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EXTREME HEAT POSES GROWING RISKS TO BUSINESSES AND WORKERS—

BUT INVESTORS CAN HELP

While climate change is driving headline-grabbing catastrophic storms and floods, it’s also
the force behind another, equally dangerous, but silent threat: prolonged, extreme, and
increasingly lethal heat across the globe.' These heat events are among the most dangerous
weather-related threats to human health and carry serious impacts for the global economy
due to workforce disruption, rising costs, and risks for businesses.?

Workers are facing increased dangers from heat every year.
The International Labour Organization (ILO) estimates that
in 2020 more than 70 percent of the world’s workforce—
more than 2.4 billion workers—was exposed to excessive
heat on the job. That figure has increased more than 34
percent since 2000.° Incredibly, estimates put the rate of
heat-related deaths across the globe at nearly half a million
people each year, which is likely a significant underestimate
because of the frequency of co-occurring health conditions.*
But even non-fatal exposures to heat and humidity levels
can exacerbate underlying conditions, such as kidney and
cardiovascular disease, and increase risk of traumatic injury.’

Chronic and acute heat exposure is particularly threatening
to workers in outdoor industries, such as agriculture,
construction, and utility line repair. However, it is also
increasingly concerning for workers in indoor settings, such
as restaurants, warehouses, and manufacturing plants, that
are not prepared to provide adequate ventilation or cooling.

The pervasiveness of heat waves and long-duration hot and
humid weather poses risks to employers as well. When
companies fail to adequately protect their workers from heat
exposure, they may be inviting health emergencies, accidents,
and injuries. As a result, they can face a range of business
risks such as productivity and revenue losses, increased
workers’ compensation claims, and potentially litigation.”

This puts companies—and their investors—at risk. Failing
to protect workers from heat hazards in the workplace is
not merely an operational oversight; it exposes workers to
serious harm and creates significant financial, legal, and
reputational risks for companies.

Investors also should be concerned because the financial
impacts of worker heat stress can extend well beyond

the profits and losses of individual companies. The ILO
conservatively estimates that, due to climate change, global
heat-related losses of working hours could increase by more
than 50 percent by 2030 (relative to 1995).°

However, investors may be unaware that the companies
they invest in are not prioritizing the health and safety of

their workers. Moreover, investors may lack the necessary
resources, experience, and knowledge to assess whether
companies are credibly addressing the threat of heat stress
within their workforce.

To help investors better understand how companies can
prevent heat injuries and assess heat risk exposure and its
impacts on revenue growth and profitability, this brief covers:

B how extreme heat events and chronic heat harm the health
and safety of workers;

® the business case for taking action to protect against heat;

B steps companies can take to reduce business risks
associated with heat-related health threats; and

B questions investors can ask companies to evaluate
whether they are taking action to reduce these risks.
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HEAT STRESS IS BAD FOR HUMAN HEALTH

To better assess how companies are managing heat risk
for their workers, investors will benefit from a clear

understanding of how the human body reacts to extreme heat.

The human body is carefully regulated to maintain its core
temperature within a narrow range via processes such as
sweating, increasing blood flow to the skin, and adjusting
breathing rate.’ Physical, emotional, and cognitive harms can
result when those natural processes are overwhelmed by any
combination of high air temperature, radiant heat from hot
surfaces such as industrial equipment, thermal insulation
from heat-trapping clothing or protective gear, and physical
activity (figure 1).

Heat stress can directly result in health outcomes ranging
from mild rashes and cramps to fatal heatstroke. Because
extreme heat affects every organ in the human body, it
also can exacerbate chronic physical and mental health
conditions, which can increase the likelihood of serious
illness or death from conditions such as kidney and heart
disease. Further, heat stress increases the chance of
traumatic injuries from slips, trips, and falls through its
effects on decision-making skills, mood, and motor skills
(figure 1)."° Most consequentially, a severe elevation of
core body temperature can result in permanent disability
or death within as little as 15 to 30 minutes without
appropriate treatment."

FIGURE 1: FACTORS LEADING TO HEAT STRESS AND EXAMPLES OF RESULTING HEALTH IMPACTS
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HEAT HARMS MILLIONS OF WORKERS EVERY YEAR

The ILO estimates that globally, excessive heat is responsible
for 22.85 million occupational injuries every year.'”” Growing
evidence shows that repeated damage from prolonged heat
stress is driving chronic kidney disease among outdoor
laborers around the world, with elevated numbers found in
many regions."”

According to data from the Bureau of Labor Statistics (BLS),
an average of 34 private and public sector workers die each
year from heat-related causes in the United States (measured
from 1992 to 2022)."* Furthermore, an average of 3,389
private and public sector workers each year experience heat-
related illnesses or injuries that require at least one day away
from work (measured from 2011 to 2020).'> However, these
numbers are likely significant undercounts, in part because
of systematic underreporting by workers and employers,
data gaps (e.g., Colorado only started reporting to BLS in
2022), and exemptions from federal reporting requirements
for certain industries (e.g., small agricultural operations and
national security agencies).'

Heat-related illnesses and injuries are a problem for nearly
every major industrial sector in the United States (table 1).
Workers engaged in strenuous outdoor labor, such as those
delivering packages or building houses, tend to have the

highest rates of heat-related illness and injury. However,

heat-related illnesses also regularly occur in buildings or
enclosed spaces that lack adequate cooling or ventilation
(e.g., warehouses) and at work sites with heat-generating
equipment or processes (e.g., commercial kitchens)."”

In California, which now mandates reporting of indoor work-
related heat stress incidents, indoor exposures accounted
for nearly one-fifth of heat-related workers’ compensation
claims filed between 2010 and 2018."* Across the country, a
significant share of warehouse workers, fast-food workers,
and restaurant workers surveyed in 2024 reported regular
exposure to unhealthy levels of heat in their indoor
workplaces."

In both indoor and outdoor industries, certain workers
experience higher risk due to unavoidable exposure to heat
hazards, economic pressures such as quotas or piecework
compensation (i.e., pay per unit of production), protective
clothing that traps heat, and workplace stressors such as
retaliation and discrimination.?® The stakes are especially
high for workers who, due to historic inequities, may have
fewer resources to avoid heat hazards or to recover from
heat-related injuries, illnesses, or income losses.”
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For instance, Black and Latine workers are frequently
segregated into more dangerous and lower-paying industries
and occupations with higher exposure to heat hazards.??
They are also more likely to be temporary or gig workers,
who generally are afforded fewer protections than “formal”
employees.”® Immigrant workers, especially those who

are undocumented, often face language barriers, fewer
protections under state and federal labor laws, greater

rates of retaliation by employers, and less access to health-
protective amenities and services such as quality housing and
medical care.? In particular, temporary agricultural workers
on H-2A visas are often at the mercy of employers who

don’t live up to their legal obligations to provide appropriate
housing, food, or transportation.?

Finally, it’s important to note that workers endure both
acute heat stress during the kind of multiday heat waves that
make the nightly news and chronic heat stress throughout
the course of what would be considered typical summer
weather. In fact, the ILO has reported that “nine out of ten
worker exposures to excessive heat, and eight out of ten
occupational injuries linked to excessive heat, occur outside
of a heatwave.”” In the United States, a nationwide analysis
of more than 800,000 injuries reported by employers to the
Occupational Safety and Health Administration (OSHA) in
2023 found that the odds of a traumatic workplace injury
increased starting on days with a heat index as low as 85 °F
(29.4 °C).?" As discussed above, heat stress can increase
injuries through its effects on mood, decision-making skills,

and motor abilities.

TABLE 1: ANNUALIZED RATE AND TOTAL NUMBER OF NONFATAL HEAT-RELATED INJURIES OR ILLNESSES IN THE PRIVATE SECTOR THAT REQUIRED
AT LEAST ONE DAY AWAY FROM WORK, BY NORTH AMERICAN INDUSTRY CLASSIFICATION SYSTEM (NAICS) SECTOR, UNITED STATES, 202(-2022*

Annualized Rate
Total Number of Heat-Related
of Heat-Related Cases per 10,000
NAICS Sector Examples of Heat-Sensitive Industries Examples of Heat-Sensitive Job Tasks** Cases™** Full-Time Workers***
. . Express delivery services, Delivering packages, unloadin
Transportation and warehousing P . y . g.p € S g 950 0.8
warehousing, airport operations merchandise, handling airline baggage
Administration and support Solid waste management, facilities Collecting residential trash, installing 720 0.7
and waste management support services, landscaping HVAC systems, trimming trees '
Utilities Electric power generation, natural gas | Restoring electricity services, checking 60 0.6
distribution, water and sewage systems | for gas leaks, digging trenches '
Wired and wireless I A
L . Installing fiber cables, climbing
. telecommunications, satellite . .
Information L S communication towers, preparing 340 0.6
communications, motion picture . .
. equipment on film sets
production
Agriculture, forestry, fishing, Crop production, animal production, Weeding, cleaning horse stalls, 90 05
and hunting commercial fishing maintaining equipment '
Chemical manufacturing, motor Cleaning tanks. painting trucks
Manufacturing vehicle manufacturing, chocolate . € »P € ’ 980 0.4
. sorting cocoa beans
manufacturing
Building construction, road Roofing, flagging traffic, installing
Construction construction, electrical and other solar panels 620 0.4
wiring installation contractors
. Amusement and theme parks, golf . . . .
Arts, entertainment, and P g Lifeguarding, caddying, acting as a
. courses and country clubs, sports 40 0.2
recreation team mascot
teams and clubs
Accommodation and food Full-service restaurants, fast food Washing dishes, delivering pizzas, 250 0.2
services restaurants, hotels and motels collecting used towels '
Lumber wholesalers, industrial Operating forklifts, pulling part orders
Wholesale trade machinery wholesalers, grocery p. . € » pullingp ’ 100 0.l
delivering cases of food
merchant wholesalers
. Automobile dealers, home centers, Repairing vehicles, baling cardboard
Retail trade pairing . .g 310 0.1
supermarkets boxes, collecting shopping carts
. . Nursing care facilities, emergenc Serving food, providing emergenc
Health care and social assistance ) g . g _y . g . . g . g . H 270 0.l
relief services, after-school services medical services, overseeing children

* The NAICS system is used by U.S. government agencies to classify business establishments for the purpose of official economic statistics.

** Unpublished NRDC analysis of OSHA citation records.
*** U.S. Bureau of Labor Statistics, “Biennial Nonfatal Case and Demographic Numbers and Rates: Selected Characteristics.”
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HEAT EXPOSES BUSINESSES TO ETHICAL, FINANCIAL,

AND REPUTATIONAL RISKS

Heat-related injuries and illnesses carry profound costs that
extend far beyond direct financial impacts on businesses.
Companies that fail to provide adequate heat protections for
workers are effectively shifting the physical, emotional, and
economic consequences of heat-driven workplace risks onto
the very people least able to absorb them.? For example,
many workers are excluded from workers’ compensation
coverage or receive only a fraction of their lost wages and
medical costs after a workplace illness or injury.? When
public programs like Medicaid or Medicare step in to cover
medical bills, the true cost is externalized to taxpayers rather
than borne by employers who have the power to prevent
these harms in the first place.*

It is unacceptable that workers are still falling ill—
and dying—when employers fail to act on well-known
and preventable heat exposure risks.

Protecting workers from heat isn’t just the right thing to do;
it’s the smart thing to do. When heat stress compromises
worker safety, businesses may be exposed to a variety of
financial risks ranging from productivity losses to medical
expenses to reputational damage and lost customers. To make
the case for prevention and harm reduction, it’s important

for investors to understand the full complement of risks that

companies can face.

HOT WORKERS ARE UNPRODUCTIVE WORKERS

A growing body of evidence shows that heat stress reduces
worker productivity, especially in industries that involve
outdoor labor and strenuous tasks. For example, according
to the Lancet Countdown’s estimates of heat-related labor
losses, the world may have forfeited 640 billion labor hours
in 2024, an increase in lost hours of 98 percent relative to the
1991 to 2000 annual average.*

Additionally, the ILO projects that heat stress will lead

to significant near-term labor losses worldwide.* Even

when using the highly conservative estimate of a global
temperature rise of 1.5 °C by the end of the century, the ILO
calculates that “in 2030, 2.2 percent of total working hours
worldwide will be lost to high temperatures—a productivity
loss equivalent to 80 million full-time jobs” resulting in global
GDP loss of USD $2.4 trillion.*

HEAT-RELATED INJURIES ARE EXPENSIVE

Heat-related injuries, illnesses, and deaths can impose
significant costs on companies. OSHA conservatively
estimates that the average total cost to U.S. employers
of a single heat-related illness is nearly $80,000.*
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Additionally, as heat hazards intensify, more workers may
walk off the job to avoid injury. Although data on this is
sparse, one survey conducted by a weather monitoring
company found that 65 percent of U.S. construction firm
leaders say heat safety concerns have prompted employees
to leave their jobs.?® Another survey reported that frontline
workers (those dealing directly with customers, clients,

or other service recipients) who experience temperatures
greater than 85 °F are 42 percent more likely to leave their
employment within their first 90 days.?® Turnover like this is
expensive; one analysis found that the average cost to replace
alost worker is equivalent to almost 40 percent of their
annual salary.”

In contrast, recent studies indicate that companies that foster
a strong culture of safety and implement systems to prevent
workplace injuries not only reduce workplace harm but also
tend to achieve positive financial outcomes.®

WORKER INJURIES CARRY REPUTATIONAL RISKS

As instances of extreme heat increase and related injuries,
illnesses, and deaths continue to rise, companies that fail
to protect their workers may face public scrutiny. Recent
polling in the United States suggests strong public support
for commonsense protections for workers against high heat
conditions.*

For example, the United Parcel Service (UPS) has faced
significant public criticism for failing to provide delivery
personnel with the full protection needed to maintain

their health. UPS drivers are exposed to ambient heat
when walking to drop off packages and returning to their
trucks. Additionally, their cabs are not air-conditioned, and
temperatures in the back of UPS trucks can reach 125 °F

(52 °C) in some regions.”® Such heat exposure resulted in
at least 143 hospitalizations between 2015 and 2022. This
has subjected UPS to unfavorable public scrutiny as well
as lawsuits.*

By 2023, access to onboard air-conditioning had become a
core demand for the International Brotherhood of Teamsters,
which represents UPS drivers. In its new contract that year
with the Teamsters, UPS agreed to deliver at least 28,000
new, air-conditioned vehicles by 2028.% One year into the
contract, UPS had not moved toward fulfilling its obligation,
which provoked the Teamsters to return to the bargaining
table.”” In a new agreement, UPS committed to retrofit
5,000 trucks with air-conditioning to be dispatched by June
1, 2027, to the hottest delivery areas, mostly in southern
and southwestern states. The union appears satisfied with
the outcome of the negotiations and the stipulation that

the retrofitted trucks will be counted toward UPS’s larger
obligation.**

Fast-food kitchens have also become a growing source

of concern, with heat increasingly triggering walkouts

and strikes. In 2024, workers at a California Taco Bell

and KFC walked out in part due to 90-degree kitchen
temperatures.* Similarly, in 2023, workers at a Burger King
in Georgia staged a walkout after a broken air conditioner
made kitchen workers ill.“¢ That same year, workers at
McDonald’s locations in Houston and Los Angeles walked
out during heat waves after air-conditioning systems
failed.”” These experiences are widespread; a survey of more
than 300 California fast-food workers found that “nearly
half experienced heat illness symptoms at work such as

headaches, dizziness, muscle cramps and fainting.”*®

EXTREME HEAT CAN DISRUPT GLOBAL SUPPLY CHAINS

Aside from the financial impacts companies may experience
from heat-related illnesses within their own operations, they
may be financially affected when suppliers’ productivity and
efficiency are compromised by exposure to excessive heat.
For example, companies relying on raw materials and goods
from abroad may be exposed to supply chain disruptions
due to prolonged heat waves experienced by their trading
partners. This is especially true for companies that source
from countries characterized by labor-intensive production,
where soaring temperatures can hamper manufacturing

and food harvesting and limit the ability of suppliers to fill
their orders.*®

One study calculated the costs of worker productivity losses
due to extreme heat across the majority of the world’s
importing and exporting countries. The authors found that

temperature shocks may result in an average cost of $360
million from reduced global imports.*® Almost two-thirds of
this cost is felt in countries not directly exposed to the high-
temperature event. Rather, they experience losses from lower
availability of imports. In other words, temperature shocks
may have much wider financial impacts downstream from the
exporting country, resulting in potentially millions in dollars
of losses to importers.

Companies that proactively partner with their suppliers
to promote best practices for worker heat protection may
enhance the resilience of their supply chains, strengthen
supplier relationships, and potentially reduce risk to
investors.
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BUSINESSES BENEFIT WHEN WORKERS HAVE HEAT PROTECTIONS

Encouraging portfolio companies to invest in heat stress
interventions may yield positive monetary and societal
returns and potentially reduce risks to investors.

HEAT STRESS PREVENTION CAN IMPROVE THE
BOTTOM LINE

Companies that invest in heat-related interventions to protect
workers may reap economic benefits.” OSHA completed

a cost-benefit analysis of implementing a proposed heat
standard across numerous industry sectors in the United
States and found that businesses would collectively spend
$7.8 billion (2023 USD) annually to comply with the standard
but reap benefits of nearly $9.2 billion per year—a net
positive of almost $1.4 billion.*

Evidence from one heat stress intervention initiative suggests
that implementing heat safety standards can both protect
workers from injury and increase productivity, even when
including work time lost to increased breaks.”® A study of
the multi-stakeholder Adelante Center for Excellence’s heat
management program for Nicaraguan sugarcane workers
measured the relationship between heat stress interventions
and productivity. The authors concluded that shade and

an increased number of rest breaks led to a 9 to 19 percent
increase in productivity despite a more than 40 percent
reduction in hours spent working in the fields.”* An earlier
study by the same initiative found a return on investment

to the employer of 22 percent on funds spent on heat safety
programs.”

HEAT STRESS PREVENTION CAN HELP COMPANIES
COMPLY WITH INTERNATIONAL STANDARDS AND
EMERGING REGULATION

Companies already have clear responsibilities under
international norms to protect workers from heat hazards, as
global standards frame safe and healthy working conditions
as fundamental human rights. The ILO identifies occupational
safety and health as part of its Fundamental Principles and
Rights at Work and includes exposure to excessive heat

as a recognized occupational hazard.’® The U.N.’s Guiding
Principles on Business and Human Rights further requires
companies to conduct human rights due diligence to identify,
prevent, and address harms to worker health and safety—
responsibilities that extend to conditions, such as extreme
heat, that endanger life or well-being.”” Similarly, the
Organisation for Economic Co-operation and Development’s
Guidelines for Multinational Enterprises reinforces the
principle that companies must provide safe and healthy
working environments and proactively mitigate foreseeable
hazards as part of responsible business conduct.’® Together,

these frameworks support the expectation that companies
have an affirmative duty to assess heat exposure, implement
effective protections, and remedy harms when they occur.
Companies that proactively engage their supply chains to
reduce their human rights risk exposure can help avoid not
only reputational risk but also enforcement risk—in both
cases to the benefit of investors.

To reduce potential regulatory risk, companies may benefit
from proactively responding to emerging international and
domestic heat-related regulation and legislation, positioning
themselves for compliance in a rapidly evolving regulatory
landscape. Specific heat regulations in the United States do
not exist at the federal level and vary significantly from state
to state.”® However, it would behoove companies that have
supply chains that cross state lines or international borders
to stay ahead of the most protective regulations.

As global temperatures rise, an increasing number of
countries—including China, Japan, and Spain—have adopted
worker heat protections through laws and regulations.
However, protections vary in rigor and enforceability across
jurisdictions.®® In the United States, as of this writing, seven
states—Washington, Oregon, California, Nevada, Colorado,
Minnesota, and Maryland—have established their own

heat standards. In addition, a heat standard rulemaking

is underway in New Mexico, and legislators in multiple

states have introduced related bills.*! Even in states where
such protections are banned, progress is still possible, via
either voluntary corporate commitments or worker-driven
measures. In Florida, for example, the Coalition of Immokalee
Workers, through its Fair Food Program, has introduced

a legally binding heat safety standard, demonstrating how
meaningful protections can be achieved despite state-level
restrictions.®

Staying on top of new and changing rules and regulations
may be challenging for investors. For a helpful summary of
workplace heat regulations by state, review the “Heat Rule
Comparison Tool” developed by the BlueGreen Alliance, a
coalition of labor unions and environmental organizations.®

As regulatory standards continue to strengthen worldwide,
companies that implement effective heat stress prevention
measures will likely be better positioned to meet their
human rights responsibilities, comply with emerging legal
requirements, and adapt to a rapidly evolving regulatory
landscape. Early action can also help companies build more
resilient supply chains, protect their workforce, and build
long-term value for shareholders.

In an era of rising temperatures and commensurate
risk, leading on heat safety is not just a matter of basic
human ethics and regulatory compliance. It can be a
strategic advantage as well.
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INVESTORS HAVE A ROLE TO PLAY IN PROTECTING PEOPLE
AND PORTFOLIOS FROM HEAT RISK

Excessive heat is no longer a distant climate projection. It is
a current and escalating threat to workers and the companies
that depend on them. As temperatures continue to rise,
investors have a vital role to play in ensuring that companies
understand and manage the human and financial risks posed
by unsafe heat exposure. By engaging portfolio companies

on their heat stress policies, practices, and performance,
investors can help safeguard worker well-being, strengthen
business resilience, and protect long-term shareholder value.

The questions outlined in this guide offer a practical starting
point for meaningful engagement—helping investors

assess whether companies are conducting credible heat

risk assessments, implementing effective protections, and
preparing for a rapidly evolving regulatory landscape.

Additional resources, such as the World Health Organization
and World Meteorological Organization’s Climate Change
and Workplace Heat Stress: Technical Report and Guidance
and BlueGreen Alliance’s Checklist for a Model Heat Illness
Prevention Rule can further support investor efforts to
evaluate corporate performance and identify gaps.5

Ultimately, protecting workers from dangerous heat is

not only a legal and ethical responsibility but a strategic
imperative that contributes to stable operations, stronger
supply chains, and healthier communities. Investors who act
now can help drive the widespread adoption of heat-safety
practices that save lives, reduce risks, and create long-term
economic value.
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WHAT QUESTIONS SHOULD INVESTORS ASK TO BETTER UNDERSTAND COMPANIES' EXPOSURE TO AND

MANAGEMENT OF WORKER HEAT STRESS?

Many companies don’t disclose whether or how they are addressing heat risk to their workers. Therefore, an important first step is to ask
companies to clarify how they are protecting workers from heat hazards and whether they have developed a heat action plan to prevent heat-
related injuries, illnesses, and deaths. In so doing, they may be able to mitigate their business risk and protect their social license to operate.

MANAGEMENT OF HEAT-RELATED RISK EXPOSURE

I. Is oversight for worker heat protection embedded in the responsibilities of senior management?

2. Are worker-related heat risks and protections discussed at the board level?

3. How does the company’s approach figure into its operational and capital expenditures and budgeting process?

4. Has the company considered heat-related risks in its supply chain? Are heat stress mitigation measures included in supplier expectations?
5. Has the company assessed its heat-related legal and regulatory risk, including risk of employee lawsuits?

6. Does the company support heat safety legislation and regulation? How is the company preparing for potential heat regulations at the local,
state, or federal level?

7. Has the company performed a workplace-level heat risk assessment across all its operations?

8. Does the company disclose its heat-related risk management efforts and results publicly?

HEAT ACTION PLAN BEST PRACTICES

9. Has the company developed a heat action plan that is activated to protect workers during dangerous heat conditions?
10. How often is the plan evaluated and refreshed?

Il.  How is worker input collected and meaningfully incorporated into the development and evaluation of the plan?

I12. Does the heat action plan include emergency procedures for responding to a worker experiencing a heat emergency, and are employees
trained in that response?

I13. Does the company monitor environmental heat stress at work sites using a recognized metric? Does the plan have specific heat thresholds,
so workers and managers know when protections go into effect?

[4. What actions has the company taken to mitigate heat risk in its physical operations? (For example, has the company installed air-
conditioning, ventilation, or heat shields?)

15. Does the planinclude access to cool, potable water and shaded or air-conditioned rest areas?

16. Are workers provided with both voluntary and mandatory rest breaks? How does the company ensure that workers feel empowered to take
voluntary heat-related breaks?

I7. Does the company have a heat acclimatization protocol for new and returning workers?

18. Does the company regularly train employees on how to identify heat-related symptoms and procedures to address them? Is that training
conducted in a language and format that the company’s workforce will understand?
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