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PART 1
INTRODUCTION
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1.1
Background

The risk of heatwaves is increasing in Cambodia.

In early May 2024, Cambodia faced its highest
average temperatures in 170 years.

Heatwaves of this sort are now over
four times more frequent than historical
averages, posing a major risk to health.

However, the health risk resulting from
heatwaves is uneven. Relatively socially
disadvantaged people are disproportionately
affected by temperature extremes.

This is a key policy priority for Cambodia.
However, these differences are difficult
to measure and interpret.

This study is one of the first to combine
socio-economic data with scientific
core temperature measurement.
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Our methodology TREN[FYIURJTUOHN Methods TR

This integrated methodology has been applied IanuoEEinsifmasimsainmaiss This study combine three methodologies: MIANISSTRAN(R ms

to a sample exploring heat stress variation iwdjlrgminmituyuismnmsauisanyl

across occupation, space and time: iglirdyerus §algu Suinmuunns 1. CORE thermal sensors worn by each §9: Core Thermal Sensors (2uAINANAIALYT)
participant for 1 working day imsmanwyAgsisiigigmI ywiy

Three major occupations: garment workers, yeIuimGuis AYAIMALEI AYAI

transport workers, and informal food sellers. ainnd SuganuAamumiiuds 2. An integrated socioeconomic, behaviour and §v: MIRYHUAGHRINSHSInISIINHAGUjEE
perception survey delivered to each participant AgadimIwadm sfunus SHIREAGH

The survey was delivered in six locations mingduhis:gimsigisiuiifansgse 1sign

in Cambodia: Phnom Penh, Kampong Saom, wisunygms ginm Andiany itnwitnien 3. Qualitative interviews with participants §m: M SIUUANNMNMYWHAGUERAUSH

Poipet/ Banteay Meanchey, Kampong Speu, ugwwskw Aniad Andgin Suanwifud experiencing high levels of heat stress inaSiHUmUNSAEamnmsanisalgigr

Kampong Chhnang, and Svay Rieng.
HAGUIEMISGSSIUIU NRESIAY §
A total of 788 participants were surveyed. wyuaRiwin siemumiisyn

Data were generated across a six-month

Swisdinpis: [Hims

8
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time span, from January to July 2024.
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How do we measure heat in
the external environment?

The way that the body experiences
heat depends on three factors:

* Temperature
e Humidity
*  Wind speed

So, to capture all of these together, we
use a single metric called Wet Bulb
Globe Temperature, or WBGT.
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PART 2
THE CAMBODIAN ENVIRONMENT
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2.1
Temperature and humidity
variation between sites

2.11 Wet Bulb Globe Temperature (WBGT) over time
(Mean WGBT across all six sites °C)
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WBGT is a measure than combines temperature, humidity and wind speed.
A key reason for rising core temperatures was the overall rising WBGT in
each research round. WBGT was 3.9°C higher in April than in January.
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2.1.2 WBGT Differences between sites (Mean WGBT °C)

35°C
30°C
25°C
20°C
Jan Feb Mar Apr May Jun Jul
@® Kampong Chhnang @® Phnom Penh
@® Kampong Saom @ Poipet Banteay Meanchey
@® Kampong Speu @® Svay Rieng

WBGT rose in every site, in every research round up to April. However,
peak WBGT varied between sites. Poipet/ Banteay Meanchey

peaked in April, whereas Kampong Speu and Svay Rieng peaked

in May. WBGT began to decline in most sites after May.
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2.2
How does heat stress vary through
the year in Cambodia?

2.2.1 Proportion of workers experiencing heat stress varied through the year *
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As humidity and temperature vary through the year, the heat stress experienced
by workers varies too. To measure this, we visited each of our 6 study sites
6 times. In total, we recorded data on 42 days spread across 6 months.

* % of working minutes >38°C core body temperature, 2024
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2.2.2 How does heat stress vary through the year in different occupations? *

January

February

March

June

@ Garment worker

@® Informal food seller

@ Transport worker

The proportion of workers experiencing heat stress depends on both the
time of year and occupation. All occupations experienced relatively low
heat stress in January, but peak heat stress varied. Transport workers
experienced peak heat stress in March, whereas garment workers
experienced their peak in April. Food sellers experienced it in May.

* % of working minutes >38°C core body temperature
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2.3
How is worker heat stress linked
to external conditions?

2.3.1 WBGT and worker heat stress are linked *

Low (<25.6°C)

1.6%
Moderate (25.6°C - 29.4°C)
1.5%
High (29.41°C - 31°C)
3.4%

Severe (31.1°C - 32°C)

2.3%

Hazardous (>32°C)

5.7%

WBGT is generally divided into 5 categories: low, moderate, high,
severe, and hazardous. In general, the percentage of time workers
spend at unsafe core temperatures, over 38°C, rises at higher WBGT.
The percentage of working minutes at unsafe core temperatures is
almost 4 times greater at “hazardous” WBGT than “low” WBGT.

* % of working minutes >38°C core body temperature
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2.3.2 How does occupation affect heat stress? *

L

ow

Moderate
1.2%

2.3%
2.0%

Severe

2.6%
3.7%

Hazardous
1.5%
3.0%

@® Garment worker
® Informal food seller

Transport worker

Some occupations are affected more when external WBGT rises.

Transport workers are affected most directly by changing WBGT,

whereas informal food sellers see a jump in core temperatures when

WBGT reaches “severe” levels and garment workers see a jump in core
temperatures when WBGT reaches “high” levels. All occupations saw higher
prevalences of unsafe core temperatures in higher WBGT categories.

* % of working minutes >38°C core body temperature
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PART 3
THE IMPACT OF HEAT
STRESS ON HEALTH
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3.1 Worker perception is key * 3.2 Garment workers health in their own words

Worker perceived themselves to be excessively hot “The weather has changed so much. Now, there is no air and it is very
9 . .
hot. In the past, the workers could sit and sew for the whole time, but

Worker perceived themselves not to be excessively hot

now they cannot work all the time. They have to wash their face. It is
very hot. And it makes us sick like my husband. He is always sick.”
Workers are good judges of when they are exposed to excess heat. At times when “It is normal [to have health problems in] the hot weather. Some
workers perceived themselves to be excessively hot, they experienced 3.3% of garment workers faint in the factory...It was hard for me to breathe in
time at dangerous temperatures, compared with 1.4% of working minutes when the past...When it is hot, | do not have much energy to go ou.t”

they feel normal. So workers who perceive themselves to be heat stressed are
spending over twice as many working minutes at unsafe temperatures on average. “| feel unwell because | don’t have period for a long time ...

| haven't had it for many years. The doctor said it is caused by
extreme heat as well as from our own health condition.”
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3.3 Food Sellers’ health in their own words

“My hands and legs were trembling. And | was having a fever...[When the
weather is hot]...My hands and legs were trembling. And | was having
a fever...l just can be patient with it. And keep selling at my store.”

“When it is hot, it makes me sick like headache. Like today, | was fine in the
morning, but when it was 3pm, | felt unwell and dizzy and felt throat up. When
it felt unwell, it comes suddenly. When it is hot, it makes us sick and unwell.”
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3.4 Transport workers health in their own words

“My energy is lower than before...When the weather is hot, | find it hard to breathe.”

“Sometimes, | go to have a rest at home for about hour when it
is hot. Sometimes, | cannot sleep because it is very hot.”

“[The heat] makes it hard to breathe.”

“We feel dizzy and almost fall down because it is so hot. Sometimes,
| just look around, | feel dizzy and feel like falling down.”
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PART 4
THE IMPACT OF HEAT
STRESS ON INCOME
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4.1 Impact on garment worker productivity (Mean % of production target)

Safe core temperature (<38 °C)
87%

Unsafe core temperature (>38 °C)
61%

Garment worker productivity is significantly impacted by core
temperature. Garment workers achieved 87% of their productivity
targets at safe core temperatures, compared with 61% at unsafe core
temperatures. This equates to a 30% decline in mean productivity.

4.2 Impact on food seller income (Mean daily income USD)

Safe core temperature (<38 °C)

Unsafe core temperature (>38 °C)

Food seller income is significantly impacted by core temperature. Food sellers
working at safe core temperatures earned on average 3.1 USD per day, whereas
food sellers working at unsafe core temperatures earned on average 2 USD per
day. This equates to a 27% decline in income at unsafe core temperatures.

4.3 Impact on transport worker income (Mean daily income USD)

Safe core temperature (<38 °C)

Unsafe core temperature (>38 °C)

By contrast, on a daily basis, transport worker shows a positive relationship with
unsafe core temperatures. Daily income for transport workers is 25% higher on
days where WBGT reaches hazardous levels, than on days where WBGT is low.

SI
DI
v

=

¢.9 BuG:muisliiramominiuRiayaImalil (% uRjsisimuiEinn

anmMOAIURIIgMO (<38 °C)

annmorinEsnsSaIgmn (>38 °C)

61%

=

ﬁ1nmianﬁ3ﬁ§mmﬁlﬁlLﬁuimsﬁ:mrﬁmeﬁﬁﬁ.rhnmnﬁémﬁcjumw
AUMUY AYAIMAIRINSAINTMSEN%ISIMUIRIRIamnminuuaigaiais]
mayunsyiimn wiuif)uiadokissliamaminiurignials]
MNESHISAIAMNY 1SR SUMIMAGMO%ISHIAMNMINIMYRE]Y

2o e 3

aan
aan

87%

¢.v BUGMUISTIGMASANUIBRIEANAMUNI (MAGANNUGIEMEREJY §0NIUS)

anNMORJURIIGMO (<38 °C)

annmoriEsmsaIgmn (>38 °C)

ENAGONUIVRIEAUAMUNIGITNSU:MUEN WA MNJUFIGANTRIMUY HAUHA
munitiuanauaisidagmagurgIigmamsinéanum,e ganiguywiy enn:
nugaamumiAsigumnEsnsyigmn inmsiamasanuvganig
gwigd is:Rumimng:onnutgsun% sidannmnnyudsnsyigma

9.

¢.m mb:maishmadonuagaiRanms (AN UUBIEMUEY §0NIUS)

)

anNmMOAIURIIGMO (<38 °C)

£

annmorinEsnsSagmn (>38 °C)

<)

gwislim muelis agrailarmsuinmiésiadsuigmsmywsuaignpmn
ryugsmsmigmnd Lmﬁﬁnnmrﬁnﬁﬁg Iﬁ nrims Atgswa isiig
mmWBGTtnsNdjmnnﬁ ma BsmuisiiuwBGTIsIATasIUY

Ho1
E
A

35



PART 5
UNDERLYING VULNERABILITIES
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5.1
Income and Assets

5.11 Income and unsafe core temperatures (Average monthly income)

Safe core temperature (<38 °C)
282.8

255.6

Unsafe core temperature (>38 °C)

Monthly income of those experiencing unsafe core
temperatures in all three sectors is lower:

« 7.6% lower for garment workers
+ 12.8% lower for food sellers
- 3.3% lower for transport workers

5.1.2 Assets and unsafe core temperatures (Mean hectares of land)

Safe core temperature (<38 °C)

Unsafe core temperature (>38 °C)

Workers experiencing unsafe core temperatures possessed 25% less land
on average than those who did not experience unsafe core temperatures.
In our view, this is because workers with more wealth have greater
choice and control over the circumstances in which they work.

Garment worker
Informal food seller

Transport worker
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5.2
Liabilities

5.2.1 Remittances and unsafe core temperatures (Mean monthly remittances USD)

Safe core temperature (<38 °C)

Unsafe core temperature (>38 °C)

Monthly remittances of those experiencing unsafe core
temperatures in all three sectors is lower:

« 19% lower for garment workers
« 85% lower for food sellers
«  63% lower for transport workers

This is partly because of lower incomes, but may also
be due to additional healthcare costs.

5.2.2 Debt and unsafe temperatures (Mean current debt USD)

Safe core temperature (<38 °C)

Unsafe core temperature (>38 °C)

Mean current debts of those experiencing unsafe core temperatures
are 14% higher overall. They are higher in in 2 of 3 sectors:

- Garment worker debts were 11% higher
- Debts were lower amongst food sellers working at unsafe temperatures
«  29% higher for transport workers

@® Garment worker
Informal food seller

Transport worker
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PART 6
HEAT STRESS AND
UNION MEMBERSHIP
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6.1 Heat stress and union membership *

Non-union member

Union member

Union members evidenced a significantly lower proportion of working
minutes at unsafe temperatures over 38°C. Union members spent
51% fewer working minutes at unsafe core body temperatures.

6.2 Heat stress and union membership by WBGT *

-

ow
1.8%

Moderate
21%

«Q
=

4.5%

Severe
2.2%

Hazardous
9.0%

@® Non-union member

Union member

The effect of union membership was significant for higher levels of WBGT.
The effect is strongest for hazardous WBGT where union members
experienced 55% fewer minutes at unsafe temperature. For severe

WBGT, there is a slight negative correlation and for high WBGT, union
members experience 40% fewer minutes at unsafe temperature.

* % of working minutes >38°C core body temperature
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7.1
Workplace mitigations

N.B. Surveyed factories undertook very few workplace heat mitigations,
giving us minimal data to work with on their effectiveness.

7.1.1 Effective: cooling workplace with fans * @

Does your factory provide fans for cooling the workplace? — No

2.4%

Does your factory provide fans for cooling the workplace? - Yes
1.8%

Provision of fans showed a strong positive effect on heat stress.
Workers in factories that provided cooling fans experienced
25% fewer minutes at unsafe temperatures.

7.1.2 Effective: cooling workplace with dripping water * @

Does your factory use dripping water for cooling the workplace? — No
2.5%

Does your factory use dripping water for cooling the workplace? - Yes
1.2%

Cooling with dripping water showed a strong positive effect
on heat stress. Workers in factories which took this measure
experienced 52% fewer minutes at unsafe temperatures.

* % of working minutes >38°C core body temperature
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71.3 Effective: providing extra water to workers *

Does your factory provide extra water to workers? - No
2.4%

Does your factory provide extra water to workers? - Yes
1.7%

Providing workers with extra water showed a strong positive
effect on heat stress. Workers in factories that took this measure
experienced 52% fewer minutes at unsafe temperatures.

7.1.4 Effective: monitoring temperatures *

Factory does not monitor temperatures
2.3%

Factory does monitor temperatures
11%

Most factories did not take action to mitigate high temperatures. Though few
factories monitor high temperature, it emerged as an effective factory-level
mitigation identified was monitoring temperatures. Workers in factories that
monitored temperatures experienced 52% fewer minutes at unsafe temperatures

* % of working minutes >38°C core body temperature
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7.2
Individual mitigations

7.21 Ineffective individual mitigations

@ Wearing lighter clothing

@ Using hand fans

€ Finding a cooler place to work
€ Drinking cold water

@ Seeking shade

7.2.2 Effective: taking longer breaks * @

Did you take longer breaks to reduce your heat exposure? - No
2.5%

Did you take longer breaks to reduce your heat exposure? - Yes

Taking longer breaks was the most effective individual heat mitigation observed
in the study. Workers who took longer breaks when they felt too hot experienced
84% fewer minutes at unsafe temperatures than those who did not.

7.2.3 Effective: using an electric fan* @

Did you use an electric fan to reduce your heat exposure? - No
2.3%

Did you use an electric fan to reduce your heat exposure? - Yes
21%

Using an electric fan was one of two effective individual heat mitigations
observed in the study, though it had a very weak effect. Workers

who used an electric fan when they felt too hot experienced 8%

fewer minutes at unsafe temperatures thanthose who did not.

* % of working minutes >38°C core body temperature
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7.3
Union mitigations

7.3 Effective: union information on dangerous temperatures * @

Does your union provide information on when temperatures will be dangerous? - No
2.4%

Does your union provide information on when temperatures will be dangerous? - Yes
1.6%

Union information on mitigating heat was an effective heat mitigation measure.
Workers whose unions provided information on when dangerous temperatures will
occur experienced 33% fewer minutes at unsafe temperatures than those who did not.

7.3.2 Effective: union advice on heat mitigation * @

Does your union provide advice on heat mitigation? - No

2.4%

Does your union provide advice on heat mitigation? - Yes
1.5%

Union advice on mitigating heat was an effective heat mitigation measure.
Workers whose unions provided advice on mitigating heat experienced
37% fewer minutes at unsafe temperatures than those who did not.

7.3.3 Effective: union negotiation with factories * @

Does your union negotiate with your employer to help mitigate excess heat? — No

2.3%

Does your union negotiate with your employer to help mitigate excess heat? - Yes
0.6%

Union negotiation with workplaces on heat mitigation measures was
the most effective union action identified. Workers whose unions
negotiated with employers over heat mitigation experienced 74%
fewer minutes at unsafe temperatures than those who did not.

* % of working minutes >38°C core body temperature
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8.1
Sectoral variation

Higher temperatures result in higher core
temperatures for workers in all three
sectors. However, rising WBGT affects
workers in each sector at different rates.

Transport workers’ core temperatures were most
directly responsive to rising WBGT, followed
by garment workers, then informal workers.

However, the WBGT threshold for unsafe
core temperatures varied differently
for each sector. On average:

* Garment workers experienced unsafe
core temperatures at 29.2°C

e Food sellers experienced unsafe
core temperatures at 30°C

* Transport workers experienced unsafe
core temperatures at 30.3°C
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8.2
Economic impacts

The productivity of garment workers
experiencing heat stress is 30% lower
than those not under heat stress.

Daily income of informal sellers is also 27% lower,

whilst transport worker daily income is unaffected.

Moreover, monthly income of those
experiencing unsafe core temperatures
in all three sectors is lower:

* 7.6% lower for garment workers
* 12.8% lower for food sellers
* 3.3% lower for transport workers
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8.3
Underlying vulnerabilities

Workers experiencing unsafe core
temperatures have fewer assets and more
liabilities on average. Specifically:

*  Workers experiencing unsafe core
temperatures possessed 25% less land
on average (0.4 Ha against 0.3 Ha)

* Workers experiencing unsafe core temperatures
remitted less on average, but this varied from
19% less for garment workers, 63% for informal
workers and over 85% less for transport workers

* Workers experiencing unsafe core temperatures
owed 14% more on average than those
who didn’t: 5946 USD vs 5226 USD

* Workers experiencing unsafe core temperatures
had monthly debt repayments 19.4% higher
than those who didn’t (203 USD vs 170 USD)
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8.4
Factory and individual
mitigations

Surveyed factories undertook very few heat
mitigation measures. However, several measures

were effective in reducing workers’ heat exposure.

This included providing cooling fans for the
workplace (2.4% of working minutes above

38 degrees core temperature vs 1.8%), cooling
workplace with dripping water (2.4% of working
minutes vs. 1.7%), providing extra water (2.3% vs
1.1%) and monitoring temperature (2.3% vs 2.1%).

The only significantly effective individual heat
mitigation behaviour was taking longer breaks,
which was linked to much lower proportions of

unsafe core temperatures (0.4% of working minutes

vs 2.5%). Using an electric fan as well had a small

positive effect on lowering proportion of unsafe core

temperature (2.1% of working minutes vs. 2.3%).
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8.5
The effect of unions
on heat stress

Union membership was a significant predictor
of unsafe core temperatures. Non-union
members spent 3.5% of working minutes at
unsafe core temperatures, compared with

1.7% of union members: a 51% difference.

This effect varied by sector. In the garment
sector, union members actually experienced
54% more minutes at unsafe temperatures,
whereas food seller and transport worker union
members experienced 56% and 57% fewer
minutes at unsafe temperatures respectively.

The effect of union membership was also
greater at higher WBGT. At low WBGT,
union members experienced 48% fewer
minutes at unsafe temperatures, whereas
at severe WBGT, they experienced 57%
fewer minutes at unsafe temperatures.
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8.6
Effective union heat
mitigations

Workers whose unions provided advice on
heat mitigations experienced 37% fewer
working minutes at unsafe core temperatures.

Workers whose unions informed them of
forthcoming dangerous temperatures
experienced 33% fewer working minutes
at unsafe core temperatures.

Workers whose unions negotiated with employers
to tackle excess workplace heat experienced 74%

fewer working minutes at unsafe core temperatures.
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