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Abstract

Global climate change has gradually increased Malaysia average temperature. This situation
increases the risk of heat stress for Malaysian construction workers who mostly work under the
sun. Thus, this study aims to examine Malaysian construction worker’s perception to-wards heat
stress at construction site and its impact on work performance. A perception survey through
Google Form was distributed to 53 construction workers. Participants that are selected for
conducting this research have age range of 31 years to 40 years old, have one to three years of
working experience and have knowledge of heat stress. Descriptive analysis results indicate
respondents experience heat stress at construction site. The air temperature and radiant
temperature was perceived as hot. The respondent also stated its uncomfortable to touch any
surface area at the workplace and the warm environment make respondent throat feels dry and
sweat profusely. However, the respondent does not perceive any negative implication of heat
stress towards work performance. There was no symptom of heavy breathing while working;
respondent feel motivated to work daily, don’t think they need longer break and even eager to
work overtime. Nonetheless, respondents state they do experience joint pain and difficulties in
finishing daily task occasionally.

Keywords: Heat Stress, Construction Worker, Work Performance, Malaysia Construction Indus-
try.

1. INTRODUCTION

In swine production, besides the
requirement for growth, pork consumers
and market traders require polyunsaturated
fatty acids to improve meat quality and
disease resistance. As the climate change is
occurring, Malaysia is gradually seeing an
increase in aver-age temperature [1].
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The rising temperature will eventually cause
humans to be exposed to more heat,
endangering their health and lowering their
ability to do their jobs [2]. Body's
diminished capacity to regulate core body
temperature was the cause of these adverse
effects [3]. A person is more likely to
experience heat stress, also known as heat
load, if there is the great rate of hot weather
and the environmental conditions are
overall humid for a protracted period of time
[4]. Since most construction workers in
Malaysia are employed outside and exposed
to the sun, heat stress has prominent effects
on the business.
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2. HEAT STRESS IMPACT ON

WORKER PERFORMANCES

Various aspects related to the
construction sites typically affect
construction labor productivity, or CLP. A
study written by writers, named Wagner and
Grimm within the field environment in 1974
led Yi & Chan to claim that CLP was linked
to hot environments [5]. Research
investigated the relationship amid CLP and
thermal environmental elements like air
temperature and relative humidity. Results
of the Moohialdin study show that humidity
is a crucial environmental factor, whether it
is low or high outside temperature [6].
Furthermore, when temperatures are very
high, there has been a noticeable decline in
work quality. Temperatures between 24 and
26 degrees Celsius are associated with lower
labor productivity, and as the temperature
risess to 33 to 34 degrees Celsius,
productivities of employees will get reduce
to become less at levels of moderate work
intensity [7]. A temperature increase to
39°C will also result in a significant decline
in productivity and the possibility of
fatalities [9].

According to a Flourish assessment, 35%
of workers who have the exposure of the
stress of heat within the environments will
experience occupational heat stress,
whereas 30% employees will experience
decreased productivity [10]. When WBGT
exceeds 22 degrees centigrade for work
with an strong workload and WBGT exceeds
25 degree centigrade for work with the
workload which is not very intense, workers
begin to experience heat stress. At the
conclusion of their shift, the employee will
notice a noticeable impact from the heat
stress. Additionally, Luo et al. [13]
mentioned that the ideal conditions for
construction worker productivity are 20°C, a
PMV of -0.21, and a clog of 1.16 [11].

Studies by Li et al. [12] on the
productivity of rebar labor within China
correspondingly revealed a negative
correlation amid elevated temperatures and
productivity. Rebar employee’s DWT (direct
work time) decreases to about 0.57 percent
for every 1-degree Centigrade surge in
WBGT, according to research. On the other
hand, Non-Productive Time or NPT
increased by 0.74% for each degree that
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WBGT rose. When there is the elevation of
air temperature above 34.9°C, linear
reduction take place in the productivity of
Indian female brick workers, according to
Sett & Sehu [13].

In addition to a high temperature, other
environmental aspects, integrating
humidity, air speed, and radiant
temperature, can affect a construction
worker's thermal comfort [14,15].
Additionally, it has been demonstrated that
both increased air temperature and
thermoregulation affect employees' physical
and mental performance [16, 17].
Moreover, individual factors like metabolic
rate and clothing insulation have an impact
on workers' body temperatures [18].

According to Dunne et al[19] assessment
of physiological models, heat exposure will
cause an up to 80% reduction in global labor
capacities by 2050. Hot climate regions like
South East Asia, which are expected to lose
11-27% of their productivity, will be the
most affected. According to a study by
Altinsoy & Yildirim [20] conducted in Turkey,
the hot weather will cause a 52% decrease
in productivity in the construction and
agriculture sector. The study's emphasis on
manual labor, specifically outdoor work,
provides a clear picture of how heat stress
affects worker performance.

3. HEAT STRESS IMPACT ON
HEALTH

Acute health conditions are linked to a
hot and stressful work environment [21].
According to the Rowlinson survey findings,
prolonged overexposure to the heat among
construction workers may result in
conditions such as the rashes due to
heating, increased exhaustion, heat stroke,
fainting syncope, or the cramp [22]. In
addition, Li et al's mentioned that when
WBGT is at its highest, the heart rate of
construction workers reaches danger level
of 109.37 £ 1.23. [23] The study by Sett &
Sehu [24] found that the net cardiac cost
(NCC), Increased level of heart rate, relative
cardiac cost, and recovery heart rate (RHR)
of female brick workers were all significantly

higher on hotter days, supports this
conclusion.
Occupational Safety and Health



department of Malaysia reported that
construction business is one of sectors with
elevated accidents for 2018 after fishery,

forestry, agriculture, and the negative
effects of extreme temperatures on
construction workers should be taken

seriously [25]. Construction workers also
have a heavy workload that must be
completed in a limited amount of time [26].
To get some extra money, many workers
place themselves to the Ilimit instead
thinking about their health [27]. This might
exacerbate the negative effects of heat
exposure and will eventually result in poorer
performance. Therefore, extensive studies
are required to measure and analyze how
the environment at a construction site
affects worker performance and health.

Additionally, following prolonged heat
exposure, Miliaria rubra instances were dis-
covered on the ankle and knee of miners
[28,29]. Furthermore, people with BMIs
above the median of 29.6 had an increased
risk of developing heat exhaustion and
cramps [30]. According to Vandetorren et
al. [31], individuals suffering through
cardiovascular and cardiac disease are to
greater extent susceptible to and at an
elevated risk of developing heat-allied
illnesses as a result of global warming.
Aging also affects a worker's capacity for the
purpose of maintaining the homeostasis
within the heat stress situation, according to
Vandetorren.

According to Gubernot et al. [32],
American construction workers are more
likely than employees in other industries to
pass away from heat-related illness (HRI).
As stated by Gubernot, the risk of fatalities
is 13 times greater for construction
employees, including road and roofer’s
builders. Exertional heat stroke, which can
result in confusion, erratic behavior, poor
coordination, collapsing, vomiting,
convulsions, and consciousness loosening,
is also a serious risk for workers exposed to
temperatures exceeding 39.5 °C [33].
Additionally, a study by Tawatsupa et al.
[34] in Thailand found that male employees
who are unswervingly exposed towards the
sunlight experience 10% higher
occupational injuries than those who are
not.
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4. METHODOLOGY

A perception survey through Google
Form was conducted to assess stress of heat
and the affects generated by these effects
on performance of work. The survey was
adapted and modified from Heat Strain
Score Index study by Habbolah Deghan et
al (2015), (HOTHAPS) by Kjellstorm et al
(2016) and Individual Work Performance
Scale by Ramdani et al (2019). Google Form
link was distributed to 53 construction
workers through WhatsApp Group
application. The online questionnaire had
five sections; demo-graphic, air
temperature, humidity, radiant
temperature, and work performance. Likert
scale of the 5 points embrace different
ranges integrating Strongly Dissatisfied to
Strongly Satisfied was used to measure
respondent perceptions.

5. FINDINGS

5.1 Demographic Profile

Majority of the respondent was male
(n=46, 86.8%) and only handful of females
(n=6, 13.2%). The age distribution of
respondent was as followed; 23 (43.4%)
were 31 to 40 years old, 13 (24.5%) were
41 to 50 years old, 9 (17.0%) were 51 years
old and above and 8 (15.1%) were 21 to 30
years old. Most of the respondents have 1-
3 years (n=15, 28.3%) work-ing
experience, followed by 4-6 years (n=10,
18.9%), more than 15 vyears (n=10,
18.9%), 10-15 years (n=8, 15.1%), 7-9
years (n=5, 9.4%), and less than 1 year
(n=5, 9.4%). Finally, large portion of the
respondents had knowledge on heat stress
(n=41, 77.4%) compared to those that
doesn’t know (n=12, 22.6%).

5.2 Perception on Heat Stress

Perception on heat stress were assessed
though air temperature, humidity and
radiant temperature. Majority of the
respondents perceives the temperature to
be high as shown in Figure 1. This is
reflected through 15.1% (n=8) stating its
very hot, 17% (n=9) for hot, 22.6% (n=12)
for warm and 22.6%(n=12) for a little bit
warm. Only 17% (n=9) of the respondent
stating the temperature was normal and
5.7% (n=3) with cold.



Moving on to radiant temperature which
refer to perceptions towards temperature of
working area surface as shown in Figure 2.
Large number of respondents said the
surface area at construction site were warm
when touched, which constitute 60.4%
(n=32). Most of the respondent (n=14,
26.4%) feels the surface area was slightly
warm when touched. Followed by warm but
have no risk of burn (n=10, 18.9%), hot
when touched and can’'t with-stand the
temperature (n=4, 7.5%) and very hot
when touched and can cause burn (n=4,
7.5%). On the other hands, 39.6% (n=21)
of the respondent said the surface
temperature was neither hot nor cold when
touched.

Respondent was not comfortable with
construction site humidity, which constitute
75.5% (n=40) of total response. Figure 3
shown aspects that constitute the
uncomfortable sensations, such as dryness
feeling inside the mouth and throat area
(n=27, 50.9%), 5.8% (n=3) of respondents
said their cloth stick to their wet skin, 9.4%
(n=5) said their skin are totally humid, and
9.4% (n=5) said their skin was very wet
due to sweat. On contrary, small portion of
respondents (n=8, 15.1%) said they are
comfortable with the humidity and 9.4%
(n=5) mentioned their skin is barely
humid.

In conclusion, majority of the
respondents perceived construction site air
temperature to be warm, radiant
temperature of work surface to be hot when
touched and uncomfortable humidity to skin
and dryness for inside mouth and throat
area.

Perception on Air

Temperature
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Figure 1: Respondents’ perception on Air
Temperature
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Figure 2: Respondents’ perception on
Radiant Temperature
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Figure 3: Respondents’ perception on
Humidity

5.3 Perception on Work Performance

Most of the respondent (n= 32, 59%)
mentioned they have not experienced heavy
breathing while working at construction site
in the span of 15 days. On the other hands,
handful of respondents experienced heavy
breathing (n=14, 26%) every 1 to 5 days.
Next, majority of respondents (n= 27, 51%)
said they experienced joint pain at any body
part every one to five days. Followed by not
experiencing any at all while working (n=20,
38%). Almost all respondents said they
never lost interest with working (n=35,
66%) and only small numbers of them say
they lost interest once in a while (n=14,
26.4%). Next, respondents are fairly
distributed on the aspect of failure to finish
daily work. Where half of them (n=26, 49%)
say they never fail to finish daily work and
the other half (n=20, 38%) does fail once
every one to five days.

On the other hands, respondents state
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they want to work overtime when given the
chance (n=24, 45%). While a handful
(n=20, 38%) of respondents said they don't
really prefer working overtime. Lastly,
majority (n=26, 49%) of respondent
emphasize said they don't need longer work
break or have break more frequently while
working.

To summarize, respondent experienced
join paint while working but not heavy
breathing. In addition, respondent have
strong motivation to work and eagerly want
to work overtime. Thus, we can place the
conclusion that negative adverse impact of
stress due to heat towards respondents are
related to joint pain. While there is no major
impact on motivation to work. However,
there is slight impact on ability to finish work
daily.
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Figure 4: Respondents’ perception on
Heavy Breathing
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Figure 5: Respondents’ perception on
Losing Interest on Working

Journal of Business Leadership and Management
Volume 1, Issue 1

Failure to Finish Daily Task
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Figure 6:Respondents’ perception on
Losing Interest on Working
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Figure 7:Respondents’ perception on
Working Overtime
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Figure 8:Respondents’ perception on
Working Overtime

6. DISCUSSION

Respondent in this study experience heat
stress which is similar to other study for
Malaysia  construction industry [35].
Especially on the aspect of air temperature
where re-respondent perceive as hot. This
finding is aligned with other outdoor studies
in Malaysia that found out the temperature
is too high and make construction workers
feel uncomfortable [36]. Besides that,
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respondent perceive surface temperature is
too hot when they touch it and, in some
cases, it can cause burn. This reflects the
high air temperature have caused surface
temperature of ground, equipment,
machinery and materials to become warm.
Thus, making them feel uncomfortable to
touch it. Moving on to the aspect of
humidity, which is stated to be highly
uncomfortable by respondent. The high air
temperature has made the environment dry
and this leads to dry throat and mouth.
Several other studies have also come to the
same conclusion, where construction
workers start to feel dryness in their throat
when air temperature is at its peak [37, 38].

Despite  experiencing heat stress,
respondent don’t feel negative implication
on work performances. Respondent does
not feel out of breath while working, don't
lost motivation to work, does not need
longer work break and in fact eager to work
overtime. This finding is not aligned with
other studies that shows there is correlation
between heat stress and work performances
[39]. However, work performance in this
study was not examined through
quantifiable method. This means the
respondent might perceive they are
motivated to work, however in reality, their
construction labor productivity decreases as
the temperature increase. On contrary,
majority of respondents does experience
joint pain at any body part which is aligned
with other studies that mentioned there is
association be-tween heat stress and body
pain [40].

References

[1] Acharya, P., Boggess, B., & Zhang, K.
(2018). Assessing Heat Stress and
Health among Construction Workers
in a Changing Climate: A Review.

International Journal of
Environmental Research and Public
Health, 15(2), 247.

https://doi.org/10.3390/ijerph15020
247

[2] Acharya, P., Boggess, B., & Zhang, K.
(2018). Assessing Heat Stress and
Health among Construction Workers
in a Changing Climate: A Review.
International Journal of
Environmental Research and Public

Journal of Business Leadership and Management
Volume 1, Issue 1

Health, 15(2), 247.
https://doi.org/10.3390/ijerph15020
247

[3] Adhikary, P., Keen, S., & van
Teijlingen, E. (2019). Workplace
accidents among Nepali male workers
in the Middle East and Malaysia: A
qualitative study. Journal of
immigrant and minority health,
21(5), 1115-1122.

[4] Altinsoy, H., & Yildirim, H. A. (2015).
Labor productivity losses over
western Turkey in the twenty-first
century as a result of alteration in
WBGT. International journal of
biometeorology, 59(4), 463-471.

[5] Aryal, A., Ghahramani, A., & Becerik-
Gerber, B. (2017). Monitoring fatigue
in  construction  workers using
physiological measurements.
Automation in Construction, 82, 154-
165.

[6] Bourgeois, M. M., & Johnson, D. R.
(2015). Heat Stress Illness. Hamilton
& Hardy's Industrial Toxicology,
1123-1128.

[7] Chaswa, E. N., Kosamu, I. B. M.,
Kumwenda, S., & Utembe, W. (2020).
Risk perception and its influencing
factors among construction workers
in Malawi. Safety, 6(2), 33.

[8] Donoghue, A., Sinclair, M., 2000.
Miliaria rubra of the lower limbs in
underground miners. Occup. Med. 50
(6), 430-433.
https://doi.org/10.1136/0em.57.3.1
65.

[9] Donoghue, A., Sinclair, M., Bates, G.,
2000. Heat exhaustion in a deep
underground metalliferous mine.
Occup. Environ. Med. 57 (3), 165-
174. https://doi.org/10.1136/
oem.57.3.165.

[10]Dunne, John P., Stouffer, Ronald 1J.,
John, Jasmin G. (2013). Reductions in
Labour Capacity from Heat Stress
Under Climate Warming. Nature
Climate Change (2013) 3(6) 563-566.

[11]Dutta, P., Rajiva, A., Andhare, D.,
Azhar, G. S., Tiwari, A., Sheffield, P.,
& Climate Study Group. (2015).
Perceived heat stress and health
effects on construction workers. Indian
journal of occupational and
environmental medicine, 19(3), 151.

[12]Flouris, A. D., Dinas, P. C., Ioannou,
L. G., Nybo, L., Havenith, G., Kenny,



~/GUINNESS

PRESS

G. P., & Kjellstrom, T. (2018).
Workers' health and productivity under
occupational heat strain: a systematic
review and meta-analysis. The Lancet
Planetary Health, 2(12), e521-e531.

[13]Gubernot, D. M., Anderson, G. B, &
Hunting, K. L. (2015). Characterizing
occupational heat-related mortality in
the United States, 2000-2010: An
analysis using the Census of Fatal
Occupational Injuries database. Am. J.
Ind. Med. 58, 203-211

[14]International Labour Organisation.
(2019). Working on a warmer planet:
The impact of heat stress on labour
productivity and decent work. Preface.
Available online:
https://www.ilo.org/wcmsp5/groups/
public/---dgreports/---dcomm/---
publ/documents/publication/wcms_71
1919.pdf (Accessed on 1 September
2022).

[15]Ismail, A. R., Jusoh, N., Bakar, R. A.,
Makhtar, N. K., & Ismail, S. (2015). An
analysis in the implication of thermal
energy distribution towards human
comfort in an office space.
International Journal of Creative
Future and Heritage (TENIAT), 3(1),
15-30.

[16]Ismail, A. R., Makhtar, N. K., Md
Zein, R., Mat Noor, M., Hamid, H., Che
Hassan, N. H., ... & Khamis, N. K.
(2022). The Effect of Thermal Towards
Human Perception of Malaysian
Construction Workers Through
Structural Equation Modelling (SEM).
In Human-Centered Technology for a
Better Tomorrow (pp. 709-722).
Springer, Singapore.

[17]Ismail, A. R., Yusof, M. Y. M., Sopian,
K., Rani, M. R. A., Makhbul, Z. K. M.,
& Makhtar, N. K. (2010). Optimizing
humidity level and illuminance to
enhance worker performance in an
automotive industry. Journal of
Applied Sciences, 10(14), 1389-1396.
https://doi.org/10.3923/jas.2010.138
9.1396

[18]Karim Fahed, A., Ozkaymak, M., &
Ahmed, S. (2018). Impacts of heat
exposure on workers’ health and
performance at steel plant in Turkey.
Engineering science and technology,
an international journal, 21(4), 745-
752.

[19]Li, X., Chow, K. H., Zhu, Y., & Lin, Y.

15

Journal of Business Leadership and Management
Volume 1, Issue 1

(2016). Evaluating the impacts of
high-temperature outdoor working
environments on construction labor
productivity in China: A case study of
rebar workers. Build Environ. 95, 42-
52.

[20]Li, X., Chow, K. H., Zhu, Y., & Lin, Y.
(2016). Evaluating the impacts of
high-temperature outdoor working
environments on construction labor
productivity in China: A case study of
rebar workers. Build Environ. 95, 42-
52.

[21]Luo, M., Cao, B., Damiens, J., Lin, B.,
& Zhu, Y. (2015). Evaluating thermal
comfort in mixed-mode buildings: A
field study in a subtropical climate.
Building and environment, 88, 46-54.

[22]Mahmud, N., Kenny, D. T., Md Zein,
R., & Hassan, S. N. (2015). The Effects
of Office Ergonomic Training on
Musculoskeletal Complaints, Sickness
Absence, and Psychological Well-
Being. Asia Pacific Journal of Public
Health, 27(2), NP1652-NP1668.
https://doi.org/10.1177/1010539511
419199

[23]Malek, M. C., Amirul, M., Bin, F.,
Mustapha, N. H., & Hashim, A. (2017).
“Hubungan di antara Faktor - Faktor
Ergonomik Terhadap Prestasi Kerja
dalam Kalangan Kakitangan Kilang
Proton Shah Alam.” 341-350.

[24]Mansor, Z., Ismail, N., Hashim, J. H.,
& bt Ismail, R. (2017). Prevalence and
Associated Factors of Moderate to
Severe Heat Related Illness Among
Solid Waste Management Workers in
Negeri Sembilan, Malaysia

[25]Moohialdin, A., Trigunarsyah, B.,
Islam, M. S., & Siddiqui, M. K. (2022).
Physiological impacts on construction
workers un-der extremely hot and
humid weather. International Archives
of Occupational and Environmental
Health, 95(2), 315-329.

[26]Naswall, K., Burt, C. D., & Pearce, M.
(2015). The moderating effect of
control over work scheduling and
overtime on the relationship between
workload demands and perceived job
risk. Work, 51(3), 571-577.

[27]Nizam, C. M., Ismail, A. R., Sukadrin,
E. H., Mokhtar, N. K., Abdullah, A.,
Jusoh, N., & Husshin, N. (2022). A
Short Review on Heat Stress and Heat
Strain in Construction Industry: The



https://doi.org/10.3923/jas.2010.1389.1396
https://doi.org/10.3923/jas.2010.1389.1396
https://doi.org/10.1177/1010539511419199
https://doi.org/10.1177/1010539511419199

(f-GUINNESS
Effect on Worker Performance,
Associated Health Effect, It's

Measurement and Control Mechanism.
Human-Centered Technology for a
Better Tomorrow, 559-566.

[28]Parsons, K. C. (2000).
Environmental ergonomics: a review
of principles, methods and models.
Applied Ergonomics, 31(6), (2581-
594.

[29]Rowlinson, St., Jia, A., & Li, B., & Ju,
Ch. (2014). Management of climatic
heat stress risk in construction: A
review of practic-es, methodologies,
and future research. Accident Analysis
& Prevention. 66, 187-198.

[30]Sadiq, L. S., Hashim, Z., & Osman,
M. (2019). The impact of heat on
health and productivity among maize
farmers in a tropi-cal climate area.
Journal of environmental and public
health.

[31]Salleh, M., Fazrina, N., & Ezrin, H. S.
(2018). Defining Human Factor and
Ergonomic and its related issues in
Malaysia De-fining Human Factor and
Ergonomic and its related issues in
Malaysia Pineapple Plantations.
https://doi.org/10.1051/matecconf/2
01815005047

[32]Sett, M., & Sahu, S. (2014). Effects
of occupational heat exposure on
female brick workers in West Bengal,
India. Global health action, 7, 21923.
https://doi.org/10.3402/gha.v7.2192
3

[33]Sett, M., & Sahu, S. (2014). Effects
of occupational heat exposure on
female brick workers in West Bengal,
India. Global health action, 7, 21923.
https://doi.org/10.3402/gha.v7.2192
3

[34]Tawatsupa, B., & Yieng-Sbirakos, Y.,
Vasoontara, M., Kjellstrom, T.,
Berecki-Gisolf, J., Seubsman, S., &
Sleigh, A. (2013). As-sociation
between Heat Stress and Occupational
Injury among Thai Workers: Findings
of the Thai Cohort Study. Industrial
Health. 51, 34-46.

[35]Vandentorren, S, Bretin, P.,
Zeghnoun, A., Mandereau-Bruno, L.,
Croisier, A., Cochet, C., Ribv©ron, 1.,
Siberan, 1., Declercq, B., & Ledrans, M.
(2006). Heat wave in France: risk
factors for death of elderly people
living at home. Eur J Public Health.

This work is licensed under a Creative Commons Attribution 4.0 International License.

Journal of Business Leadership and Management
Volume 1, Issue 1

16(6), 583-591.

[36]World Health Organization. (2015).
Climate and health country profile
2015: Malaysia (No.
WHO/FWC/PHE/EPE/15.09).

[371Yi, W., & Chan, A. (2017). Effects of
Heat Stress on Construction Labor
Productivity in Hong Kong: A Case
Study of Rebar Workers. International
journal of environmental research and
public health, 14(9), 1055-1057.

[38]Zander, K. K., & Mathew, S. (2019).
Estimating economic losses from
perceived heat stress in urban
Malaysia. Ecological eco-nomics, 159,
84-90.

[39]Zander, K. K., & Mathew, S. (2019).
Estimating economic losses from
perceived heat stress in urban
Malaysia. Ecological eco-nomics, 159,
84-90.

[40]Zawiah Mansor, M. P. H., Ismail, N.
H., & Ismail, R. (2019). Thirst as the
threshold symptom to prevent
worsening heat-related illness. Med J
Malaysia

16


https://doi.org/10.1051/matecconf/201815005047
https://doi.org/10.1051/matecconf/201815005047
https://doi.org/10.3402/gha.v7.21923
https://doi.org/10.3402/gha.v7.21923
https://doi.org/10.3402/gha.v7.21923
https://doi.org/10.3402/gha.v7.21923
https://creativecommons.org/licenses/by/4.0/



