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Climate variations and human migration - Are workers affected?

Source: Wikipedia

 Accidents and illnesses

 Productivity

 Wellbeing

 Migration

 OHS is civilization



The Code of Hammurabi – OHS!

 267. If the herdsman overlooks something, and an accident happens in the 

stable, then the herdsman is at fault for the accident which he has caused in 

the stable, and he must compensate the owner for the cattle or sheep
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Occupational heat stress in legislation

 Occupational heat stress has not been adequately addressed in legislation not 

only in Greece but also internationally and is covered only by relevant circulars 

published at the beginning of each summer

 Exceptions: China, Cyprus, Qatar, and Malaysia

 Why? EU has so many dedicated Directives?

 For sure there is an urge now
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Task Force in the Hellenic Ministry of Labour & Social Affairs

 Literature review

– different thermal stress indicators

– the need for a simplified indicator

– the ‘old’ collective bargains (36, 37, 38o C)

 The case of Cyprus

 Determining activity / categories / measurements

– industry

– outdoor activities

 Agreement on the measures (Workers and Employers 
Associations, Workplace Inspectors, OHS Experts, Research & 
Measurements Center of OHS Hazardous Agents)
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Thermal stress indicators – How is the weather like?
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Ioannou et al.,  2022 a, b, c; Temperature

 Thermal stress indicators are 

equations combining the 

interaction of factors such as 

air temperature, humidity, 

wind, and solar radiation to 

describe the thermal 

environment and how it 

impacts our body



Thermal stress indicators

 340 thermal stress indicators developed between 200 BC and 2019 AD to 

assess the heat stress and physiological strain experienced by people 

performing various activities over a wide operating range and conditions

– 153 nomograms, specific instruments, and complex models

– 187 formulas mathematically calculated utilizing meteorological data (air 

temperature, relative humidity, wind speed, and solar radiation)

 61 have been designed for use in occupational settings

6/23
Ioannou et al.,  2022 a, b, c; Temperature



Thermal stress indicators

 When evaluated against data from a 

multi-country study, the thermal stress 

indicators scored from 4.7 to 55.4%

 Most efficacious thermal stress indicators: 

– indoor Wet-Bulb Globe Temp. (55.4%)

– outdoor Wet-Bulb Globe Temp. (55.1%)

– Universal Thermal Climate Index (51.7%)
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Heat stress is a hazardous agent – EU Directives’ approach

 OHS framework

– Employer’s responsibility

– Written risk assessment

– Limits (ISO 7243: 2016, WBGT)

 Exposure Limit values (1o C)

 Action levels 

– Safety Officer and Occupational 
Physician (health surveillance)

– Technical and organizational 
measures

– Education, training and consultation 
of workers

– Derogations
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 Worker categories

– indoor areas / air conditioning

 do they function properly?

– outdoor areas

– indoor areas – constant heat stress

– special categories of workers

 Vulnerable (health issues, pregnant, 

young people)

 special duties



Measurements
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Measurements
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Measurements
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Measurements (WBGT and Hellenic Meteorological Service)
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Hellenic meteo service: the web-based prediction
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FAME Lab WBGT application
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EU Directive legal text format

15/23



Practical guide for workers, employers, and OHS professionals
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2022 Circular from the Ministry
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2022 Circular from the Ministry

 Minimum – maximum limits (°C WBGT)
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Work intensity

(W)

Minimum limit

(°C WBGT)

Maximum limit

(°C WBGT)

Low (180) 30.8 32.3

Moderate (300) 28.2 31.3

High (415) 27.6 30.5

Very high (520) 27.9 29.8



2022 Circular from the Ministry

 Minimum / maximum limit corrections based on

– work intensity

– personal protective measures

– acclimatization status

 First state of vigilance comes from the prediction of the Meteorological Service 

(and the smartphone application)

 In situ measurements (smartphone application, simple thermohydrometer, 

calculations, WBGT device)

 The employer applies the overall legislation

 Workplace Inspectors check compliance
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2022 Circular from the Ministry
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Pilot phase 2021-2023

 Workers/Employers Associations:
– Association of Mining Companies

– Hellenic Association of Installation and 
Maintenance Craftsmen

– General Confederation of Greek Workers

– Pan-Hellenic Association of Technicians Employed 
in Live Audiovisual Events

– Hellenic Event Rental Companies Association

– East Crete Union of Salesclerks and Employees of 
Private Enterprises
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 Enterprises:
– ΤΙΤΑΝ Grinding plant Elefsina

– Aluminium of Greece

– Heracles General Cement

– Piraeus Port Authority

– Hellenic Fire Service

– Public Power Corporation

– Hellenic Air Force

– Hellenic Post

– Hellenic National Meteorological Service

– Hellenic Authority of Geological & Mineral Surveys

– VICTUS Networks

– Organization Earth, NGO

– Albatros Spa Resort Hotel

– Kolovou, K., Sons Ltd, elevators.



Pilot phase 2021-2023
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 The OHS framework is 
also applicable for 
occupational heat stress

 Down times are small

 Applied measures will 
also improve 
productivity

 Occupational safety 
and health summit 
14,15.5.2023, 
Stockholm.
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