
ATTENDED CONFERENCES 

• 4th Conference with International Participation: Conference VIVUS – on Agriculture, 

Environmentalism, Horticulture and Floristics, Food Production and Processing and Nutrition 

»With Knowledge and Experience to New Entrepreneurial Opportunities« 

20-21 April 2016, Biotechnical Centre Naklo, Slovenia 

http://www.bc-naklo.si/raziskovalna-dejavnost/konferenca-vivus/arhiv-konferenc-archive-

of-conferences/konferenca-vivus-2016-conference-vivus-2016/ 

Abstract: Heat waves in Slovenia (Pogacar T., Zalar M., Črepinšek Z., Kajfež Bogataj L.) 

Heat waves are becoming an important issue in all sectors: from agriculture, public health, tourism 

to industry. It is assumed that their frequency and intensity have already increased, so their length 

and intensity were analysed on a yearly base. Maximum daily temperatures for the period 1961–

2010 at meteorological stations Ljubljana, Bilje, Celje, Črnomelj, Rateče and Murska Sobota were 

used. Periods 1961–1985 and 1986–2010 were compared. Heat wave occurs when for 5 consecutive 

days maximum daily air temperature does not fall under 29.5 °C. Impacts of climate change affect 

the number of heat waves: in Rateče they appear only in the second period, at other stations the 

number has increased. Heat waves start earlier and for Ljubljana it was shown that they are gaining 

intensity. Even at appropriate soil moisture heat wave can cause an important yield decrease, so 

there should be an application of heat index in agriculture. Furthermore, the impact of heat waves 

on the health and productivity of workers in agriculture and other sectors has to be assessed, which 

is planned to be done in the frame of Horizon 2020 five-year European project Heat-Shield.   

 

• Joint Congress of the 6th International Conference on Meteorology and Climatology of the 

Mediterranean (MetMed) & Challenges in Meteorology 5 (MI5) 

20-22 February 2017, Zagreb, Croatia 

http://www.metmed.eu/ 

Abstract 1: The role of the EU HEAT-SHIELD project in the Mediterranean (Pogacar T., Zalar 

M., Črepinšek Z., Kajfež Bogataj L.) 

During the 20th century, the temperature in Europe increased by 0.34°C per decade, more than the 

global average of 0.27°C per decade, last August was the warmest in the last 136 year. It was 0.98°C 

above the global average. The situation is similar in the Mediterranean region. This was 

accompanied by increased frequency and length of heat waves that can affect health even among 

acclimatized populations living in warm climates like the Mediterranean region. It is beyond any 

doubt that climate change is the biggest global-health threat of the 21st century with enormous 

consequences for humanity. Heat waves have significant impacts on weather patterns, especially on 

precipitation events, human beings, and ecosystems. Future climate scenarios indicate that the 

warming in the Mediterranean is likely to be largest in summer with more frequent and intense heat 

waves. We will present the HEAT-SHIELD project funded by the European Commission which started 

in January 2016. It is focusing on labor productivity loss due to climate change. In addition to other 

well-known effects of heat exposure, a number of studies have confirmed a 2% productivity loss for 

each degree centigrade above 25°C. The project is comprehensively addressing the thermal 

resilience of all European workers in the context of global warming and rising workplace 

temperatures as a consequence of rising air temperature using a multidisciplinary approach. Project 

objectives are to forecast weather patterns with special emphasis on extreme temperatures and 

heat waves in different European regions, one of them is the Mediterranean region, for various 

climate change scenarios. One of project objective is also to develop an online access service to help 

industry and society anticipate threats to workers’ health and to disseminate adaptation guidelines 
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to relevant stakeholders and to assess the efficacy of formulated strategies. The importance of the 

project is evidenced by the fact that the proposal was endorsed by supporting stakeholders, such as 

the World Health Organization, the Intergovernmental Panel on Climate Change, the United 

Kingdom Ministry of Health, the Cyprus Ministry of Environment, as well as relevant private sector 

and civil society entities from across the EU. 

Abstract 2: Impact of heat waves on Slovenian workers (Pogacar T., Zalar M., Črepinšek Z., 

Kajfež Bogataj L.) 

Summer temperatures in Europe are rising significantly, which is even more pronounced in the 

Mediterranean. Increasing number and intensity of heat waves, which is for example already notable 

in Slovenia, will worsen heat related problems in occupational settings that are even in present time 

experienced by millions of Europeans. According to World Health Organisation, it is anticipated that 

the rising temperatures in Europe during the 21st century will have significant detrimental impacts 

on the health of local populations – especially in occupational settings – and, as climate change 

becomes more prevalent, excess heat-related morbidity and mortality will rise between 3% and 6%. 

In addition to the well-known health effects of heat exposure, hot weather is associated with 

reduced productivity. Moreover, recent studies by members of the EU Heat-Shield project 

consortium have shown that as the workforce ages, its resilience to heat stress becomes diminished 

with even further negative effects on productivity. Thus, it is crucial to develop strategies to mitigate 

the detrimental health, societal, and economic effects of rising workplace temperatures. 5-year 

Horizon 2020 Heat-Shield project is an inter- and multidisciplinary project, the aim of which is to 

develop solutions and recommendations for workers in five industrial sectors (agriculture, 

manufacturing, construction, transportation, tourism). By putting the worker health as the centre of 

the approach, different aspects of the problem will be investigated, in relation with the specificities 

of each occupational setting, the stress put on the worker’s body, and possibilities (i.e. solutions to 

be investigated and assessed) to help them cope with thermally demanding scenarios. As one of the 

first steps in the project, there is an on-going study in Slovenia with measurement of temperature 

and humidity in a manufacturing plant. Besides, current working conditions in manufacturing plant 

and in various occupational settings (like Biotechnical Faculty, Publishing House etc.) are under 

research using comprehensive questionnaires to determine common knowledge of heat waves, 

workers’ daily habits and temperature sensation, awareness of existing regulations and any special 

actions taken during heat episodes of heat stress. This first overlook will in the last year of the 

project serve as a basis for assessment of formulated guidelines’ effects for workers' health, 

economic and social benefits and their impact on reducing inequalities. The study is on-going, and 

the final results will be presented at the meeting, comparing relations to gender, age, and searching 

for other correlations. 

• 6th PPTR Conference 2017  

December 2016, Ljubljana, Slovenia 

(I didn't find any link?) 

Abstract: Importance of inter-sectoral collaboration (Kajfež Bogataj L., Pogačar T., Zalar M.) 

In the context of global warming, the HEAT-SHIELD project will create an inter-sectoral framework to 

promote the health of European workers and improve the productivity of European industries.  

Transforming knowledge into policies is straightforward for policy makers. However, the faster 

information flows, global changes, and budget reductions are challenging the capacity of policy 

makers to make a positive impact. On the other hand, European research institutions produce 

cutting edge science that is rarely adopted in policy because it is not designed for policy exploitation. 

In the midst of this situation, the industry and civil society organisations feel that their voices are not 



being heard. The project will address this lack of inter-sectoral collaboration by creating an effective 

cooperation platform between relevant stakeholders. 

HEAT-SHIELD brings together: public health and environmental policy experts, knowledge in 

climatology, simulation, and occupational physiology from the research institutions, knowledge of 

occupational settings and market needs from the industrial partners ranging from SMEs to large 

corporations, and public opinion and worker rights from civil society organisations. This will foster 

knowledge sharing, encouraging innovation and shared culture of health promotion.  

For example, modelling and simulation approaches will be used to investigate ways to mitigate the 

heat stress of transportation workers, like heat-induced impairments in cognitive performance, 

which may affect driving capacity. Information will be gathered about the thermal conditions 

affecting transport workers and about the work distribution prevailing across Europe. Parameters 

potentially affecting the thermal balance of transport workers will be identified. Using the developed 

virtual testing environments, systematic studies will be conducted considering different alternatives 

to mitigate heat stress imposed on the workers' body. The goal will be to identify solutions with 

higher potential, identifying most relevant parameters or ranges, to mitigate heat stress imposed on 

workers, and improve their resilience to thermally demanding scenarios. 

• 4th  Slovenian fruit congress with international participation 

20-21 January 2017, Krško, Slovenia 

http://sadjar.si/zbornik-referatov-4-slovenskega-sadjarskega-kongresa-z-mednarodno-

udelezbo/ 

Abstract: Significance of heat waves in horticulture (Kajfež Bogataj L., Pogacar T., Zalar M., 

Črepinšek Z.) 

Characteristics of heat waves in Novo mesto were analyzed for the period 1961–2015. Heat waves 

after the year 1991 are more frequent, last longer and are more intense, which means that air 

temperatures reach higher during the whole wave. The online survey about the impact of heat 

waves on work and wellbeing was carried out among workers in agriculture. The results of workers 

in horticulture (fruit producers, viticulture, and winemaking, horticulture - 

vegetables/mushrooms/seeds/herbs) were analyzed. The results showed that workers experience 

heat stress and heat waves caused them health problems. 

• Conference: Health of the working population 
22 September 2017, Portorož, Slovenia 

http://www.vszi.upr.si/sl/konferenca-zdravje-delovno-aktivne-populacije-22-9-2017-

portoroz-0 

Abstract: Slovenian workers – is it too hot to work? (Pogačar T., Kajfež Bogataj L.) 

Frequency, duration, and intensity of heat waves have increased in Slovenia (and Europe), so the 

thermal resilience of workers is being addressed in the European Heat-Shield project (Horizon 2020). 

Wet bulb globe temperature (WBGT) index has been chosen to assess the thermal load of workers. 

Air temperature and relative humidity inside the factory are being measured to calculate WBGT, 

meteorological data were gained from the Celje station. A survey about heat stress impacts was 

conducted among workers (in the factory, farmers, tourist guides, in publishing house, at faculty).In 

the factory reached air temperatures in August 2016 to 33°C, WBGT values were mainly between 20 

and 25°C. Workplace temperature is during summer suitable for less than 5% workers in the factory 

and agriculture, and for 20% office workers. Heat stress has a negative impact on productivity, 

concentration, and well-being. Thirst, excessive sweating, tiredness, headache, and exhaustion are 

common (mainly more than 55%), some have already experienced worse health problems (nausea, 

prickly heat, muscle and heat cramps, fainting, heat stroke). As heat stress is already causing 
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problems, various solutions for its mitigation will be developed and tested in the next step of the 

Heat-Shield project. 

• New challenges in Agronomy 2017 

26-27 January, Laško, Slovenia 

http://www.agronomsko-drustvo.si/novi_izzivi.php 

Abstract: The impact of heat waves on workers in agricultural sector (Pogačar T., Zalar M., 

Kajfež Bogataj L.) 

In the frame of European Heat-Shield project, there is an on-going research dealing with solutions to 
heat stress impact on working population in five economic sectors: agriculture, tourism, construction, 
industry, and transport. According to the questionnaire, the exposure of Slovenian workers to heat 
stress during heat waves is already a problem in agriculture, apparently getting worse due to climate 
change and aging of working population. The topic is not well analysed and monitored; there are no 
guidelines for agricultural advisors how to help farmers. Workers in agricultural sector mostly drink 
more water, try to adapt working time and wear more appropriate clothes. However, they report 
about frequently experienced heat stress symptoms like increased sweating, thirst, fatigue and some 
of them about dizziness, enhanced stress and confusion. Among health issues during heat waves 
mainly has been already experienced exhaustion and headache, but in smaller extent also 
nausea/vomiting, heat rash, fainting and muscle cramps. To maintain the competitiveness we have to 
preserve the health and productivity of workers, so in the frame of Heat-Shield project warning 
systems and solutions for workers in all five sectors are being developed.  
 

• 4th symposium on natural disasters in Slovenia: Sustainable city development and natural 

disasters 

28 March 2017, Ig, Slovenia 

http://nns.zrc-sazu.si/ 

Abstract: Heat waves as natural disaster in cities (Zalar M., Pogačar T., Črepinšek Z., Kajfež 

Bogataj L.) 

With climate changes linked higher occurrence of extreme air temperatures are the reason for more 

often and more intense heat waves. In Slovenia, heat waves are not defined as a natural disaster, 

but in some countries they already are. Heat waves have a big impact on human health, well-being, 

and productivity. However, it is possible to adapt and to mitigate them, for example with green 

roofs. We analyzed heat waves occurrence and intensity for Ljubljana for the period 1878–2015, 

graphically presenting two various heat wave definitions. 

• 16th EMS Annual Meeting & 11th European Conference on Applied Climatology (ECAC) 

12-16 September 2016, Trieste, Italy 

http://www.emetsoc.org/emsecac-2016/ 

Section: Human biometeorology 

Abstract 1: Impact of heat waves on labour productivity – case study for industry (Pogačar 

T., Zalar M., Črepinšek Z., Kajfež Bogataj L., Ciuha U., Mekjavić I.)  

It is beyond any doubt that climate change is the biggest global health threat of the 21st century with 

enormous consequences for humanity. Rising temperatures have been observed in Europe 

considerably more than in other areas and have become a growing challenge for our community. 

Problems are already experienced by millions of Europeans during the summertime and aggravated 

during heat waves, particularly in occupational settings. In Slovenia we are now experiencing a greater 

number of heat waves, which start in early June and finish late August, sometimes early September. 

The purpose of this study was to document the history of heat waves in Slovenia, and to correlate the 

heat wave-induced heat stress in a manufacturing plant during the summer of 2016 with workers well-

being and productivity. We have analysed the heat waves for the period 1961-2015 using various heat 

http://www.emetsoc.org/emsecac-2016/


indices, such as HWMId, at several meteorological stations in Slovenia, representative for the whole 

country. The results demonstrate that the duration, intensity and frequency of heat waves is 

increasing significantly. The impact of high temperatures, such as those experienced during the heat 

waves, on health and productivity of workers, is well documented. However, there is a paucity of data 

regarding the effect on European workers. The European Union H2020 Heat-Shield project is an inter- 

and multidisciplinary project, the aim of which is to develop solutions and recommendations for 

workers in five industrial sectors (agriculture, manufacturing, construction, transportation, tourism). 

We are currently establishing a protocol for continuous assessment of the meteorological conditions 

(weather station), and the manner in which they impact on the conditions in a manufacturing plant. 

Air temperature and relative humidity are measured at critical workplaces (N=30) inside the plant, and 

below the ceiling. Workers are requested to provide daily ratings of perceived thermal comfort and 

well-being. In addition, interviews and/or comprehensive questionnaires will be conducted at the 

beginning and end of summer to determine common knowledge of heat waves, workers’ daily habits, 

awareness of existing regulations and any special actions taken during heat episodes of heat stress. In 

addition, objective assessments of daily productivity will allow correlation with heat stress experience 

by the workers during heat waves. The study is on-going, and the final results will be presented at the 

meeting. 

Section: Adaptation strategy 
Abstract 2: The role of the EU HEAT-SHIELD project in mitigation of heat waves’ impact 
on labor productivity (Kajfež Bogataj L., Mekjavić I., Pogačar T.) 

Heat waves have significant impacts on both ecosystems and human beings. Future climate scenarios 

indicate more frequent and severe heat waves in certain locations. There are a range of impacts 

associated with heat waves: increased water consumption, disruptions to transport and other 

services, extra power consumption and power outages, community health, reduced business activity 

and productivity, fire occurrences, losses to agricultural enterprises through damaged crops and food 

spoilage, all leading to  additional costs within the natural and built environments. We will present the 

HEAT-SHIELD project funded by the European Commission which started in 2016. It is focusing on 

labor productivity loss due to climate change, which is projected to reduce European GDP up to 0,5%, 

which is few times larger than at today's climate. The project is comprehensively addressing the 

thermal resilience of European workers in the context of global warming and rising workplace 

temperatures using a multidisciplinary approach. The HEAT-SHIELD project will create a sustainable 

inter-sectoral framework to promote health and prevent heat- induced illnesses of European workers 

and improve quality and productivity of strategic European industries. Project objectives are to 

forecast weather patterns in different European regions for various climate change scenarios to 

produce detailed information on workers’ future conditions, to assess the effects of the above 

forecasts on the health and productivity of workers of strategic industries across Europe (e.g., 

manufacturing, construction, transportation, tourism, agriculture). The variations in age and gender 

distribution in different industries and the heat vulnerability of different population groups will be also 

assessed. Technical and biophysical solutions to reduce workers’ heat stress will be screened and 

optimized and guidelines to promote health and prevent disease of workers formulated. Project 

objective is also to develop an online access service to help industry and society anticipate threats to 

workers’ health and to disseminate adaptation guidelines to relevant stakeholders and to assess the 

efficacy of formulated strategies. 

 

 

 



 


