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Evidence of risk

• Extreme heat is becoming more frequent in Mediterranean Europe, especially in Italy

• Multiple studies link extreme heat exposure, workplace injuries, and negative effects on wage loss, reduced 

productivity, and higher medical/insurance costs.

• In Italy (2014–2019), an estimated 25,632 work injuries were attributable to high temperatures, with 

compensation costs of ~€292 million. Marinaccio et al. 2025.

• Sectors most affected: manufacturing, construction, transport/storage, and agriculture (233 injuries, ~€4 million 

cost despite fewer workers).

• Companies need to adjust and implement protective measures. Lack of information and low perception of heat 

wave risks hinders worker safety optimization

Background



Policy implications in Italy: heat is a major emerging risk in occupational health and safety 

• Since 2021, regional regulations in Italy have restricted work during peak heat (12:30–16:00; from 

mid-June to August 31) when forecasts indicate “high risk” conditions for outdoor, intense physical 

activity.

• Initially applied in 3–4 regions (2021–2023; c.a. 300.000 workers concerned).

• In summer 2024, extended to 15 out of 20 regions, covering agriculture, horticulture, construction, 

and related sectors (~ 1.7 M workers concerned; ~+460% ).

• Aim: reduce heat risks for outdoor workers during extreme temperatures

Background



Worklimate (2020-2022) and Worklimate 2.0 (2023-2025) granted by INAIL (national work insurance agency) 

led by CNR Italian Research Council

Project focus:

• social costs related to heatwaves 

• knowledge of the effect of heat on workers and their perception 

• Identification of adaptation strategies (organizational solutions and 

operational procedures) 

• Heat alert system at the national level to forecast occupational heat 

risk 

The project





Investigating land managers’ perception of adaptation measures for the mitigation of heat waves impacts on 

outdoor agricultural workers. 

By means of:

1. An analysis of the challenges posed by heat waves within a specific agricultural context; 

2. The evaluation of perceived effectiveness of adaptation strategies based on empirical data collected from 

nine farms in an agricultural region. 

Objectives 



Methods 

• Exploratory interviews: 5 farm managers 

• Adaptation Measures Considered: 

Shifting/anticipating work hours

Creating shaded areas

More frequent breaks + access to water

Special equipment (ventilated/breathable clothing

• Methodology: multicriteria assessment (AHP – Analytic Hierarchy Process); Questionnaire, (Qualtrics 

platform): 15 responses (9 complete).

)

Data collection 2022-2023

• Feasibility/ effectiveness of 

adaptation strategies in 9 agricultural 

cooperatives (11.000 UAA). 



Results 
•Symptoms reported: tiredness, sweating, blood pressure drops, cramps.

•Activities most affected: fruit & vegetable harvesting (67%), field operations (44%), manual 

weeding (33%).

•Productivity loss:

•Common workers: 20–30% reduction (average 25%, some >30%).

•Specialized workers (e.g., tractor drivers): smaller losses (mostly 0–10%).

Adopted Adaptation Measures

•Breaks + water: 100%

•Shifting work hours: 89%

•Shaded areas: 67%

•Special equipment: 22%

•Other (e.g., umbrellas): 11%



Adaptation measures & effectiveness -> 

3 criteria: acceptability; timeliness; flexibility
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Results 

Most effective (according to farm managers): shifting/advancing working hours.



Discussion & conclusions

•First study exploring farm managers’ perceptions of heatwave adaptation measures to limit productivity 
losses.

• Adaptation strategies—rescheduling work hours—are key to reducing both health risks and economic 
costs 

.

✓ Advantages: easy, low-cost, quick to implement.

✓ Additional benefits: may improve fruit quality by reducing exposure before 

delivery.

✓ Downsides: reduced total working hours, potential income loss, disruption of 

routines, commuting issues, extra labor/logistics needs, possible need for 

lighting infrastructure if starting before dawn.



Other measures:

• effective but potentially more expensive and lower acceptability (lost working time, investment 

costs) .

Least effective: technical clothing (ventilated jackets, breathable fabrics).

• Seen as costly and often rejected by workers as uncomfortable for intense physical activity.

Discussion and conclusions 

•Policy implications: targeted incentives to support farms in adopting costlier measures (e.g., 

shading infrastructure, night schedules).



•Limitations:
• Small sample size, limited to Emilia-Romagna large cooperatives.
• Possible bias since these farms already focus on worker safety and adaptation capacity.
• Findings not be representative of national or international contexts.

…Next steps

•Enlarge sample

•Cost-benefit analysis of early warning: estimating the value of the heat alert systems

Discussion and conclusions 
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