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HEAT-SHIELD is a Horizon 2020 (Grant agreement no. 668786) inter-sectoral project dedicated to improve heat 

resilience in European workers. It is the defined mission to provide expertise to the European community ranging 

from the individual citizen to public and private policy makers to implement methods and procedures that may 

secure health and productivity in the face of present and future climatic heat scenarios.  

Current heat-stress levels have profound effects on human productivity and occupational health, and initial HEAT-

SHIELD investigations indicate that the detrimental effects (assessed in field studies with novel methods for 

identifying loss of working hours or evaluated as unit output; e.g. 

http://www.tandfonline.com/doi/full/10.1080/23328940.2017.1338210 ) are in fact even larger than originally 

estimated. Given future scenarios with rising temperature levels and especially our prognoses of higher frequency of 

heat waves in all Mediterranean and many Middle European countries, it is pertinent to address this issue. The 

HEAT-SHIELD project explores these effects across five strategic industries (transport, construction, manufacturing, 

tourism and agriculture) representing ~ 50% of the work force in the EU. We conduct field studies to identify how 

implementation of better knowledge on solutions will help workers and benefit human health, industrial 

productivity, the local economy and global climate. 

Accordingly, and aligned with the above-described mission, the vision of HEAT-SHIELD is that:  

All Europeans have access to state-of-the art knowledge and expert support to address current and future climatic 

heat scenarios and it is our aim that public as well as private policy makers will take efficient actions to minimize the 

detrimental effects of elevated environmental temperatures. 

The below picture outlines the actions and tasks associated with our aim of providing workers, advisors, 

employers and decision makers with informed know-how and sustainable solutions.  
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Heat stress relies on environmental elements (temperature, humidity, wind and radiation) and human physiological 

factors. To develop a heat warning system (for forecasting) and to analyze future scenarios, HEAT-SHIELD 

meteorologists, thermal physiologists, and occupational health professionals have collaborated (specific objective 1) 

to define or develop an environmental heat-stress index that meets the criteria of having relevance for working 

people measurable as well as derivable from available climate service data (with verification of models relying on at 

least 20 year data material). This was achieved via collaboration on D1.1 and launching of the prototype system 

(Milestone 1) that now provides weekly forecasts for exposures to both sun and shade for 1800 climate stations 

spread across Europe (quantile mapping applied to the EURO-CORDEX climate model). 

Weekly updates are provided on the project web page (www.heat-shield.eu) and via a preliminary prototype of the 

open access portal to be developed in the next phases (i.e. integration of specific objectives 1, 3 and 4 into objective 

5 – see picture above).  We are now capable of forecasting and producing warnings of relevance for personnel 

exposed to open sun or working in shaded areas. Ongoing, field studies and inter-sectoral collaboration covering the 

range from providers/developers of the heat-warning system to end-users (employers and employees) are now 

working to refine the system and define industry specific heat stress thresholds for warnings and advice adjusted to 

the relevant group of users. 

Furthermore, we employed the meteorological model to provide climate projections for the 21st Century at grid cell 

and station scale data. This work indicates a considerable increase of heat stress by the end of the century for 

emission scenarios RCP4.5 (i.e. limiting the average global temperature change to 2 °C) and RCP8.5 (i.e. no action to 

mitigate climate change). Specifically, Southern and parts of Central Europe will experience substantially more and 

extended periods of high heat stress. Current and future scenarios with expected heat waves over Europe are now 

being integrated in analyses assessing the health and productivity effects (specific objective 2) aiming at providing 

decision makers with informed know-how – on the entire range of effects that climate change may impose on 

health, ecological elements and economics. 

In addition, the HEAT-SHIELD partners are analyzing the impact of climate change scenarios on the health and 

productivity of workers. These investigations take into account the effects of age, gender distribution, and individual 

characteristics on the heat vulnerability of workers. This knowledge is of critical importance to ensure that the 

developed models and heat stress indices can be used to predict the impact of climate change scenarios on 

heterogeneous workforces, existing across different regions of EU in each of the addressed industrial sectors. In 

turn, all this information is used to generate vulnerability maps for health and productivity impact across Europe, 

which will indicate the current and future productivity and economic losses due to heat. We are using geographical 

information systems to combine meteorological information with data regarding climate change, the type of work of 

citizens living in different regions, physical requirements and exposures of different jobs.  

In parallel with the cross-sectoral scientific work on the specific objectives defined within the project partners, 

HEAT-SHIELD has also been dedicated to dissemination activities and establishment of a stakeholder network. With 

several presentations at international conferences, local workshops and two symposia specifically dedicated to 

presenting HEAT-SHIELD work (http://pptr2016.org – http://community.dur.ac.uk/icb.2017/symposia.html ) and a 

lead editorial in Temperature (http://www.tandfonline.com/doi/full/10.1080/23328940.2017.1338930?src=recsys) 

we have been able to reach and establish collaboration with a broad spectra of the scientific community as well as 

getting the attendance from politicians and policy makers at these events. Several national public (health and 

occupational services) and private stakeholders (companies participating in field studies) have been involved in the 

project and we have agreed on collaboration with large international organizations (ILO, WMO and WHO) on 

updating current knowledge on occupational heat-stress and associated health effects.  

The progression of the project and prospect for continued development of inter-sectoral solutions are promising, 

but with climate change on the horizon, the tasks are challenging and actions required.  

The HEAT-SHIELD logo (top left on picture) was designed to grasp this issue. The red temperature sign signaling the 

potential danger of excessive heat stress and hazard to human health, while the dark green font represents the 

complementary color to the red and symbolize the HEAT-SHIELD dedication to provide sustainable solutions and 

improve heat resilience in workers and provide knowledge to the community during present and future climate 

conditions.       
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