





PART 3.

WHAT DOES CLIMATE BREAKDOWN MEAN
FOR WORKERS?

Beyond export earnings and employment impacts, what does climate breakdown mean for workers?

Flooding, illness and absenteeism. Flood events in workers’ neighborhoods—typically lower-lying areas with relatively
poor infrastructure—are not accounted for. These floods can be chronic irritants for workers and their families in the
rainy seasons that typically last for several months in south and southeastern Asia. They cause delays in getting to work.
Some Dhaka and Chattogram-area factories reported sending boats to collect workers, and lost hours for workers’

mean lost income. And they threaten illness from rashes to diarrhea to dengue which mean higher medical costs, lower
productivity and lost income. A 2018 BSR report on public health and women apparel workers in Bangladesh touches

on the issue of flooding and absenteeism: “an increase in 100 millimeters of average monthly rainfall precipitation—
expected between the start of the monsoon season and its peak—is associated with an increase in sick leave rate by 10
percentage points per month” (Sebastio, 2018).

To assess flooding impacts for workers in their neighborhoods, we look first at projected 2030 coastal and riverine
flooding levels (RP10) for densely populated industrial areas of several centers. The circle in the maps below demark
a four-kilometer radius with population density is denoted in green. The Narayanganj district of Dhaka area appears
vulnerable to both significant riverine and coastal flooding in 2030.

Figure 12. Inundation levels in Dhaka industrial neighborhood, 2030.

Coastal Flooding River Flooding Population Density (Persons per 100m x 100m cell)

Sources: Schroders, WRI. Flooding is based on RP10 Event and RCP 4.5. Analysis undertaken July 2023,

Similar projections for densely populated industrial neighborhoods in Ho Chi Minh (Di An in Binh Duong), Karachi
(Korangi) and Phnom Penh (Khan Mean Chey) show lower flood risk. See, for example, the relatively low levels of
riverine flooding projected for Karachi in 2030 in areas near the port.
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Figure 13. Inundation levels in Karachi industrial neighborhoods, 2030.
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Sources: Schroders, WRI. Flooding is based on RP10 Event and RCP 4.5. Analysis undertaken July 2023.

However, the flood models again seem to understate potential impacts. Karachi experienced extensive rainfall flooding in
2023 and workers and industry observers in Pakistan reported that the massive and sustained flooding in southern Sindh
and Balochistan provinces in mid-2022 that killed more than 1,000 people had a profound effect on Karachi’s apparel
workers. Many had to leave work in order to care for their families who had lost loved ones, homes and crops in the
deluge.® For apparel production, the risks posed by intense flooding need to be measured well beyond the boundaries of
factories and industrial zones.

o
% s ol s

Dhaka, Bangladesh. Photo credit: Cornell GLI

28  See, for example, Fihlani and Wright, 2022. https://www.bbc.com/news/world-asia-62699886.
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NOT IN THE SAME BOAT:
WORKERS AND MANAGERS ON HEAT
AND FLOODING DHAKA

To gauge the impacts of extreme heat in workers
lives—in the factory and in their homes—we look first
at Dhaka where, to understand the effects of heat
and flooding for workers and employers, the BRAC
University Center for Entrepreneurship Development
(CED) conducted face-to-face surveys for this report
with managers in ten Dhaka area apparel factories
and in four group discussions with approximately 35
workers. Acknowledging that these surveys were not
probabilistically representative, the general pattern of
responses was clear and consistent.

Workers' over-riding anxiety in all of the group meetings
was lost income. lliness or heat stress means loss of
wages and bonuses for attendance and productivity.
Fear of the consequences for their families means
working through illnesses caused or exacerbated by
extreme heat and flooding. Both managers and workers
in Dhaka apparel factories surveyed for this report spoke
of ‘just pushing through’ the months of May, June and
July when high temperatures, high humidity and flooding
coincide.

Both managers and workers reported that heat levels in
factories in those summer months affected workers in
numerous ways: headache, exhaustion from dehydration
and lack of sleep at home due to high heat. Workers in
the majority of group meetings cited factories which
either did not have exhaust fans or ran them infrequently.
They noted that increased effort and perspiration in the
hottest months required more breaks for water and rest
which were often not provided. Workers also described
struggling to meet daily production targets which were
not adjusted to allow for the high heat.

Workers reported that they were docked pay (marked
late) even if they were a few minutes late due to
transport hassles or were denied paid leave if they fell
sick. They estimated that they were late 10 times per
month in May, June, and July, and that even transport
costs in flooded streets were higher.
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And workers reported missing three full days of work

per month due to heat- and flood-related illness in the
hottest and rainiest quarter of the year. Those absences
can mean losses of BDT 1,200 — 1,500 (USD 11 — 14) per
month, or more than 10 percent of their income in the
highest-cost months of the year. Both heat and flood
impacts for apparel workers require deeper analysis using
accurate factory- and industry-level data on sick leave
and workdays missed due to illness.

Finally, those interviewed for this report estimated
spending BDT 3,500 (USD 31) for medicine and BDT
2,000 (USD 18) for electricity at home in the hottest
months when fans have to run constantly to allow them
to sleep. Monthly bills of this size equal 61 percent of
average monthly rent payments of BDT 9,000 (USD 83)
and workers reported borrowing against their personal
belongings and paying high interest rates to afford
electricity and medicines in May, June and July.

Employers generally downplayed the extent to which
temperature affected workers. All of the managers

of Dhaka-area factories interviewed reported taking
measures to cool factories, and eight of ten managers
interviewed said that there were no complaints about
heat from workers or unions. Some managers argued
both that productivity was unaffected by high heat and
humidity inside the factory, and that overtime hours to
make up for lost output was a benefit; that is, worker
income was higher in the hottest months.

One senior manager noted that workdays were typically
two hours longer in the hottest quarter of the year in
order to meet production targets. This corresponds to a
20 — 25 percent decline in productivity in May, June and
July which indicates an annualized loss of 5 — 6 percent,
not far from the estimates of heat-related productivity
declines by the ILO for manufacturing in Bangladesh
(4.96 percent in 2030) and the 8 percent decline for
outdoor work in Dhaka by 2030 calculated for the Arsht-
Rockefeller ‘Hot Cities’ study. (2022).
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The results from the BRAC University surveys align with findings in other reports. The 2022 Hot Trends survey
of Cambodian workers shows that at least 25 percent of 200 workers across eight factories interviewed report
experiencing increased heat stress (Lawreniuk et al.). Fifty-three percent reported that they become unwell, and
22 percent suggested that heat stress affected their ability to work. Six percent noted reduced attendance and,
consequently, income.

In Karachi, workers’ calculations are necessarily more urgent. Heat waves—when daily maximum temperatures are 5 °C
or more above the historical daily average for at least five consecutive days—are an annual phenomenon and becoming
more intense and more dangerous. The April 2022 India-Pakistan heatwave produced the hottest month in Pakistan since
1880 with temperatures soaring higher than 48 ©C (NOAA, 2022). A 2015 heatwave, combined with power outages, sent
65,000 people to Karachi hospitals to be treated for heatstroke and an estimated 1,200 people died (Al Jazeera, 2015).
According to the Edhi foundation—a morgue and ambulance company—the majority of those who died during a 2018
heatwave were factory workers living in the impoverished Landhi and Korangi districts of Karachi (Sayeed, 2018).

In an interview for this report, a long-time buyer and supplier representative pointed out that Karachi factories lack
convenient access to water for drinking and production, and that its cost is rising. The representative estimated that 80
percent of Pakistan's larger apparel factories have water evaporation cooling systems, but only the best factories make
sure that drinking water is readily available and no factories are known to make changes to working hours to avoid the
highest heat of the day.

Worker organizations on climate issues. Union federation leaders in Dhaka, Karachi and Phnom Penh interviewed
for this report noted recent rises in temperatures and complaints from workers about factory heat levels. High heat
levels were of special concern for unions in Karachi who pointed to heat-related deaths of apparel workers in recent heat
waves there as evidence of the gravity and growth of the problem, and to the fueling of heat and humidity levels by
machinery for dying, washing and ironing.

In Cambodia, a national apparel worker union leader said that complaints from workers about excessive heat levels are
increasing, but that freedom of association is compromised and bargaining strength for apparel worker unions is not high
enough to make demands for installation of effective cooling systems.

Ironically, both the union leader and a longtime industry leader noted that apparel workers placed near water-evaporation
cooling systems sometimes have to bundle up to avoid chills from the cool, moist air blown into massive production
areas. The former regarded it as a problem for workers toggling back and forth between extreme heat and cold, and the
latter as evidence that factories are generally comfortable, even cool. Water-evaporative cooling systems are popular
among manufacturers because they are much cheaper to install than refrigerant air-conditioning systems and use much
less energy. But while they work very well in hot and arid environments, these systems can struggle in hot and humid
regions.?®

A leading Bangladeshi union leader and worker rights campaigner pointed to climate breakdown—more frequent and
severe cycles of flooding and drought in particular—as a driver of rural-urban migration. Internal migration to the Dhaka
region helps to keep labor markets slack and makes for downward pressure on wages for apparel workers.

Finally, in Ho Chi Minh City, the dynamic is reversed. Apparel and footwear manufacturers facing a tight labor market
and competition for workers who would prefer to work in ‘white goods’ such as smartphones are feeling upward
wage pressure. To hold onto workers and entice new applicants, manufacturers are installing effective cooling systems
(Interview with sourcing director).

29  “In this [evaporative cooling] system, the temperature of the air cannot be reduced below the wet bulb temperature of the air.” For a discussion of evaporate cooling
systems, including alternatives and energy consumption patterns, see https://www.sciencedirect.com/science/article/pii/S259012302300186X.
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PART 4.

GOVERNANCE OF WORK IN THE ERA OF
CLIMATE BREAKDOWN

Extreme heat, flooding and the growing havoc of climate change present material risks for fashion. Our
analyses in these two reports put figures to these risks. How will fashion brands located in the Global North
react to and ‘govern‘ on these issues in the Global South? What rules apply at this intersection of apparel
production, climate breakdown and working conditions?

We examine here the existing mandatory and voluntary standards for climate adaptation issues. Second, we analyze new
data that tells us how these standards are showing up, or not showing up, in the lives of workers. And in our second
report, we take up the meta-question: How is the behavior of fashion brands and retailers governed in the Global North
and on the global level?

4.1 International legal frameworks

In the world of work, the U.N.'s International Labor Organization (ILO) sets global legal standards and the tone for

many of the national governments, employers and workers involved in apparel production. The ILO conventions known
collectively as the Fundamental Principles and Rights at Work—in addition to freedom of association and collective
bargaining, discrimination, child labor and forced labor—now include workplace health and safety. The ILO’s Occupational
Safety and Health Convention, 1981 (No. 155) and its Promotional Framework for Occupational Safety, 2006 (No. 187)
were promoted to the group of ILO core labor standards in 2022 (ILO, 2022a).

These conventions set standards for national governments as their parliaments write rules to prevent accidents and
injury arising from work. But the uptake has been relatively slow, and only Vietnam among the four countries surveyed
here has ratified both safety and health conventions.®

Heat stress for workers is addressed directly in two non-binding recommendations. The Hygiene Recommendation,
1964 (No. 120) and Protection of Workers’ Health Recommendation, 1952 (No. 97) prompt governments on extreme
temperature exposure, ventilation and drinking water access. For example, “a competent authority should establish
maximum and minimum standards of temperature”, and “all appropriate measures should be taken by the employer” to
provide “suitable atmospheric conditions” as to avoid “excessive” humidity and heat (ILO, 1953).

Broad as they are, the additions of safety and health conventions to the set of core labor standards mean a boost for
campaigns to introduce or tighten workplace safety rules in the countries covered in this report. Even if ILO member
States have not ratified a core Convention they are expected to follow and write the standards into national law (ILO,
2022a).%

4.2 National legal frameworks

How detailed and stringent are legal standards for safety and health in the four countries surveyed here? Table 10
summarizes requirements for employers on indoor heat and ventilation, breaks, drinking water, work stoppages and paid

30  C.155 (in1994) and C. 187 (in 2014). See ILO (2023) ratifications at https://www.ilo.org/dyn/normlex/en/f?p=NORMLEXPUB:11300:0::NO:11300:P11300_
INSTRUMENT_ID:312332:NO.
31 International Labour Organization, 2022. ILO Declaration on Fundamental Principles and Rights at Work and its Follow-up. Geneva.
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leave—all important protections for workers in climate-vulnerable industries. (Social protection programs in these four
countries are discussed in the ‘Entitlement’ section below).

There are two stand-outs in this small survey. Cambodian labor law is silent or designedly vague on six of these eight
climate-adaptative labor issues. There are no requirements for paid breaks, pay during work stoppages, or right to stop
work in dangerous conditions. Cambodia’s legal framework, after 30 years of intensive technical cooperation from the ILO

and engagement by fashion brands, is clearly the weakest in this group.

Vietnamese labor law stands out here for its relative stringency on climate adaptation issues, including clear heat
thresholds, paid breaks, paid sick leave, pay during force majeure work stoppages, and the right to halt dangerous
work. But we note that the dry-bulb temperature thresholds may be too high in high humidity environments to maintain
productivity. The stronger standards in this small sample are highlighted in the table below.

Table 10: National legal standards for apparel factory/workplace climate and related standards, by country

Factors

Bangladesh

Cambodia

Pakistan (Sindh)

Vietnam

in every workroom’ for
ventilation, and ‘exhaust
fans where ventilation is
not possible.

ensure appropriate air
circulation.’

Indoor heat Temperature ‘limited ‘Work [must be] Maintain indoor Indoor workplace
to a tolerable limit’, undertaken in a thermal temperatures for temperatures should
with requirement for environment that does ‘reasonable conditions of not exceed 34°C, 32°C
one thermometer per not affect worker’s comfort and [prevention and 30°C for light,
workroom. health... Employer must of] injury to health’ with medium and heavy work,
take appropriate heat wall and roofs ‘of such respectively. Relative
reduction measures.’ material and so designed humidity should not
Requirement for that such temperature exceed 80%. Employer
‘thermometers in the shall not be exceeded. contracts for assessment
workplace. ‘Correct wet and dry bulb of temperature, humidity,
temperatures’ recorded etc.
three times/day.
Indoor A sufficient ‘number of ‘Employer has to ‘Ventilating opening’ in "Clean air must be
ventilation opposite facing windows take measures to proportion to ‘five square regulated [based on]

feet for each person’ is
required ‘such as to admit
a continuous supply of
fresh air.

quantity of people in a
room, the demand for
manual labor, workshop
size, the emission of
pollutants, thermal
conditions, [and] the light
must be sufficient.’

Clean drinking

‘Pure’ and cool water

‘Workers must be

‘Sufficient supply of
whole-some drinking

Employer must provide
1.5 liters of clean, tested

water for drinking by workers, supplied with water for
‘changed at least once all their needs, in every water’ at less than 32 drinking water ‘per
in a day’ unless using season.’ Celsius, ‘free of charge’, person, per shift.’
‘modern purifying ‘at the rate of 1 gallon per
systems. worker.’

Breaks No more than 6 hours No more than 8 hours No more than 6 hours Six hours or more work
without rest of at least per day for ‘full-working without rest of at least 1 shall include at least half
1 hour. No more than 5 period’. Working hour. Or no more than 5 an hour break and 45
hours without rest of at periods are set by each hours without rest of at minutes break for night
least half an hour. enterprise. least half an hour. work.

Paid breaks No specific standard. No specific standard. No specific standard. The legally required

rest period is paid and
counted as ‘part of the
working hours’.
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Factors

Bangladesh

Cambodia

Pakistan (Sindh)

Vietnam

by ‘fire, catastrophe,
stoppage of power
supply, and epidemics’,
but may be laid off for
stoppages of more than
3 days.

or catastrophe causing
material destruction and
make it impossible to
resume work for a long
time.

Stop work in No specific standard. No specific standard. No specific standard. ‘Workers [can] refuse to

dangerous perform work or to leave

conditions a workplace that clearly
presents an imminent
and serious threat to life
or health’ and cannot
be required to return/
resume work until danger
is eliminated.

Paid work Workers must be paid No prior lay-off notice No specific standard. Minimum wage, at least,

stoppage for 1 — 3-day stoppages required for ‘acts of God’ must be paid for ‘force

majeure’ or ‘forced work
stoppage’.

Paid sick leave

‘Every worker shall be
entitled to sick leave
with full wages for 14
days’ given a ‘medical
practitioner certifies that
the worker isiill.

‘Paid sick leave of 100%
pay for the first month,
60% for the second
month, 40% for the third
month, and no pay for
months 4-6.

‘Every worker shall be
entitled to 16 days in a
year sick leave on full
pay.’

Paid sick leave up to

180 days per year with
medical certification
(based on level and
period of social insurance
contribution).

Sources: Bangladesh Labour Act (2006); Bangladesh Labour Rules (2015); Labor Law of Cambodia (1992); Prakas No. 147/02;

125/01; AC Award 86/11; Royal Kram Promulgating the Labor Law (1997); Sindh Occupational Safety and Health Rules (2019); Sindh
Factories Act (2015); Vietnam Decision Promulgating 21 Labor Hygiene Measures (2002); Vietnam Decree 45 (2013); Vietnam Labor
Code (1994); Vietnam Occupational Safety and Health Law (2015). Prakas No. 184/18

Al four national legal frameworks clear the low bar of requirements for drinking water. Beyond this, important gaps in the
standards persist. Indoor heat standards and extreme heat protocols are vague or missing altogether for apparel workers
in Bangladesh, Cambodia and Pakistan. In lax regulatory regimes, vague standards on indoor heat are worse than none;
they can produce a careless or subjective ‘yes’ in a cursory labor inspection by governments or fashion brands that use
minimum national standards as their own. And specific requirements—for thermometers, for example—are easily met
but effectively meaningless. Where there is no collection of data, evaluation and enforcement of a standard, regulators
and brands often take a box-checking approach to worker health.

In Cambodia, assessment of apparel factories is largely left to the ILO’s Better Factories Cambodia program, and there is
no enforcement role for the program. In Bangladesh, unregulated third parties certify compliance with indoor ‘comfort’
standards. The Accord on Fire and Building Safety—agreed by unions and apparel buyers in 2013 after the deaths of
more than 1,100 workers in the Rana Plaza building—policed safety and health, but indoor heat was excluded from its
remit and that of its successor organization. In Pakistan, a longtime industry insider reported that the government does
not insist on compliance with its detailed rules for heat management: “Inspectors visit but they do not enforce the law”.

What about Vietnam? Measurement and enforcement of its specific indoor temperature standard is left largely in the
hands of employers. The government licenses environmental audit firms to record indoor temperatures and certify
factory compliance with the law. Gaming of this compliance system is easy. Several interviewees for this analysis
reported that certifiers typically record early-morning temperatures. Long-time observers noted that they had never seen
a third-party-reported temperature above the 32 °C threshold applied for ‘medium’ work in apparel production.

In the region, Malaysia provides a relatively strong and clear set of legal requirements and non-binding guidance regarding
indoor heat. The obligations of employers will sound familiarly broad: “maintain such temperature as will ensure...
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conditions of comfort and prevention from bodily injury”. “If the temperature is... unduly high, adequate means shall be
provided to cool the air or to create adequate air movement [for workers]”. Factory design must include “insulating
material or [be] coated with white paint, white-wash or other heat reflecting material” and so on. Its non-binding
recommendations include wet-bulb globe temperature limits for different effort levels: 32 °©C (WBGT) for light work,
30 ©C for moderate, 29 °C for heavy, and 28 ©C for very heavy.

DOES ‘GREEN POLICY’ INCLUDE

ADAPTATION FOR APPAREL?

We also surveyed national ‘green’ and transition Cambodia’s Updated Nationally Determined
policies in our focus countries for indications Contribution (2020) emphasizes the need for

of attention to adaptation needs generally and “heat stress adaption for industrial production”
working conditions in apparel or manufacturing with a separate section on worker health impacts
more specifically. Aims are broad and strategies and apparel workers in particular, “to reduc[e]

are largely sketches but Karachi's planning include their exposure to health risks and increase[e]
emergency measures for extreme heat and their productivity.” The Cambodia Climate Change
guidance for workers and employers, and Vietnam's Alliance, a joint initiative of the Cambodian

‘Green Growth Strategy’ warns of flooding risk for government and development partners, has
manufacturing. produced research on the impact of heat stress on

worker’s productivity for policy planning.
Bangladesh’s National Adaptation Plan of Action

2023 - 2090 lists heat stress as one of the main Pakistan’s National Climate Change Policy (2021)
climate change vulnerabilities for the country but and Updated Nationally Determined Contributions
the apparel industry is regarded as only “low to (2021) lack worker heat stress reductions targets
moderately vulnerable” and there are no measures but the Karachi Heatwave Management Plan

aimed at apparel workers. provides specific protocols for Karachi: appointment

of a heat emergency coordinating committee,
recommendations to issue emergency alerts to the
population when there is a 42+ °C forecast, training
for workers on the impacts of heat, and advice to
employers to shift (outdoor) workers’ schedules
away from peak heat hours (noon to 5 p.m.).

Vietnam’s 2021 - 2030 Green Growth Strategy
addresses manufacturing in relation to energy usage
and waste reduction but its Updated Nationally
Determined Contribution to the UNFCC notes the
risk to manufacturing posed by flooding. There is

no mention of flooding and/or heat impacts for

Ho Chi Minh City, Vietnam. Photo credit: ILO Better Work workers.
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4.3 Voluntary regulation in the era of climate breakdown

The absence of meaningful standards or effective workplace protections for apparel workers is the rationale for private
regulation of working conditions by fashion brands and retailers. While voluntary codes of conduct have been refined and
improved since their emergence in the apparel industry in the 1990s, most avoid clear standards for climate-related risks
and do not significantly improve on existing legal requirements.

Most multi-stakeholder assessment regimes used by fashion brands and retailers pair broad statements about worker
safety and compliance with local standards such as those discussed above. The U.S. based Fair Labor Association—
home to Patagonia, Nike, Adidas, Fast Retailing, U.S. universities and other global brands—is typical. It requires that
suppliers to its member brands “provide a safe and healthy workplace setting to prevent accidents and injury to health
arising out of, linked with, or occurring in the course of work or as a result of the operation of employers’ facilities.
Employers shall adopt responsible measures to mitigate negative impacts that the workplace has on the environment”

(Fair Labor, 2023).

Table 11: Voluntary regulation standards for climate-related workplace issues

Factors ILO Better Work Fair Wear Fair Labor Social Social Labor
Association Accountability Convergence
Intl.
Indoor heat Is the temperature Temperature is not No specific Ensure Legal minimum.
acceptable? appropriate. standard. temperatures
(Specific remain acceptable.
acceptable
temperatures
vary by country
program)
Indoor Is the ventilation Ventilation is Legal minimum Facilities should Legal minimum.
ventilation acceptable? insufficient or and ‘prevent be adequately
inadequate. /minimize ventilated.
hazardous
conditions to
workers.
Clean drinking Does the employer Clean drinking Safe and clean All workers should Are workers
water provide workers water is not drinking water have access to provided free,
enough free, safe available or not shall be freely sufficient potable potable drinking
drinking water? tested. available at all water. water in line with
times. legal requirements
and allowed
access to drinking
water at any time?
Legal minimum. Legal minimum. Legal minimum. Legal minimum Legal minimum.
(Does the and industry
Breaks employer fail to standard.
provide workers
time off for any
required breaks?)
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Factors ILO Better Work Fair Wear Fair Labor Social Social Labor
Association Accountability Convergence
Intl.

Paid breaks Legal minimum. No specific No specific No specific No specific
(Does the standard. standard. standard. standard.*?
employer pay
any workers
incorrectly for any
types of paid time
off [including]
breaks?)

Stop work in Are workers Workers are No specific No specific Are workers

dangerous punished if punished when standard. standard. subject to

conditions they remove they remove negative
themselves from themselves from consequences
work situations hazardous work if they remove
that they believe environment of themselves from
present an an imminent and work situations
imminent and serious danger. that they believe
serious danger to present an
life or health? imminent and
serious danger to
life or health?

Paid work Legal minimum. Workers are not No specific No specific No specific

stoppage (Does the paid during work standard or standard or standard or
employer pay stoppages. prompt. prompt. prompt.
workers correctly
during work
stoppages?)

Paid sick Legal minimum. Legal minimum. Legal minimum. No specific Legal minimum.

leave (Does the standard.
employer provide
required sick
leave?)

Sources: ILO & IFC, 2020; Fair Wear, 2020, 2022a, & 2022b; Fair Labor, 2020; Social Accountability International, 2014;
Social & Labor Convergence, 2023.

Proponents of voluntary, private regulation in apparel production point to its powers to advance workplace standards, fill
enforcement gaps, strengthen national legal frameworks and inspire effective enforcement. This does not work where
the industry defaults to a patchwork of legal minimum requirements. In the context of extreme heat and intense flooding
already prevalent in production hubs in Bangladesh, Pakistan, India, China and elsewhere, the benchmarks in Table 11 are
obviously inadequate.

One apparel brand code of conduct among ten surveyed for this report spells out ‘extreme temperatures’ requirements:
recording of temperature readings, access to water, assessment of air conditioning and ventilation systems, work/rest
schedules according to the intensity of work, ‘reasonable shifts’ and acclimatization periods for new workers, training
workers to identify heat stress.® A second brand includes in its supplier guidelines a 35 ©C indoor temperature limit as its
one heat-related requirement.

32  The SLCP Convergence Assessment Framework tool sets paid break-related standards for breastfeeding, but not for general rest breaks.
33 https://tinyurl.com/57h9mtvc
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ILO Better Work. The ILO’s Better Work program is a stand-out in the otherwise flat landscape of voluntary private
regulation. The Cambodia factory data presented in Part 2 of this report is evidence of its relative diligence. ILO staff
assess participating factories in three of the four countries surveyed in this report: Bangladesh, Cambodia and Vietnam.
However, only in Cambodia do Better Work staff take their own readings against its 32 ©C (dry-bulb) indoor heat
standard. Better Work staff in other programs assess whether the temperature and ventilation are ‘acceptable’ in their
view, a subjective response that is usually not buttressed by any measurements. Table 12 presents new ILO data on
percentages of assessed factories with violations of indoor temperature standards.

Table 12: Percentage of factory indoor heat and ventilation violations (‘not acceptable’), 2015 - 2022.

Bangladesh Cambodia Vietnam

(%, and n) (%, and n) (%, and n)
2015 23 (48) 69 (283) 10 (221)
2016 20 (71) 72 (413) 10 (257)
2017 17 (108) 68 (423) 4 (289)
2018 15 (133) 66 (435) 2 (305)
2019 17 (173) 76 (405) 5 (297)
2020 2 (51) 49 (221) 2 (31)
2021 0 (24) 49 (343) 0 (226)
2022 3(384) 56 (374) 0.2 (383)
Average 12 % 63 % 4.20 %

Source: ILO Better Work.

The results here are telling. While Vietnamese facilities may be, in the aggregate, cooler than competitors in Bangladesh
and Cambodia, the results here—almost zero heat violations—are almost certainly attributable to the behavior described
above involving third-party certification of factory temperatures.

Bangladesh temperature violations are similarly hard to credit. Observed outdoor temperatures, the construction of
traditional factories there, and the testimony of workers and managers belie the two percent violation rate reported in
2022. The Better Work thermal comfort standard applied in Bangladesh is reportedly 27 ©C, and according to long-time
factory assessors, heat compliance is largely determined on certification by third parties—Ilargely unregulated, and often
conducted in January to March when average temperatures are lowest.

Only the temperature readings from Cambodian factories can be regarded as reliable. They are recorded by ILO Better
Factories Cambodia assessors in different departments—ironing, sewing, washing, and so on—using calibrated sensors
at the lunch hour or in the early afternoon. Fully, 63 percent of assessments in the 2015 — 2022 period, including ‘winter’-
time assessments, exceeded the ILO Better Factories Cambodia-defined threshold of 32 ©C.

As noted in Part 2 above, the data show improvement but 2022 violations still represent an unacceptably high rate for
workers but also for the buyers, manufacturers and government who have benefited from a 20-year inspection regime
led by the ILO.

Related issues. We also combed through ILO Better Work data in the same period to see if requirements for the
availability of drinking water—crucial to worker health and productivity during the hot season—were violated.

In Vietnam, violations were recorded between 5 and 19 percent of assessments with no definite trend towards
improvement. A similar pattern was observed in Cambodia, where the violations ranged between 9 and 16 percent, and
between 5 and 48 percent during the same period for Bangladesh, where the percentage of violations appear to be
reducing over time.
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The Better Work reporting on these assessments is variable, with no clear patterns on most of these questions. On
average, the violations of rest breaks and pay for sick leave ranged from 4 — 13 percent and O — 8 percent respectively
in Bangladesh, whereas the violations of the sick leave provision ranged from 10 — 27 percent in Cambodia. Better
Work Vietnam data only reported violations of the break provision, where the violations were high (49 percent) in 2016
to about 10 percent since 2021. The Better Work assessments included questions germane to climate adaptation—
adequate water and washing facilities, right to remove themselves from dangerous work—Dbut there was not enough
data with regard to these questions.

The above data also needs to be read in conjunction with data on violations of safety and health policies and process.
Better Work assessments include questions on factories’ communication of safety and health policies and procedures,
the systems they have introduced for cooperation between management and workers on safety and health issues, and
whether they investigate and monitor those issues. The percentage of violations on communication ranged between

55 and 63 percent over the 2015 - 2022 period in Cambodia, and between 59 and 99 percent in Bangladesh during the
same period, with most years in the 90 percent range. The latter finding is expected given the focus on safety and health
issues under the Accord. (There is no data from Vietnam with regard to these questions). Similar results can be seen for
the requirement that management institute a system to engender cooperation on safety and health issues.

Design and planning. Finally, we should note that Better Work reports generally low compliance with legally required
construction permits and structural safety requirements with Bangladesh and Cambodia’s violation rates actually
increasing in 2022. Here the lack of compliance is sometimes a lag in approvals by government. In other cases, it is a
lack of accountability attributed to corruption by employers and regulators. A longtime auditor noted that Cambodian
factories—both older and some new—are still operating under warehouses permits rather than being registered as
factories to exploit the lower requirements, including ventilation, for warehouses. Higher heat is therefore built into both
the physical and political structures that the industry uses.

To summarize, there continues to be violations of temperature and water provisions, and fewer reliable measurements
and reporting in Bangladesh and Vietnam relative to Cambodia. There remains a significantly large percentage of
violations over a range of safety and health provisions, even in Bangladesh, where significant improvements are expected
after the Accord and its successor. The inconsistent reporting observed on many questions in the Better Work data is
also indicative of the vague standards or silence in national law and in private regulation programs.
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4.4 Other voluntary governance programs

Fair Food. Comparison with other private regulation regimes—one for agricultural workers and another for climate
mitigation measures—is helpful in plotting a way ahead for fashion. First, the Fair Food Program in agricultural supply
chains treats dangerous weather including high heat as a health issue. Workers play a role in negotiating and enforcing
the ‘Heat Stress lliness Awareness, Prevention, and Response Plan’. The original agreement’s requirement that buyers
support their growers’ compliance costs and higher wages via the ‘one penny per pound’ payment to workers means
that, unlike other private regulation schemes, these programs are legally enforceable (CIW, 2021).

Higg. The second example is the fashion industry’s voluntary self-assessment scheme for environmental compliance,
the Higg Index, organized by the Sustainable Apparel Coalition in 2012. Its tools provides manufacturers and brands with
guidance on how to collect primary data and organize them to set science-based targets for water usage and carbon
emissions.

For some brands and suppliers interviewed for this report, the Higg system is notoriously detailed and complex. It is
also open to abuse. Norwegian authorities in 2022 flagged ‘sustainable’ claims based on greenwashing and brands and
retailers are under pressure to back up claims of sustainability based on Higg ‘compliance’. But Higg matters because
brands and retailers rely on Higg certification to make sourcing decisions.

But nothing in the Higg program requires measures of indoor heat, for example, or flood vulnerability.

SLCP. The Higg program’s social-labor off-shoot is the SLCP, included in the table above. Unless required under national
law, SLCP does not expect manufacturers to collect and disclose to assessors daily maximum and humidity temperature
readings from production areas.

= 2

Faisalabad, Pakistan. Photo credit: Cornell GLI
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‘ENTITLEMENT’ AND APPAREL PRODUCTION
IN COVID-19 AND THE CLIMATE CRISIS

Concluding our discussion of governance approaches
for climate adaptation, we revisit lessons learned in the
COVIDA9 crisis. The ultimate lesson of the pandemic
for economies of the Global South with weak social
protection systems and fashion brands is that the most
adaptive, point-of-impact response to a complex crisis is
‘entitlement’ for the poor, including apparel workers (Sen,
1981). Entitlement in this context means stable, living
wages and basic social protections that allow workers to
‘command’ access to cooler homes, adequate drinking
water, medical care and transport to safer areas.

Pay and health protections for apparel workers during

a sudden work stoppage—from cancelled orders or
pandemics to extreme heat and dangerous flooding—
are their most urgent needs. The COVID-19 pandemic
provided a stress test for rules on pay for workers
during furlough, sick leave and for workplace injuries or
illness, ‘social protection’ for workers more generally, and
the availability of credit for employers. The emergency
protections for workers and employers that followed
revealed both how spare the provisions for workers
were in the pre-pandemic era, and how they might
expand. Two working papers from the Cornell Global
Labor Institute, “Repeat, Regain, or Renegotiate? The
Post-COVID Future of the Apparel Industry” (2021)

and “Learning from Crisis: Apparel Industry Experts on
Mitigating the COVID-19 Pandemic and Future Crises”
(2022) catalogue the recent changes in social protection.

Bangladesh. The government introduced income
support for furloughed workers in the amount of 60 per
cent of wages (USD 57) for a duration of three months.
Government and private lending were given to employers
at below-market, subsidized interest rates with a 2-year
repayment plan.

HIGHER GROUND? REPORT 1 | Cornell ILR Global Labor Institute and Schroders

Cambodia. The government provided worker income
support amounted to USD 70 per furloughed worker

in the garment, footwear, and textile sectors through
December 2021. Employers were responsible for USD

30 and government provided USD 40. The government
also provided paid sick leave that equaled 100 per cent of
wages for one month, 60 per cent for months 2 - 3, and
unpaid for months 4 - 6. Employer assistance included
deferred social contribution and tax breaks.

Pakistan. The national government issued a “no layoff”
order and full salary payments by employers during
closure/lockdown. Workers remained entitled to the
standard sick leave of 16 days at 50 per cent of pay and
10 days of casual leave with full pay. The government
offered loan deferrals and interest rate reductions for
employers maintaining workforce and payroll.

Vietnam. Dismissed workers received USD 43 for three
months; furloughed workers received USD 77 for three
months plus employers’ match; and total wages must
exceed 85 per cent of regular minimum wage. In lieu

of layoffs, leave without pay was offered. Employers
received tax breaks, including delayed tax and land-use
fees payments for five months; interest rates reduced
by 0.5 — 1 percent; and suspended social benefit
contributions.

These policies were largely improvised in the emergency
and the ILO reports that government, employer and
worker interest in social protection systems has boomed
since the pandemic. Drawing a line between pandemic
support for workers and employers and the need for
protections in a slower-moving climate crisis could
provide more impetus for the building-out of social
protection systems.
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PART 5.
WHAT DO WE DO?

Given the scale of risk and potential costs detailed in this report for national governments, manufacturers and workers as
well as brands and retailers, their investors and policymakers, what do we need to do?

We frame our recommendations with three of fashion’s long-standing cost or accountability issues that work against
effective climate adaptation.

First, the lack of measures to combat factory-level climate impacts is a symptom and not a cause of weak protections
for workers and inattention by employers. The cause is fashion’s insistence that most costs and risks for suppliers and
workers are not shared by the brands and retailers. That is, they are externalities. A long-time sourcing chief based in Asia
reported that fashion has taken on global mitigation goals such as carbon emissions reductions and energy efficiency,

but not adaptation. Heat can be “dealt with by suppliers as a worker wellness and compliance issue” but that “when the
flooding comes, it will be a surprise”.

Second, fashion sourcing for the mid- and value markets does not much care about place. In interviews with sourcing
directors and industry investors for this report we heard variations on this theme. ‘The industry is volatile'. ‘It is made to
move. It moved to these places [such as Bangladesh, Cambodia and Vietnam] and it will move again.” There is a risk that
brands and retailers will ‘cut and run” where they think that climate havoc and adaptation costs overwhelm their sourcing
calculus.

Third, the economic incentives for brands and retailers—established or new entrants—to disregard sustainability and
adaptation-related topics is driven by overconsumption, intense pricing competition and an industry-wide addiction to
growth.

We see four counter forces.

First, climate impacts are getting worse. Our projections above—made more real by heat events in recent months that
produced factory shutdowns and energy-rationing in China, Bangladesh, Vietnam and Pakistan—mean that quality,
delivery and price are threatened. This means that return on investment for climate adaptation is real. Brands, their
manufacturers and worker organizations will be more demanding.

A 2021 study of adaptation decisions makes the argument:

The loss in output caused by high temperatures encourages adaptive responses by firms. In the short term,
decisions to invest in climate control depend on the costs of cooling, relative to the expected output losses
resulting from heat stress. Over longer time periods, firms may increase automation, relocate plants, or change
the composition of output. Firms may also selectively invest in climate control. If labor productivity plays an
important role in output losses associated with hot days, we would expect that processes that are labor
intensive and add high value would be preferentially protected.” (Somanathan et al, 2021).

Second, they are getting worse not just in Asia but in many of fashion’s favorite production centers. So, if brands and
retailers are tempted to ‘cut and run’, where will they go to avoid a share of the risks and costs of climate breakdown?

It is clear from the overview in Part One of this paper that some of these alternative centers will not escape the effects
of climate breakdown. And these alternatives may be unable to deliver on a large scale—even in the longer term—the
seemingly infinite production capacity of Asia’s apparel industry. Asia’s share of U.S. apparel and footwear imports to the
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U.S., for example is up in 2022 to 73.5 percent but largely unchanged since the start of the pandemic with its attendant
disruptions to apparel production.** Assuming that high-touch, small-batch apparel and footwear production moves
closer to U.S. and E.U. markets, much of fashion production is certain to remain in Asia.

Third, the costs and risks detailed above that ultimately count as financially material will be treated as urgent and solvable
business problems, not the stuff of voluntary sustainability programs and human rights initiatives. Finance officers,
general counsels and investors will be more demanding.

The final counter vailing pressure is regulation by policymakers in major markets. For European Union policymakers, in
particular, climate breakdown and worker rights may no longer be matters for opaque private regulation. Regulators will
be more demanding.

Finally, one issue, or force, can work both ways.

Does the fashion industry’s focus on climate mitigation come at the expense of adaptation efforts? Brands may choose
a zero-sum approach. But their familiarity with and commitment to mitigation means investments in resilience are natural
and urgent extensions of the approach. Those investments may also make economic sense. Spending to cool people and
factories and reduce flood vulnerability may have a strong return on investment. This analysis is taken up in detail in our
second report.

Working from the catalog of risks and costs described in this report, we recommend actions for national governments,
brand and retailers, manufacturers and worker organizations. (Our second report takes up costing, financing and global
oversight of climate adaptation).

For national governments in tropical and subtropical centers for apparel and footwear production, the existing legal
standards and their enforcement are no match for the threats that high heat stress and flooding pose for workers’
health, output, earnings and employment.

The same goes for private regulation and—to a much lesser degree because of their effective suppression in many of
fashion'’s favorite centers—collective bargaining and worker organizing rights.

In the era of rapid climate change, these public and private regulatory systems lag badly. Here are four urgent changes
for regulators, employers, fashion brands and workers to negotiate:

1. Standards and protocols. Set protocols for work hours, effort levels, rest and hydration based on indoor wet- and
dry-bulb standards appropriate to the region. It also likely requires earlier start times, longer breaks, less overtime, more
access to drinking water. The examples of the Malaysian government and a handful of brands are more guidance than
requirements but, if made mandatory, set basic standards and protocols.*®

These protections obviously require rules for daily collection, reporting and action on temperature and humidity readings
in the production areas of factories. Occasional third-party certification of factory temperatures is nonsense and,
arguably, bad faith by regulators and employers.

2. Worker health and leave. Regulators (public and private) should treat heat and flood events as health hazards. This
means that workers must have paid leave for these events and related illnesses, and the right to stop work, individually
and collectively, when their health is endangered without penalty—that is, loss of income. Early warnings about heat

34 See U.S.import data at https://www.trade.gov/otexa-import-data and analysis at https://shenglufashion.com/.

35  For examples of city- and sector-specific policies, see proposed outdoor heat protocols for sports in the U.S. in Brown, 2023. https://www.marylandmatters.
0rg/2023/06/21/heat-related-illness-bil-honoring-late-md-university-football-player-introduced-in-congress/ For examples of appointments of Chief Heat
Officers in cities around the world, see Arsht-Rock, 2023. https://onebillionresilient.org/project/chief-heat-officers/#:~:text=Bargianni%20succeeds%20Eleni%20
Muyrivili%2C%20who,Heat%200fficer%20for%20UN%2DHabitat
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stress or flooding for apparel workers should come from government and employer warning systems (via smartphones,
for example) and public awareness campaigns.

‘Force majeure’ definitions in labor law, in contracts between fashion buyers and manufacturers, and in collective
agreements between employers and workers’ organizations should recognize the risk from climate events and make
allowances in production schedules, delivery, workers’ emergency leave and income (Dadush, 2022).%

3. Sanctions/incentives. Enforce meaningful sanctions for violations of indoor heat standards. For labor, health and
commerce/trade authorities this includes fines, suspension of production and even the revocation of export licenses.

Tighten factory-permitting and climate-hazard planning requirements and practices. New construction and renovation of
factories must include designs (and outcomes testing) for active and passive cooling of spaces and people, and defenses
against inundation.

Costing of and financing for large-scale climate adaptation are taken up in our second report, as well as in the literature
cited above regarding return of investment in adaptation systems (Adhvaryu et al, 2020). The obvious model for binding
collaboration among brands, manufacturers, unions and governments is the Accord on Fire and Building Safety in
Bangladesh signed in 2013. It includes obligations for brands and retailers to stay with manufacturers while they make
needed safety improvements, and to help with the financing of them.

Large-scale public infrastructure to reduce heat and flooding are generally government-led: shading of streets, reflective
or ‘cool’ roofs on homes, public drinking-water systems, artificial barriers against flooding, separate sewage systems, and
waste-collection. These are reliably missing in workers’ neighborhoods visited for this report.# Estimates of their costs
and financing are taken up in the accompanying report.

4. Wages and social protection. The final element of worker protection in the era of climate change is worker income.
From the testimony of apparel workers and long research based on Amartya Sen’s studies of ‘entitlement’ in famine, we
know that the policy templates of public and private regulation are relatively inflexible. The needs of workers that these
systems often do not touch—cooler homes and sleep at night, efficient fans and reliable electricity, safe transportation
through flooded streets, sufficient drinking water and proper meals—are met by income.

For apparel workers, this means living wages and social protection systems. Without them, workers who risk their health,
pushing through extreme heat and flooding to keep their jobs and hold onto their incomes, are in effect subsidizing the
earnings of their employers, fashion brands and even distant customers. Responses to inadequate social protection
systems in apparel industry production centers are outlined in Cornell GLI's “Learning from Crisis” (Judd et al., 2022).%

36  See, for example, Dadush (2022) for examples of brand-manufacturer contract terms that address worker rights.
37 For a longer list, see Arsht-Rock, 2022b. https://onebillionresilient.org/hot-cities-chilled-economies/
38 Regarding India workers climate-linked micro-insurance programs, see Arsht-Rock, 2023.
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CONCLUSION

The climate vulnerabilities of workers, manufacturers and of fashion’s massive output in tropical and subtropical centers
are measurable, and our (and others”) projections show them growing. They are cutting deeply into export earnings,
employment and worker health. Without rapid adaptation, these falloffs in earnings and jobs will compound.

In fact, our projections likely understate the urgency of the problem. In 2023, manufacturers and industry leaders
interviewed for this paper reported that demand for apparel in several of our focus countries is down, ‘soft’. Lower
productivity from extreme heat is driving up labor costs in an environment in which some buyers are pushing for lower
prices from their manufacturers and even discounts on completed orders. That combination can lead to uncompetitive
factories—or wage theft or other violations, or all three—and a fall in apparel employment and investment not only in
2030, but now.

The more urgent recommendations made above are obvious, or should be. With years of experience and a constant flow
of relevant climate reporting, do global fashion brands, manufacturers and governments really need to be confronted with
these data? Probably not.

And yet there is real risk that brands and retailers will reach only for the lowest fruit on the tree: heat measures as part of
worker ‘wellness’ programs and commissioning of flood hazard certifications, for example. Why? The recommendations
above represent financial costs and political risks that fashion brands, manufacturers and governments may not want

to bear, or even share. Brands may continue to regard them as externalities. And the fashion industry’s long-standing
collective-action problem means that the costs are instead borne by manufacturers and, more directly, by workers: longer
hours, exhaustion and iliness from extreme heat and flooding, and higher costs for medicine, electricity and drinking
water.

So, where is the higher ground?

It is where these financial, social and environmental risks overlap: adaptation and mitigation, productivity and earnings,
worker income and worker health, and jobs. For workers, the need is clear enough. For manufacturers, the re-couping of
heat- and flood-related shortfalls in earnings makes adaptation feasible, if not attractive. For governments, new jobs and
export earnings are crucial. For fashion brands and their regulators, higher ground is where new rules generate action and
accountability for a just resilience.

Our second report takes up the Higher Ground? questions with an analysis of physical climate risk for fashion brands,
and both costs and accountability for climate adaptation.
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Appendix

Methodology and Limitations

The analytical outputs for these two Higher Ground? reports are different: export earnings and employment projections
for the first report, and cost as shares of cost of goods (COGs) and net operating profit after tax (NOPAT) in the
second. But analyses for both reports make use of the same data and approaches for heat and flood impacts, and
projections based on the same climate models.

1. Climate scenarios.

Our temperature and flood analyses are based on models developed and data organized by others: chiefly the European
Union's Copernicus Climate Change Service for temperature and the World Resources Institute Aqueduct flood model.
Both produce datasets using our preferred ‘middle-of-the-road’ climate scenario, SSP 2-4.5 (and RCP 4.5). As noted

in the introductions to both reports, we aim to avoid “both understating risk using the most optimistic SSP 1-2.6 or
catastrophizing with the relatively pessimistic SSP 5-8.5. And stopping our analysis at 2050 means we largely avoid the
greater uncertainty that accompanies longer-term projections (IPCC, 2007; Riahi et al., 2017).

2. Heat impacts on output, export earnings and employment.

We provide in the Introduction to Part 1 and 1.1 of this report our rationale for use of wet-bulb globe temperature (WBGT)
and daily maximum surface air temperature data as proxies for heat stress. Our WBGT and daily maximum (dry bulb) heat
projections are composite results from 10+ CMIP6 models, effectively a comparison of results across models developed
by 10+ independent institutions. We compared the historical baseline period of 1980 — 2010 for each CMIP6 model we
analysed against the observed ERAD historical values for daily maximum 2m air temperature. Systematic distortions from
the observed ERAbD values were then applied via Quantile Delta Mapping to the forward period CMIP6 projections. This
process preserves trends in the forward data whilst minimising systematic bias (over- or under- prediction).

Wet-bulb globe temperature. For background and datasets, see Sandstad, M., Schwingshackl, C,, lles, C., (2022).
“Climate extreme indices and heat stress indicators derived from CMIP6 global climate projections.” Copernicus Climate
Change Service (C3S) Climate Data Store (CDS). DOI: 10.24381/cds.776e08bd (Accessed on 07-Jun-2023)

Daily Maximum Surface Air Temperature data come from Copernicus Climate Change Service, Climate Data Store,
(2021): CMIP6 climate projections. Copernicus Climate Change Service (C3S) Climate Data Store (CDS). DOI:
10.24381/cds.c866074c (Accessed on 07-Jun-2023). Daily Maximum Surface Air Temperature was bias adjusted using
BiasAdjustCXX against ERAD historical data by Schroders. Hersbach, Bell et al (2017): Complete ERAS from 1940: Fifth
generation of ECMWEF atmospheric reanalyses of the global climate. Copernicus Climate Change Service (C3S) Data
Store (CDS). DOI: 10.24381/cds.143582cf (accessed on 07-Jun-2023).

In Part 2, we present two scenarios for apparel industry growth to contrast the impacts on output in climate-adaptive
and non-adaptive scenarios. To illustrate the difference in outcomes under the two scenarios, our analyses make no
allowance for adaptation investments by employers or governments. (In this way, our analyses are similar in design to the
projections made by the IPCC climate scenarios.)

Using 2021 apparel and footwear export earnings by country as a baseline measure of national apparel and footwear
output, we project annual increases (2025 — 2050) in earnings using each country’s 2016 — 2021 compound annual
growth rate. These ‘climate-adaptive’ estimates represent a growth trajectory for apparel industries that move quickly—
that is, by 2030—to off-set the current and future accelerating effects of heat stress on workers and their output.
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(Recall that among cities in our focus countries—Karachi, Dhaka, Ho Chi Minh City and Phnom Penh—the average
number of 30.5 WBGT exceedance days climbs 50.9 percent from 39 days in 2014 to 59 by 2030. Exceedance days more
than double by 2030 in Ho Chi Minh City (and Hanoi) and Phnom Penh. Starting from relatively higher levels, Dhaka's
exceedance days will already be 63 percent higher and Karachi’s 20 percent by 2030.)

The second scenario—a business-as-usual or ‘high heat-stress’ scenario—adjusts growth in export earnings using
observed changes in manufacturing worker productivity due to heat stress. Our approach for productivity-heat
interactions follows Hsiang et al (2012), and Somanathan et al (2021). Hsiang’s finding that manufacturing worker output
declines by 1 — 2 percent for each 1 C increase in the wet-bulb globe temperature above 25 C WBGT provides us with a
relatively conservative formulation for projecting changes in output using our temperature exposure projections (WBGT)
presented in Part 1.

We calculate and stack daily output declines in manufacturing for each temperature ‘bin’ on days above five thresholds
for heat stress: 25, 28, 30.5, 32 and 35 C WBGT. These daily reductions in output are expressed in terms of lower daily
industry export earnings in the ‘heat high-stress’ projections. For example, an industry facing 17 ‘exceedance’ days
with WBGT between 32 and 34 C in 2030 will, in our calculation, experience a 10.5 percent decline (7 C WBGT x 1.5
%) in output on those 17 days. The total export earnings loss is 10.5 percent of the industry’s projected daily earnings
(projected annual export earnings/297 production days per year).

(Variations in temperature and relative humidity between major apparel production centers in the same country produce
different export earnings projections. We ran Karachi and Lahore/Faisalabad, and Ho Chi Minh City and Hanoi estimates
separately then combined by country based on each center’s relative share of the national apparel and footwear factory
counts using OSH data cleaned by Schroders.)

These national exceedance days ‘losses’ (more accurately, opportunity costs) are combined across all WBGT bins for
estimates of ‘high heat stress’ export earnings in 2030 and 2050. The gaps between projected export earnings under
the two scenarios allow us to calculate the annual percent decline in apparel export earnings by country. We reduce the
CAGR used in the ‘climate-adaptive’ earnings projections by this annual ‘loss’ rate to arrive 2030 and 2050 projections
(compounded) for export earnings in the heat-stress scenario. (See Table A2 below).

We project employment growth in a similar way: annual growth rates in employment between 2015 and 2019 are used
for 2030 and 2050 projections based on changes in annual earnings under the climate-adaptive scenario. We then
adjust those jobs figures (downward) in our high heat-stress scenario using the ratio of export earnings in the climate-
adaptative and heat-stress scenarios.

Table A1. Apparel and footwear jobs CAGR, 2015 — 2019 by country.

Country Employment CAGR

Bangladesh 1.35 %
Cambodia 3.00 %
Pakistan 2.26 %
Vietnam 4.67 %

Sources: Cornell GLI, ILOStat.

(Note that employment data reporting for apparel and footwear is less robust than export earnings data. Where data is
intermittent in ILOStat, industry association reports and annual statistical yearbooks, we interpolate employment levels
for 2015 and 2019.)

We conducted a robustness check using an alternative approach in which we adjusted apparel industry CAGR for past
(recent) effects of heat on export earnings. Using country- and sector-specific heat-productivity loss estimates from

HIGHER GROUND? REPORT 1 | Cornell ILR Global Labor Institute and Schroders 58



the ILO’s Working on a Warmer Planet analysis (2019), we estimated 2025 — 2030 export earnings for two scenarios.
The first scenario simulates ‘climate-adaptive’ growth: we calculated future earnings based on the 2010 — 2019 CAGR
plus the absolute value of ILO estimates of historic heat-related productivity changes for the same period. The second
scenario ‘backs out’ the ILO’s (higher) 2030 productivity loss rate for a ‘high-heat’ scenario. (The ILO method uses RCP
2.6 data which corresponds to a more optimistic SSP than the scenario we use in our analysis).

This alternative approach allowed us to use longer-term changes in productivity to estimate the net effect of higher heat
from 2025 forwards on a country’s 2030 and 2050 earnings. Using Bangladesh data, we found that the 2025 — 2030
difference in earnings between the two scenarios was -21.85 percent, vs -19.36 percent in our WBGT exceedance days
approach in Part 2. Between 2030 and 2050, we found very similar results: -67.98 vs -68.40 percent. A more thorough-
going analysis would ‘back out’ heat effects for 30 years or more, but our limited analysis here seems to confirm the
robustness of the effects we describe in the report.

Table A2. Annual estimated apparel output change based on exceedance days (WBGT >25 C, 2030 and 2050)
and ILO 2030 ‘manufacturing’ estimates, by country

Country/Center 2030 2050 Change ILO 2030 estimates
Bangladesh -4.48 -56.29 0.81 -4.96
Cambodia -3.76 -5.51 1.75 -7.26
Karachi -7.59 -8.62 1.03 -5.83 Pakistan
Faisalabad/Lahore -5.93 -6.07 0.13

Ho Chi Minh City -5.17 -6.15 0.99 -4.96 Vietnam
Hanoi -2.49 -3.08 0.59

Sources: Cornell GLI, Schroders, EU Copernicus, ILO Work on a warmer planet (2019). Analysis undertaken July 2023.

3. Flood impacts on output, export earnings and employment.

To calculate flood-related impacts in terms of export earnings and jobs in a non-adaptive scenario, we performed a
geospatial analysis of flooding on production centers in 2030 and 2050 in our four focus countries. We employed World
Resources Institute ‘Aqueduct’ coastal and riverine/rainfall flooding models built around RCP 4.5/SSP 2 (gridded at 10 x
10 km at the equator).

(WRI Aqueduct “[simulates] flood risk using a cascade of models within the Global Flood Risk with IMAGE Scenarios
(GLOFRIS) modeling framework (Winsemius et al. 2013), and used GLOFRIS to assess the influence on river flood risk

of natural climate variability (Ward et al. 2014) and future climate and socioeconomic change (Winsemius et al. 2016)".
Cornell GLI and Schroders identified production areas and lat./long. coordinates of factories using supplier disclosure data
from brands and retailers, and data from Mapped in Bangladesh and Open Supply Hub.

Schroders and Cornell GLI mapped three inundation levels (O - 0.5 meter, 0.5 — 1 meter and 1+ meter) for both types
of flooding for more than 8,100 apparel and footwear factories. We estimate production ‘interruption days’ in 2030 and
2050 using a formula based on disaster recovery research and Intensel’s analysis of flood recovery timelines, as well as
observations from apparel industry flooding events in S.E. Asia: three days of recovery for rainfall flooding between O -
0.5 m, 6 days for 0.5 — 1 m and 12 days for 1+ m of flooding.

(Cornell GLI and Schroders maps demonstrate the worst-case scenario (within RCP 4.5) among the five WRI models we
use. But the factory inundation analyses take the average of the five models and, as a result, Ho Chi Minh City maps may
appear to show greater impacts than the inundation data. The other centers show only small discrepancies.)

As with heat-related impacts above, we stacked projected days lost to flooding and recovery in affected factories into
daily changes in industry annual export earnings for 2030 and 2050. In recognition of the evident differences in physical
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infrastructure and climate impact ‘preparedness’ between our four focus countries, we adjust each country’s projected
2030 and 2050 export earnings under the non-adaptive scenario using the University of Notre Dame (U.S.) GAIN
readiness measures. These are widely used measures of a country’s “ability to leverage [infrastructure] investments and
convert them to adaptation actions” based on economic readiness, governance readiness and social readiness.

Table A3. GAIN climate impact readiness scores and index values, by country.

Country ND-GAIN readiness scores Indexed

Bangladesh 0.278 1.00
Cambodia 0.282 1.01
Pakistan 0.31 112
Vietnam 0.425 1.53

Source: ND-GAIN.

Similar to our temperature exposure analysis, we calculated flood impacts on national apparel employment levels by
applying the ratio of 2030 and 2050 earnings-to-employment in the climate-adaptive scenario to lower earnings
projections in the non-adaptive scenario.

The conversion of heat-productivity impacts and flood disruption days into daily and annual export earnings allows
us to stack them and estimate the combined effects of extreme heat and flooding on apparel export earnings and
employment.

Table A4. Combined heat- and flood-related impacts for apparel export earnings under climate-adaptative and high
heat and flooding scenarios, 2030 and 2050.

Country Climate-adaptive export | High heat + flood Change (USD) Change
earnings (USD) earnings (USD) (percent)

2021 46.55 b.

Bangladesh 2030 122.01b. 95.22 b. -26.78 b. -21.95%
2050 1,038.22 b. 326.90 b. -711.32 b. -68.51%
2021 15.24 b.

Cambodia 2030 35.64 b. 28.89 b. -6.75 b. -18.94%
2050 23541 b. 79.09 b. -156.32 b. -66.40%
2021 9.07 b.

Pakistan 2030 24.54 b. 16,95 b. -7.59 b. -30.94%
2050 224.35 b. 43,70 b. -180.65 b. -80.52%
2021 56.99 b.

Vietnam 2030 116.80 b. 92,04 b. -24.77 b. -21.20%
2050 575.46 b. 19712 b. -378.34 b. -65.74%

Source: Cornell GLI. Analysis undertaken July 2023.
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