enroll informal-sector
workers in existing
parametric heat insurance
products. [15]

programs such as AHEAD.
[12]

Deploy green mortgages
and EDGE-certified
developments at scale. [14]

Build cooling-as-a-service
and district cooling in
dense urban zones. [13]

Bring parametric heat
insurance to workers,
farmers, and small
businesses. [15]

and manufacturing
hubs. [12]

Convert cooling and
resilient-buildings
pipelines into investable
asset classes. [12, 14]

Embed parametric
insurance in aggregator,
cooperative, and utility
channels. [15]

Report climate and heat
exposure under
mandatory disclosure
regimes. [14]

Note: Actions are stated in condensed form. Where a cell cites more than one intervention, the action combines elements
of each. Timing reflects a well-resourced program and will vary with country circumstances.

A Livable Future
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m Country Heat-Resilience Investment Opportunities

This annex presents country-specific portfolios of prioritized heat-resilience investments for
the six South Asian countries covered in this report. The portfolios adapt the regional action
agenda to each country's context, reflecting differences in exposure and implementation
capacity. They are intended to help governments identify practical starting points and
sequence investment over time.

India Heat-Resilience: Portfolio of Opportunities

Pillar 1 — Productive Infrastructure Investments

Action area Horizon Investment opportunity

Protecting Act now + Develop and enforce sector-appropriate occupational heat standards
Heat-Exposed Workers covering work-rest cycles, water, shade, adjusted working hours,
& Livelihoods protective equipment, heat first aid and income protection, with

explicit mechanisms to reach migrant, subcontracted, informal and
self-employed workers.

+ Employer-financed workplace compliance alongside public support
for regulation and outreach could anchor a costed national program
and co-financing mechanism.

Health System Act now * Integrate heat-health surveillance, clinical protocols, staff training,

Readiness community outreach, emergency cooling and pre-season
preparedness across community, primary, secondary and tertiary
health systems, while separately planning capital upgrades for
resilient cooling, water and backup electricity.

+ ASHA networks, existing surveillance and NHM climate-and-health
financing provide ready delivery and funding channels, positioning a
consolidated national program for readiness and facility upgrades as a
compelling next-step investment despite uneven facility capacity.

Heat Early Warning & Act now + Strengthen and expand heat early warning and response systems

Response Systems by moving from temperature-based advisories to locally calibrated,
impact-based alerts linked to predefined response protocols for
health services, labor authorities, schools, utilities, transport
agencies and local governments.

+ Costs are comparatively modest and departmental channels exist; support
HAPs with dedicated, costed and sustained budget arrangements.

Urban Greening, Prepare & scale + Prioritize heat-sensitive public-realm design through protection of

Shade & Design mature trees and water bodies, shaded walking routes and public
spaces, targeted canopy expansion, permeable surfaces and
ventilation-sensitive urban planning, with priority given to
high-exposure and underserved neighborhoods.

+ Urban missions, municipal budgets and public-space projects offer
plausible channels; release adequate, dedicated heat-oriented
programs and lifecycle maintenance budgets.

Tourism Sector Heat Prepare & scale + Retrofit ASl-protected heritage circuits (e.g., Agra-Jaipur-Delhi, Hampi,
Resilience and Heritage Khajuraho, Fatehpur Sikri) and state-managed destinations with shaded
Precinct Retrofits pathways, reflective paving, water features, covered rest pavilions

and ventilation-sensitive design — coordinated with Swadesh Darshan
2.0, PRASHAD and Smart Cities Mission — to protect 40M+ tourism
jobs and millions of annual visitors from rising peak-season heat.

+ Swadesh Darshan 2.0, PRASHAD and ASI capital budgets, combined
with private hospitality co-financing, could launch India's first
dedicated heat-resilience tourism program; the central task is
coordinating ASI, state and municipal authorities within protected-
monument rules.
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Action area

Energy Continuity
During Heatwaves

Heat-Resilient Urban
Transport

Horizon

Act now

Prepare & scale

Investment opportunity

Integrate heat resilience into power-sector investment through
demand forecasting, transformer and substation upgrades, preventive
maintenance, storage, demand response and reliable backup or
distributed power for hospitals, water systems, communications and
cooling centers.

Large grid-modernization, transmission and storage programs
provide a ready platform to identify, cost and embed heat-continuity
measures across diverse state power systems.

Reduce heat exposure across pedestrian routes, bus stops, stations
and interchange areas through structural shade, ventilation,
drinking water, cooler materials and thermal-comfort standards for
new and rehabilitated transport infrastructure.

Measures can be incorporated into transport projects and municipal
capital works, although dedicated heat-resilience budgets and
project pipelines are generally absent.

Pillar 2 — Policies, Regulations & Governance

Action area

Mainstream Heat
Resilience in Policies
& Institutions

Passive Solutions for
Cooler Buildings

Efficient & Affordable
Cooling Technologies

Financing Heat
Resilience Through
Public Budgets &
Fiscal Transfers

A Livable Future

Horizon

Act now

Act now

Act now

Prepare & scale

Investment opportunity

Establish clear mandates and accountability for heat resilience and
integrate heat risk into statutory planning, building and labor
regulation, infrastructure appraisal, public procurement, sector
budgets, disaster-risk financing, intergovernmental transfers and
monitoring systems.

NDMA guidance and sector institutions provide a foundation to
embed heat risk across planning, building and labor regulation
through existing channels — a low-cost enabler that mainly needs
firmer mandates, dedicated budget lines and expenditure tracking
to take hold.

Integrate passive cooling and thermal-performance requirements
into residential and commercial building codes, development
controls, public procurement and housing programs, supported by
targeted cool-roof and retrofit programs for low-income housing,
schools and health facilities.

Public housing, government construction and private development
offer plausible financing routes; a consolidated national passive-
cooling or retrofit program is required.

Scale access to efficient fans and air conditioners through stronger
performance standards, bulk procurement, efficient public purchasing,
consumer and SME finance, appliance-replacement programs and
targeted affordability support for low-income households.

Strong commercial markets and procurement channels exist, but
targeted financing for low-income households and replacement of
inefficient appliances requires further development.

Embed heat resilience in public budgets and intergovernmental
fiscal transfers — dedicated budget lines, climate/heat tagging, and
grants that route recurrent funding to local heat action.

Established Finance Commission grants and municipal/green-bond
frameworks which could route recurrent funding to local heat action
at scale — an enabler whose effect is indirect until dedicated,
heat-earmarked budget lines are created.
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Pillar 3 — Private Capital Mobilization

Action area Horizon

Cooling for Homes
& Families

Prepare & scale

Sustainable Cooling Prepare & scale

for Industries & Jobs

Capital for Green & Prepare & scale

Resilient Buildings

Shift Heat Risk to Prepare & scale

the Market: Insurance
& Risk Transfer

Investment opportunity

Expand affordable, efficient household cooling for low-income and
heat-exposed families through appliance access, passive measures,
consumer finance and bulk procurement.

A World Bank-supported cooling finance facility (AHEAD / Cooling
Technology Finance Facility, ~US$400m blended capital) and EESL
models provide a credible, if early, route for affordable cooling.

Support heat-resilient industrial operations through efficient
ventilation, process cooling and refrigeration, worker-protection
systems, cold-chain upgrades, thermal storage, energy audits,
low-emission refrigerants and performance-based or
cooling-as-a-service finance.

Commercial incentives and industrial-finance channels exist; a
defined national heat-resilient industrial cooling pipeline or
financing facility is required.

Mobilize private capital for green and heat-resilient buildings via
codes, certification (e.g., EDGE), green mortgages and green
construction finance.

Green mortgages, green construction finance and green bonds
are established with IFC and domestic lenders, giving a strong
financing channel.

Transfer residual heat risk to markets through parametric
heat-income insurance and other risk-transfer instruments that
protect incomes and assets.

Alocal insurer, a costed premium (~INR 250 / US$3) and a financing
vehicle (Arsht-Rock's Cool Capital Stack) exist; moving from donor-
paid premiums to a self-sustaining market still requires structuring.

Bangladesh Heat-Resilience: Portfolio of Opportunities

Pillar 1 — Productive Infrastructure Investments

Action area Horizon

Protecting Prepare & scale

Heat-Exposed
Workers & Livelihoods

Health System Act now

Readiness

A Livable Future

Investment opportunity

Occupational heat standards, work-rest schedules, parametric
insurance, and livelihood protection for outdoor and informal workers.

IFC and major buyer brands co-finance factory upgrades and IFC's
Cooler Finance facility is engaged, creating a strong platform to build
out the still-nascent informal-worker insurance market as fiscal
space allows.

Heat-illness clinical protocols, surveillance, frontline worker training,
and emergency cooling capacity at health facilities.

UNICEF and WHO are already financing health-system
strengthening, offering a clear entry point to extend support to
hospital-level upgrades as fiscal space allows.

Annex 3 - Country Heat-Resilience Investment Opportunities | 55



Action area Horizon

Heat Early Warning Act now
& Response Systems

Urban Greening, Longer-term
Shade & Design

Tourism Sector Longer-term

Heat Resilience and
Heritage Precinct
Retrofits

Energy Continuity Prepare & scale
During Heatwaves

Heat-Resilient Prepare & scale

Urban Transport

Investment opportunity

+ Forecast-driven multi-hazard alerts, last-mile dissemination, and
emergency response protocols to protect vulnerable populations
from heat events.

+ IFRC/Red Crescent funding is active, GCF readiness is engaged, and
costs are largely institutional and communications-based — a clear
opportunity to develop a costed national program that unlocks
scaled MDB and vertical-fund finance.

+ Implement tree canopy expansion, blue-green infrastructure,
shaded public realm and heat-responsive urban design to reduce
UHI effect.

+ Adedicated greening fund, seeded by available donor finance, is a
clear opportunity to overcome limited municipal financing capacity
and high land-acquisition costs in primary cities.

+ Embed thermal-comfort retrofits at Cox's Bazar resort frontage,
Sundarbans eco-tourism nodes, and heritage precincts (Sonargaon,
Paharpur, Bagerhat) — including shaded boardwalks, ventilated
visitor centers, and cool-roof upgrades for Parjatan Corporation
properties — to protect outdoor tourism workers and extend
visitor-comfortable seasons under increasingly humid heat extremes.

+ The private hospitality sector around Cox's Bazar can co-finance
retrofits and donor channels exist — a clear opportunity to establish
the first dedicated tourism climate-adaptation program despite tight
fiscal space under IMF constraints.

+ Grid hardening, distributed renewables-plus-storage, demand-side
management and priority dispatch for critical heat-period loads.

+ An MDB pipeline exists to build on — a clear opportunity to scale
heat-resilient power investment despite BPDB fiscal stress and
IMF-constrained subsidy and capex space.

* Introduce shaded bus stops, cooled transit, cool pavements and
pedestrian/cycling infrastructure adapted to extreme heat conditions.

+ JICA and ADB are actively financing Dhaka Metro, shade
infrastructure can be funded through municipal budgets and World
Bank urban operations, and BRT corridor financing is open — a strong,
ready set of channels to build on.

Pillar 2 — Policies, Regulations & Governance

Action area Horizon

Mainstream Act now
Heat Resilience
in Policies & Institutions

A Livable Future

Investment opportunity

+ Embed heat-specific mandates, cross-ministerial coordination,
dedicated budget lines, performance-based fiscal transfers and
inclusion in development planning.

+ Strong disaster-management tradition (SOD, CDMP, NPDM); Delta
Plan 2100 provides a strategic framework; heat is not yet recognized
as a distinct hazard, but the policy ecosystem is mature enough to
absorb that mandate. With very low cost (institutional and policy
work), active MDB technical-assistance pipelines, an available BCCT
and strong donor coordination, this is a low-cost, high-leverage
opportunity.
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Action area

Passive Solutions
for Cooler Buildings

Efficient & Affordable
Cooling Technologies

Financing Heat
Resilience Through
Public Budgets & Fiscal
Transfers

Horizon

Act now

Prepare & scale

Prepare & scale

Investment opportunity

+ Cool roofs, thermal insulation, ventilation design and updated
building codes to reduce indoor overheating in homes and workplaces.

+ IFC EDGE is engaged and brand pressure drives factory financing, a
strong base, with a clear opportunity to extend financing into
slum-housing retrofits through donor or public co-funding.

+ Deliver super-efficient fans, low-GWP ACs, evaporative cooling, and
minimum energy performance standards to households at scale.

+ Astrong microfinance ecosystem supports consumer credit,
pay-as-you-go cooling models are emerging, and garment-sector
partnerships open a clear opportunity for brand-supported subsidies.

+ Embed heat resilience in public budgets and intergovernmental fiscal
transfers including dedicated budget lines, climate/heat tagging, and
grants that route recurrent funding to local heat action.

+ Enabling and systemic budget tagging can channel recurrent
resources to heat action, but the impact on heat exposure is
indirect. The Climate Fiscal Framework and development-partner
budget support provide a ready route, with a clear opportunity to
build heat-specific allocations and local-level disbursement.

Pillar 3 — Private Capital Mobilization

Action area

Cooling for Homes
& Families

Sustainable Cooling
for Industries & Jobs

Capital for Green
& Resilient Buildings

Shift Heat Risk to
the Market: Insurance
& Risk Transfer

A Livable Future

Horizon

Longer-term

Act now

Prepare & scale

Longer-term

Investment opportunity

+ Expand affordable, efficient household cooling for low-income and
heat-exposed families through appliance access, passive measures,
consumer finance and bulk procurement.

+ There is a clear opportunity to develop consumer finance for cooling
and concessional or blended support that makes efficient household
cooling affordable for low-income families.

+ Develop industrial thermal management, cold-chain investments
and green-cooling workforce across exposed sectors.

+ IFCis actively financing factory upgrades, brand co-financing (H&M,
Inditex, Walmart) is available, GCF eligibility supports sectoral
transformation programs, and BIFFL is operational — a strong, ready
financing stack to scale.

+ Mobilize private capital for green and heat-resilient buildings via
codes, certification (e.g., EDGE), green mortgages and green
construction finance.

+ IFC engagement and green finance in the RMG sector provide a
strong base, a clear opportunity to extend into developing
green-mortgage and retail building finance.

+ Transfer residual heat risk to markets through parametric heat-
income insurance and other risk-transfer instruments that protect
incomes and assets.

+ Donor-funded pilots have proven feasibility, a clear opportunity to
structure a sustainable premium and reinsurance route that delivers
heat cover at scale.
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Sri Lanka Heat-Resilience: Portfolio of Opportunities

Pillar 1 — Productive Infrastructure Investments

Action area Horizon
Protecting Prepare & scale
Heat-Exposed Workers

& Livelihoods

Health System Act now

Readiness

Heat Early Warning Act now

& Response Systems

Urban Greening, Prepare & scale

Shade & Design

Tourism Sector Prepare & scale

Heat Resilience
and Heritage
Precinct Retrofits

Energy Continuity Longer-term

During Heatwaves

Heat-Resilient Longer-term

Urban Transport

A Livable Future

Investment opportunity

Occupational heat standards, work-rest schedules, parametric
insurance, and livelihood protection for outdoor and informal
workers.

Parametric insurance and other heat-specific worker protections
remain undeveloped — an open field to build into recovering
social-protection budgets as IMF-program fiscal flexibility returns.

Heat-illness clinical protocols, surveillance, frontline worker training,
and emergency cooling capacity at health facilities.

WHO support is actively engaged, giving donors a ready platform to
co-finance and scale health-system readiness as fiscal-crisis
pressures ease.

Forecast-driven multi-hazard alerts, last-mile dissemination, and
emergency response protocols to protect vulnerable populations
from heat events.

UNDP/World Bank readiness funds are available, development cost
is minimal, and GCF adaptation eligibility is well-established — an
easy, high-return entry point.

Expand tree canopy, blue-green infrastructure, shaded public realm
and heat-responsive urban design to reduce UHI effect.

Donor finance could seed a dedicated greening fund, working
around the limited municipal and national fiscal space for greening.

Roll out heat-resilience retrofits across the Cultural Triangle
(Anuradhapura, Polonnaruwa, Sigiriya, Kandy) and southern coastal
resort belt, combining shaded heritage walkways, reflective stone
-conserving paving, water features, ventilated visitor pavilions, and
cool-roof retrofits at SLTDA-managed sites and forts (Galle, Jaffna),
to support the post-2022 tourism-led economic recovery while
protecting dry-zone heritage assets from accelerating heat damage.

Private hotel-sector financing and donor windows (GCF, ADB
tourism) can co-fund retrofits, offering a viable route despite severe
fiscal constraints and active debt restructuring under the IMF program.

Implement grid hardening, distributed renewables-plus-storage,
demand-side management and priority dispatch for critical
heat-period loads.

Ongoing MDB engagement provides a foundation to scale
heat-resilient power investment, even with severe fiscal constraints
and active debt restructuring.

Develop shaded bus stops, cooled transit, cool pavements and
pedestrian/cycling infrastructure adapted to extreme heat conditions.

Low-cost shade additions at major SLTB stops are feasible without
significant capex, offering commuters near-term relief while the aging
fleet and crisis-delayed transit investment (including the JICA-backed
Colombo Light Rail) await recovering fiscal space.

Annex 3 - Country Heat-Resilience Investment Opportunities | 58



Pillar 2 — Policies, Regulations & Governance

Action area

Mainstream Heat
Resilience in Policies
& Institutions

Passive Solutions
for Cooler Buildings

Efficient & Affordable
Cooling Technologies

Financing Heat
Resilience Through
Public Budgets &
Fiscal Transfers

Horizon

Act now

Act now

Longer-term

Longer-term

Investment opportunity

Embed heat-specific mandates, cross-ministerial coordination,
dedicated budget lines, performance-based fiscal transfers and
inclusion in development planning.

Existing DMC, NAP and NDC frameworks, active UNDP/World
Bank/ADB technical-assistance pipelines and strong post-crisis
donor coordination make a first national heat plan among the
highest-leverage, lowest-cost moves available.

Introduce cool roofs, thermal insulation, ventilation design and
updated building codes to reduce indoor overheating in homes and
workplaces.

Active IFC EDGE engagement and available microfinance can carry
passive-cooling retrofits forward even while NHDA budgets stay
constrained.

Deliver super-efficient fans, low-GWP ACs, evaporative cooling, and
minimum energy performance standards to households at scale.

GCF eligibility provides a route to thicken a currently thin pipeline
and widen efficient-cooling access, despite forex constraints and
restructuring-limited consumer finance.

Embed heat resilience in public budgets and intergovernmental
fiscal transfers through dedicated budget lines, climate/heat tagging,
and grants that route recurrent funding to local heat action.

Potentially systemic, though domestic fiscal space is constrained by
post-crisis consolidation; concessional external finance is the
realistic near-term route to enable fund heat allocations.

Pillar 3 — Private Capital Mobilization

Action area

Cooling for Homes
& Families

Sustainable Cooling
for Industries & Jobs

Capital for Green
& Resilient Buildings

A Livable Future

Horizon

Longer-term

Prepare & scale

Longer-term

Investment opportunity

Expand affordable, efficient household cooling for low-income and
heat-exposed families through appliance access, passive measures,
consumer finance and bulk procurement.

Building out consumer finance and concessional or on-bill cooling
models could reach low-income households despite macro-fiscal stress.

Develop industrial thermal management, cold-chain investments
and green-cooling workforce across exposed sectors.

Development finance is available, GCF adaptation eligibility applies,
and IFC engagement continues through BOI-zone clients — a ready
base to scale.

Mobilize private capital for green and heat-resilient buildings via
codes, certification (e.g., EDGE), green mortgages and green
construction finance.

With GreenSL certification and IFC presence already established,
green-building finance can be developed as macro-fiscal stress and
tight credit conditions ease.
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Action area Horizon

Shift Heat Risk to Longer-term

the Market: Insurance
& Risk Transfer

Investment opportunity

+ Transfer residual heat risk to markets through parametric
heat-income insurance and other risk-transfer instruments that
protect incomes and assets.

« Structuring premium subsidy and reinsurance for the currently thin
market becomes viable as macro-fiscal stress eases.

Nepal Heat-Resilience: Portfolio of Opportunities

Pillar 1 — Productive Infrastructure Investments

Action area Horizon
Protecting Act now
Heat-Exposed Workers
& Livelihoods

Act now

Health System
Readiness

Heat Early Warning Prepare & scale

& Response Systems

Urban Greening, Prepare & scale

Shade & Design

Tourism Sector Longer-term

Heat Resilience and
Heritage Precinct
Retrofits

A Livable Future

Investment opportunity

+ Provide occupational heat standards, work-rest schedules,
parametric insurance, and livelihood protection for outdoor and
informal workers.

+ GCF gender-responsive programs, possible NEA co-financing, and
active bilateral donor interest could underwrite occupational heat
protections for the ~2.5M brick-kiln and informal workers currently
outside weak enforcement regimes.

+ Build heat-illness clinical protocols, surveillance, frontline worker
training, and emergency cooling capacity at health facilities.

+ Nepal's 52,000-strong FCHV network and existing HMIS surveillance,
backed by active USAID and WHO financing, provide a ready channel
to reach 30M people and cut ~2,266 annual heat deaths as donor
coordination scales up limited Terai hospital capacity.

+ Develop forecast-driven multi-hazard alerts, last-mile dissemination,
and emergency response protocols to protect vulnerable
populations from heat events.

+ Active UNDP/World Bank technical assistance and GCF readiness,
built on DHM forecasting and the NDRRMA framework, make
low-cost impact-based alerts a high-return investment to protect the
acutely heat-exposed 30M-strong Terai population.

+ Expand tree canopy, blue-green infrastructure, shaded public realm
and heat-responsive urban design to reduce UHI effect.

+ Adedicated greening fund, seeded by donor finance, could counter
Kathmandu's documented ~4°C urban-heat-island effect in a city
where municipal fiscal capacity is thin and no such fund yet exists.

+ Retrofit Kathmandu Valley UNESCO heritage precincts (Durbar
Squares, Pashupatinath, Boudhanath, Swayambhunath) and Terai
pilgrimage sites (Lumbini, Janakpur) with shaded circulation, water
features, traditional courtyard ventilation, and cool-roof restoration
in line with conservation guidelines — concentrating heat-resilience
investment in the lowland heritage zones where summer exposure
is rising fastest while leaving high-altitude trekking infrastructure
largely untouched.

+ Nepal Tourism Board and Department of Archaeology anchors,
UNESCO and ADB donor channels, and growing private hospitality
investment could fund retrofits concentrated in the fast-warming
Kathmandu Valley and Terai heritage sites that underpin ~US$700M
and ~1M tourism jobs.
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Action area

Energy Continuity
During Heatwaves

Heat-Resilient
Urban Transport

Horizon

Longer-term

Longer-term

Investment opportunity

Promote grid hardening, distributed renewables-plus-storage,
demand-side management and priority dispatch for critical
heat-period loads.

A modest MDB pipeline offers a platform to harden the weak Terai
grid and add solar-plus-storage against dry-season hydropower
shortfalls, securing cooling-critical power for the most heat-exposed
population as NEA fiscal space allows.

Provide shaded bus stops, cooled transit, cool pavements and
pedestrian/cycling infrastructure adapted to extreme heat
conditions.

Low-cost shade and pedestrian retrofits offer a modest but
worthwhile way to protect Terai and Kathmandu commuters, though
donor finance and stronger municipal capacity would be needed
given very limited transit budgets.

Pillar 2 — Policies, Regulations & Governance

Action area

Mainstream
Heat Resilience in
Policies & Institutions

Passive Solutions
for Cooler Buildings

Efficient & Affordable
Cooling Technologies

Financing Heat
Resilience Through
Public Budgets

& Fiscal Transfers

A Livable Future

Horizon

Act now

Act now

Longer-term

Longer-term

Investment opportunity

Embed heat-specific mandates, cross-ministerial coordination,
dedicated budget lines, performance-based fiscal transfers and
inclusion in development planning.

Federal restructuring has created new provincial and local
governments that can be given heat-resilience mandates — a
low-cost enabler that, backed by strong climate-policy intent and
multiple MDB technical-assistance pipelines, embeds heat resilience
across planning frameworks and unlocks downstream action.

Implement cool roofs, thermal insulation, ventilation design and
updated building codes to reduce indoor overheating in homes and
workplaces.

Very low-cost cool roofs, a straightforward Building Code update,
and possible IFC EDGE plus cooperative microfinance could bring
passive cooling to the 50%+ of the population in the Terai with
long-lasting benefits.

Deliver super-efficient fans, low-GWP ACs, evaporative cooling, and
minimum energy performance standards delivered to households
at scale.

Clean hydropower and nascent efficiency standards under the
Bureau of Standards & Metrology give a foundation to scale efficient
cooling, though donor finance would be needed to extend reach
beyond the grid where household purchasing power is constrained.

Embed heat resilience in public budgets and intergovernmental
fiscal transfers through dedicated budget lines, climate/heat tagging,
and grants that route recurrent funding to local heat action.

Federalism's established fiscal-transfer system could route recurrent
funding to local heat action in the hot Terai, an enabler whose effect
grows once climate tagging and sub-national capacity are
strengthened.
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Pillar 3 — Private Capital Mobilization

Action area Horizon Investment opportunity
Cooling for Homes Longer-term + Expand affordable, efficient household cooling for low-income and
& Families heat-exposed families through appliance access, passive measures,

consumer finance and bulk procurement.

+ The underserved but high-need Terai lowlands are fertile ground to
build affordable household cooling from scratch, since
consumer-finance and distribution infrastructure for appliances is

largely absent today.
Sustainable Cooling Longer-term + Develop industrial thermal management, cold-chain investments
for Industries & Jobs and green-cooling workforce across exposed sectors.

Protecting vulnerable brick-kiln workers and building agricultural
cold chain to cut post-harvest losses is a targeted opportunity,
though the small industrial base and slow-moving donor finance

limit its scale.
Capital for Green & Longer-term + Mobilize private capital for green and heat-resilient buildings via
Resilient Buildings codes, certification (e.g., EDGE), green mortgages and green

construction finance.

+ EDGE certification is an entry point to green new urban construction
in the Kathmandu Valley and Terai towns, an early-stage opportunity
as lender products and code enforcement are still developing.

Shift Heat Risk to Longer-term + Transfer residual heat risk to markets through parametric
the Market: Insurance heat-income insurance and other risk-transfer instruments that
& Risk Transfer protect incomes and assets.

+ The UNDP-supported Insurance and Risk Financing Initiative is laying
the regulatory and market foundations, a longer-term opportunity to
add parametric heat cover once products mature beyond today's
flood and GLOF focus.

Bhutan Heat-Resilience: Portfolio of Opportunities

Pillar 1 — Productive Infrastructure Investments

Action area Horizon Investment opportunity

Protecting Prepare &scale . Byild occupational heat standards, work-rest schedules, parametric
Heat-Exposed Workers insurance, and livelihood protection for outdoor and informal workers.
&Livelihoods + Bhutan's existing Kidu social-protection channel and strong

administrative capacity put worker heat coverage within easy reach,
with GCF gender programs available to protect exposed agricultural
workers in the southern foothills though the small workforce keeps
absolute scale modest.

Health System Act now + Embed heat-iliness clinical protocols, surveillance, frontline worker
Readiness training, and emergency cooling capacity at health facilities.

+ With WHO support already engaged and all ~2,500 village health
workers quickly trainable through a strong primary-care system,
geriatric heat protocols are a high-return response to the
documented 340% rise in elderly heat deaths, even if the small
population limits absolute mortality gains.
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Action area Horizon

Heat Early Warning Act now
& Response Systems
Urban Greening, Act now

Shade & Design

Tourism Sector Prepare & scale

Heat Resilience and
Heritage Precinct
Retrofits

Energy Continuity Prepare & scale
During Heatwaves

Heat-Resilient Longer-term
Urban Transport

Investment opportunity

Implement forecast-driven multi-hazard alerts, last-mile
dissemination, and emergency response protocols to protect
vulnerable populations from heat events.

Active GCF readiness and UNDP/World Bank TA, NCHM forecasting,
and the dzongkhag system bring very-low-cost national heat alerts
to all ~780,000 residents — a strong response to Bhutan's
region-leading 1.45°C warming.

Expand tree canopy, blue-green infrastructure, shaded public realm
and heat-responsive urban design to reduce UHI effect.

Thimphu and Phuntsholing Structure Plans and the Gelephu
Mindfulness City greenfield, backed by the GCF nature-based-
solutions window, lend themselves to embedding shade and
blue-green design early against emerging urban heat in the southern
foothills, where absolute exposure stays smaller than peers.

Embed heat-responsive design ex ante into Gelephu Mindfulness
City and retrofit visitor-facing dzongs, monasteries, and tourist
circuits in Paro, Thimphu, Punakha, and Bumthang — including
shaded courtyards, traditional rammed-earth thermal mass
retention, ventilation upgrades, and cool-roof restoration — to
safeguard the high-value, low-volume tourism model and align with
the Gross National Happiness framework's emphasis on visitor
wellbeing.

Centralized Tourism Council authority, a dedicated SDF fund plus
growing private resort and blended Gelephu finance, and visitors
concentrated at a few dzong and heritage sites keep comfort
retrofits tractable to protect a ~$200M high-value tourism brand as
summer heat rises in the southern foothills and Punakha valley.

Promote grid hardening, distributed renewables-plus-storage,
demand-side management and priority dispatch for critical
heat-period loads.

MDB grid-diversification engagement and the GCF energy window,

plus a small grid easier to upgrade than larger peers', put Bhutan in
a good position to hedge the dry-season hydropower flows that are
its main climate-energy risk, though few people are at acute risk today.

Build shaded bus stops, cooled transit, cool pavements and
pedestrian/cycling infrastructure adapted to extreme heat conditions.

Compact urban centers allow low-cost shade and pedestrian
infrastructure to be delivered cheaply, and an EV shift fits Bhutan's
carbon-neutral vision, but minimal transit dependence and a small
fleet keep both the payoff and scale economies limited.

Pillar 2 — Policies, Regulations & Governance

Action area Horizon

Mainstream Act now

Heat Resilience in
Policies & Institutions

A Livable Future

Investment opportunity

+ Embed heat-specific mandates, cross-ministerial coordination,

dedicated budget lines, performance-based fiscal transfers and
inclusion in development planning.

+ The GNH framework, NEC's cross-ministerial authority, and a small

government that adopts policy quickly mean a single low-cost TA
package — operationalizing the 2023 NAP — could reshape the
institutional approach to heat, with GCF and UN pipelines active.
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Action area Horizon

Passive Solutions Act now
for Cooler Buildings

Efficient & Affordable Longer-term
Cooling Technologies

Financing Longer-term

Heat Resilience
Through Public Budgets
& Fiscal Transfers

Investment opportunity

Implement cool roofs, thermal insulation, ventilation design and
updated building codes to reduce indoor overheating in homes and
workplaces.

High-thermal-mass rammed-earth tradition, a low-cost standards
update, and RGOB housing programs as a delivery channel (with
possible IFC EDGE) set up long-lasting passive-cooling gains in the
southern foothills, albeit at small absolute scale.

Deliver super-efficient fans, low-GWP ACs, evaporative cooling, and
minimum energy performance standards delivered to households
at scale.

Cheap hydropower and the Standards Bureau's capacity to set MEPS
favor efficient cooling, but demand concentrated in a small southern
zone and a market too small for manufacturers would leave
distribution reliant on donor support.

Embed heat resilience in public budgets and intergovernmental
fiscal transfers through dedicated budget lines, climate/heat
tagging, and grants that route recurrent funding to local heat action.

Sound central public financial management could support heat
and climate budget tagging and dedicated lines, but a narrow
own-revenue base — heavily reliant on hydropower revenue and
grants — means new heat allocations would compete with existing
priorities and lean partly on external support.

Pillar 3 — Private Capital Mobilization

Action area Horizon
Cooling for Homes Longer-term
& Families

Sustainable Cooling Longer-term

for Industries & Jobs

Capital for Green & Longer-term
Resilient Buildings

A Livable Future

Investment opportunity

Expand affordable, efficient household cooling for low-income
and heat-exposed families through appliance access, passive
measures, consumer finance and bulk procurement.

Cheap hydropower lowers running costs where cooling is needed,
but a mostly temperate climate confines demand to the southern
belt and there is no established consumer-finance route for
appliances — a narrow, longer-term prospect.

Develop industrial thermal management, cold-chain investments
and green-cooling workforce development across exposed sectors.

The Pasakha industrial estate is the natural focal point for
thermal-management and cold-chain pilots, but a limited
industrial base and small agricultural volumes keep the benefits
modest and deter private investment.

Mobilize private capital for green and heat-resilient buildings via
codes, certification (e.g., EDGE), green mortgages and green
construction finance.

A small construction market, thin certification ecosystem, and
cooler climate limit the heat-resilience payoff, and with no
green-building finance products yet, progress would depend on
public and donor funding.
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Action area Horizon

Shift Heat Risk to Longer-term
the Market: Insurance
& Risk Transfer

Investment opportunity

Transfer residual heat risk to markets through parametric
heat-income insurance and other risk-transfer instruments that
protect incomes and assets.

A small domestic insurer base gives a starting point, but with no heat
risk-transfer product, thin actuarial capacity, and a small covered
population, premium and reinsurance structuring for heat cover
would need building from the ground up.

Maldives Heat-Resilience: Portfolio of Opportunities

Pillar 1 — Productive Infrastructure Investments

Action area Horizon
Protecting Prepare & scale
Heat-Exposed Workers

& Livelihoods

Health System Act now
Readiness

Heat Early Warning & Act now

Response Systems

Urban Greening, Longer-term
Shade & Design

A Livable Future

Investment opportunity

Develop and progressively enforce occupational heat-safety
requirements for construction, tourism, fisheries, utilities, transport
and waste services, including work-rest-water-shade protocols,
adjusted working hours, heat first aid and protection for migrant,
subcontracted and informal workers.

Employers can finance workplace compliance and public resources
can back standards and training, opening room to establish the
currently-absent costed national program for highly heat-exposed
workers across construction, tourism, fisheries and informal sectors
— the main gap being inspection capacity across dispersed islands.

Establish heat-health surveillance, clinical triage and referral protocols,
pre-season staff training, public communication and minimum stocks
of cooling and rehydration supplies across the health system, while
separately planning resilient cooling, water and backup electricity for
facilities.

The nationwide health network and existing HNAP — already costed
with lead institutions named — give a strong base to stand up
heat-health surveillance and protocols for the elderly, children and
exposed workers, once dedicated funds and donor mapping close
the financing gap the HNAP itself flags.

Integrate heat into Maldives' existing multi-hazard early-warning
architecture by developing locally appropriate, humidity-sensitive
heat-health thresholds, graded alerts and predefined response
protocols for health services, labor authorities, schools, utilities,
island councils and communities.

The approved, operational GCF TRACT program is a ready-made
vehicle to fold humidity-sensitive heat thresholds into the existing
multi-hazard early-warning architecture and reach most of the
population, provided heat is explicitly built into its scope.

Prioritize shade-first interventions at schools, health facilities, ferry
terminals, markets, public spaces and walking routes; protect
mature vegetation; and use native, salt-tolerant planting where
viable while preserving natural ventilation.

Shade-first upgrades at schools, clinics and ferry terminals are
feasible and would sharply improve comfort at high-use sites,
though limited land, salt and maintenance needs cap ambition and
no costed program or lifecycle-maintenance funding yet taps the
available public and donor sources.
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Action area Horizon

Tourism Sector Act now
Heat Resilience and

Heritage Precinct

Retrofits

Energy Continuity Act now
During Heatwaves

Heat-Resilient Prepare & scale
Urban Transport

Investment opportunity

Mandate and incentivize thermal-comfort upgrades across 200+
resort islands and Malé visitor hubs including reflective resort-roof
retrofits, shaded outdoor amenity zones, ventilated arrival/jetty
infrastructure, seawater-cooled common areas where viable, and
humidity-managed indoor visitor spaces to protect ~$5B in annual
tourism revenue and the 1.8M visitors plus expatriate hospitality
workforce that underpin the economy.

Well-organized through MATI and the Ministry of Tourism, with
strong commercial resort financing, an active GCF SIDS adaptation
window and IFC hospitality engagement, resort-by-resort retrofits
across 200+ islands are a commercially self-interested, tractable way
to protect tourism worth ~28% of GDP and its 70K+ migrant
hospitality workforce.

Integrate heat-season reliability into ongoing solar, battery-storage
and grid-modernization programs, prioritizing health facilities, water
systems, communications and other essential services through
distributed generation, storage, maintenance, demand management
and contingency planning.

Active renewable-energy, storage and grid-modernization investment
could be extended into a dedicated heat-continuity package for
health, water and communications facilities — which no current
program separately funds — though delivery across fragmented
island grids stays technically demanding.

Reduce exposure at ferry terminals, jetties, interchange points and
frequently used pedestrian routes through structural shade,
ventilation, drinking-water access, cooler materials and thermal-
comfort standards for new or rehabilitated transport infrastructure.

Established shade, ventilation and water-access measures fold
readily into ferry-terminal and pedestrian upgrades funded from
existing infrastructure budgets, giving site-specific relief to
commuters and transport workers, though no dedicated
heat-resilient mobility program yet exists.

Pillar 2 — Policies, Regulations & Governance

Action area Horizon

Mainstream Prepare & scale

Heat Resilience in
Policies & Institutions

Passive Solutions Prepare & scale
for Cooler Buildings

A Livable Future

Investment opportunity

Assign clear national leadership for heat resilience and integrate
heat risk into health and adaptation planning, island and regional
plans, building regulations, labor standards, infrastructure appraisal,
public procurement, sector budgets and monitoring systems.

Existing climate and health institutions are a foundation to assign
national heat leadership and embed heat risk across planning,
building and labor rules — a low-cost enabler that mainly needs
budget tagging, expenditure tracking and clearer island-level
mandates to take hold.

Introduce passive-cooling and thermal-performance requirements
through building regulations, development approvals, public
procurement, housing programs and targeted retrofits, including
external shading, ventilation, reflective and insulated roofs and
reduced solar heat gain.

Public construction, housing investment and private development
can finance durable passive-cooling requirements that prevent
long-term cooling-demand lock-in across housing, tourism and
public buildings, if building regulation and compliance capacity are
strengthened and a consolidated program is created.
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Action area

Efficient & Affordable
Cooling Technologies

Financing Heat
Resilience Through
Public Budgets

& Fiscal Transfers

Horizon

Longer-term

Longer-term

Investment opportunity

+ Expand access to efficient fans and air conditioners, minimum-
performance standards, efficient public procurement and affordability
finance, while assessing advanced systems such as solar cooling,
district cooling and seawater air conditioning only at technically
suitable sites.

« Efficient fans, air conditioners and minimum-performance standards
are readily deployable with possible public, MDB and commercial
backing, while advanced solar, district and seawater cooling suits
only select sites so realizing the potential first needs feasibility
studies, costing and a defined investment pipeline.

+ Embed heat resilience in public budgets and intergovernmental
fiscal transfers through dedicated budget lines, climate/heat tagging,
and grants that route recurrent funding to local heat action.

+ Budget tagging and dedicated heat lines merit introduction, but high
public debt and a narrow tax base leave little fiscal headroom;
meaningful allocations would depend on concessional climate finance.

Pillar 3 — Private Capital Mobilization

Action area

Cooling for Homes
& Families

Sustainable Cooling
for Industries & Jobs

Capital for Green &
Resilient Buildings

A Livable Future

Horizon

Prepare & scale

Prepare & scale

Prepare & scale

Investment opportunity

+ Expand affordable, efficient household cooling for low-income
and heat-exposed families through appliance access, passive
measures, consumer finance and bulk procurement.

+ Year-round cooling need across virtually the whole population
and high diesel-based power costs make efficient home cooling
especially valuable, creating clear demand for consumer-finance
and bulk-procurement models, though these would require
concessional support and efficiency standards to be viable in a
small market.

+ Improve cooling and refrigeration in tourism, fisheries, food
storage and other heat-sensitive activities through efficient
equipment, insulation, ventilation, thermal storage, refrigerant
management, renewable-energy integration and
performance-based or green finance.

+ Tourism operators' commercial incentives and possible
concessional support for fisheries cold chains could drive efficient
cooling and refrigeration that protect value chains and cut
operating costs, once audits, supply chains and a national
investment pipeline are in place.

+ Mobilize private capital for green and heat-resilient buildings via
codes, certification (e.g., EDGE), green mortgages and green
construction finance.

+ Resort and Malé construction, backed by tourism-sector private
capital and IFC engagement, is a credible channel to mobilize
green-building codes and certification, with high cooling loads
making efficiency commercially attractive — strongest in new
builds and resorts.
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Action area Horizon Investment opportunity

Shift Heat Risk to Longer-term + Transfer residual heat risk to markets through parametric
the Market: Insurance heat-income insurance and other risk-transfer instruments that
& Risk Transfer protect incomes and assets.

+ With a small insurance market, no heat-specific product and limited
index-design capacity, parametric heat-income cover for tourism
and fisheries workers is a longer-term prospect that would depend
on external and concessional support to become viable.

Note: ADB: Asian Development Bank; ASHA: Accredited Social Health Activist; ASI: Archaeological Survey of India;
BCCT: Bangladesh Climate Change Trust; BIFFL: Bangladesh Infrastructure Finance Fund Limited; BPDB: Bangladesh
Power Development Board; BRT; Bus Rapid Transit; CDMP: Comprehensive Disaster Management Programme
(Bangladesh); CTFF: Cooling Technology Finance Facility; DHM: Department of Hydrology and Meteorology (Nepal);
DMC: Disaster Management Centre (Sri Lanka); EESL: Energy Efficiency Services Limited; FCHV: Female Community
Health Volunteer (Nepal); GCF: Green Climate Fund; GLOF: Glacial Lake Outburst Flood; GNH: Gross National
Happiness (Bhutan); HMIS: Health Management Information System; HNAP: Health National Adaptation Plan
(Maldives); IMF: International Monetary Fund; JICA: Japan International Cooperation Agency; MDB: Multilateral
Development Bank; NAP: National Adaptation Plan; NCHM: National Center for Hydrology and Meteorology
(Bhutan); NDC: Nationally Determined Contribution; NDRRMA: National Disaster Risk Reduction and Management
Authority (Nepal); NDMA: National Disaster Management Authority (India); NEA: Nepal Electricity Authority; NEC:
National Environment Commission (Bhutan); NHM: National Health Mission (India); NPDM: National Plan for Disaster
Management (Bangladesh); PRASHAD: Pilgrimage Rejuvenation and Spiritual, Heritage Augmentation Drive; RGOB:
Royal Government of Bhutan; RMG: Ready-Made Garment; SDF: Sustainable Development Fee (Bhutan); SLTB: Sri
Lanka Transport Board; SLTDA: Sri Lanka Tourism Development Authority; SOD: Standing Orders on Disaster
(Bangladesh); UNDP: United Nations Development Programme; UNICEF: United Nations Children's Fund; USAID:
United States Agency for International Development
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