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Africa – carrying the costs 

and health burden



“At 1.5°C, 2°C and 3°C of global warming above pre-industrial levels, mean 

annual temperatures in southern Africa are projected to be on average, 1.2°C, 

2.3°C and 3.3°C warmer than the 1994–2005 average respectively”

“Children born in 2020, under a 1.5°C-compatible scenario will be exposed to 3–4 

times more heatwaves in their lifetimes compared to people born in 1960, although 

in Angola this is 7–8 times….”



(Hyatt et al., 2010)



• Although extreme responses may be reported 

– death or prolonged hospital admission, acute 

work-related heat stress responses are poorly 

documented

• Chronic outcomes, eg kidney disease are 

generally not even considered

Data Scarcity



Data Scarcity



• “In 2008 382 cases of heat related illnesses 

were reported at a major gold mining group in 

South Africa. Of the 382 cases, 380 were heat 

cramps and two were heat exhaustion.” 
• (Claasen et al., 2009, SIMRAC Report)



Recent Research

(Ngwenya et al., 2018)

(The Lancet Planetary Health, 2022)



Sugarcane Workers and 

Heat Exposure

Msibi et al., 2023, unpublished



Levels of Dehydration



Indicators of CKD

Msibi et al., 2023, unpublished







• Acclimatization chambers for indigenous miners

Heat and Work: South 

African Mines





• Mponeng is a gold mine in South 

Africa's Gauteng province. The underground and 

surface works were commissioned in 1987. It extends 

over 4 kilometres (2.5 mi) below the surface,

• The temperature of the rock reaches 66 °C and the 

mine pumps slurry ice underground to cool the tunnel 

air to below 30 °C



Legislative Framework in SA



The mining industry



• A legal requirement for each mining operation

• Stipulates the need for a clear risk assessment, risk 

control and management

• Sets out the approach for medical surveillance for 

exposed workers

• Provides guidelines for Heat Stress Management, 

acclimatization, heat tolerance testing and heat 

tolerance screening

Code of Practice: 

Thermal Stress



• Approximately 25 African countries have some 

form of legislation that includes exposure to 

extreme temperatures

• Most are basic, and only address indoor work

• Some countries have detailed legislation:

– Gabon

– Namibia

– Mozambique

– Malawi

Policy in Other African 

Countries



– workers exposed to high temperatures must use personal 

protective equipment. Mining activities suspended when the 

temperature exceeds 33oC (Legislative Decree No. 48/73 of 5 

July 1973; General Safety Rules at Work in Industrial Units 

1973-07-05 (Art. 135))

– in industries where workers are exposed to extremely high or 

low temperatures, there must be transition chambers so that 

they can heat up or cool down gradually until they reach the 

outside temperature

– Heating systems that could corrupt the ambient air must not 

be used

– Steam and hot water piping or any other source of heat must 

be insulated in order to avoid thermal radiation on personnel

– fixed or removable guards, preferably fireproof, must be 

placed to protect workers against intense heat radiation

Mozambique



– (Decree No. 01494/PR/MTEPS, Art. 40). 

– The Decree contains detailed provisions related to thermal 

environment, in particular: 

– rest periods granted to workers exposed to extreme 

temperatures; 

– means to protect workers from heat and 

– personal protective equipment for workers who perform their 

work outside to protect them from bad weather. 

Gabon



• All workplaces at which workers are likely to be at risk 

for heat stress should undertake a risk assessment

– Considers environmental heat exposure (WBGT)

– Considers workplace conditions such as:

• Humidity 

• Air movement and air circulation.

• Radiant heat.

– Considers work intensity

– Determines scheduling of at risk work over the work day

– Determines control of hazard/risk based on heirachy of 

controls

Risk Assessment



• Cool zones: controlled air conditioned environment 

within the workspace for resting

• Increase air movement through use of fans

• Insulating hot surfaces that generate heat

• providing an air-cooling system;

• shading windows;

• siting workstations away from areas subject to radiant 

heat.

Engineering Controls



• Acclimatization 

• Change work patterns/time schedules

• Reduce work intensity

• Plan appropriate work-rest schedule

• task rotation and increased frequency of breaks

• training and education

Workplace Organisation



• Gel packs in a hard hat

• Use clothing that reflects radiant heat

• Wetted clothing and ice vest

Protective Equipment



• Ensuring medical surveillance for all workers exposed to 

hot working conditions

• Carefully define the focus on such surveillance to ensure 

specific health outcomes are monitored, including acute 

and chronic kidney disease

• Legislation and policy frameworks must be implemented 

about controlling exposure in the changing context

• Responsibility to protect health of workers must rest with 

employer, and not shifted to worker: redesigning work, 

not the worker

• Currently focus in African legislation in on indoor 

workers, but needs to consider outdoor workers urgently

Important Issues
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