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Abbreviations 

 

ACTRIS ; European Research Infrastructure for the observation of Aerosol, Clouds and Trace 

Gases 

AI ; Artificial Intelligence 

AOP ; Adverse Outcomes Pathways 

BWI ; Better Wellbeing Indicator 

DALYs ; Disability Adjusted Life Years 

EBD ; Environmental Burden of Disease 

EFSA ; European Food Safety Authority 

IPCHEM ; Information Platform for Chemicals Monitoring 

EMEP ; European Monitoring and Evaluation Programme 

ESFRI ; European Strategic Forum on Research Infrastructures 

GDPR ; General Data Protection Regulation 

GHG ; Greenhouse Gas  

GIS ; Geographic Information Systems 

HBM4EU ; European Human Biomonitoring Initiative 

ICOS ; Integrated Carbon Observation System 

IF/RF-EMF ; Intermediate (IF) and Radiofrequency Fields (RF-EMF) 

IPCC ; Intergovernmental Panel on Climate Change 

MS/MS ; tandem Mass Spectrometry 

NCDs ; Noncommunicable Diseases 

NGO : Non-Governmental Organizations 

NIAS ; Non Intentionally Added Substances  

OECD ; Organisation for Economic Co-operation and Development 

PFAS ; Per- and Polyfluoroalkyl Substances 

POPs ; Persistent Organic Pollutants 

RG ; Research Goal  

RIs ; Results and Impacts 

SDGs ; Sustainable Development Goals 

SES ; Socioeconomic Status  

SMEs ; Small and Medium-sized Enterprises 

SVHC ; Substances of Very High Concern 

UNEP ; United Nation Environment Programme 

WHO ; World Health Organization  
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Executive summary 

Environmental degradation and pollution, 

climate change and disruption of 

ecosystems services damage health and 

quality of life, and differentially affect 

socially disadvantaged and vulnerable 

population groups. Areas of concern 

related to environmental factors are diverse 

and include climate change, biodiversity 

loss, urbanization, inequalities, health 

sector, and occupational settings as well as 

air quality, water quality, food quality, 

chemicals, waste, infectious agents and 

many other stressors. In the European 

context, the recently launched Green Deal 

(https://ec.europa.eu/info/strategy/prioriti

es-2019-2024/european-green-deal_en) 

provides a number of opportunities and 

policy aims to address these critical issues. 

There are strong expectations on how 

research can support public policies to 

develop preventive and protective actions. 

A better understanding of the determinants 

of health effects is critical to select rational 

and efficient policies and to implement 

them. In addition to targeted research 

aiming to specifically address the 

mechanisms and effects of given stressors, 

a more holistic research using 

transformational cross-disciplinary 

approaches is needed. 

The aim of HERA is to identify and prioritise 

the major research fields and tools that 

could address the issues raised above. 

HERA consists of 24 partners from 

environment climate and health institutions 

across Europe covering both research 

institutes and health safety agencies. 

Following an extensive review of the current 

knowledge, policies and strategies, a 

methodology was devised to identify and 

consult scientific communities and other 

relevant stakeholder groups (policy makers, 

local authorities, NGOs, industry and 

others) across Europe to identify the 

knowledge gaps in the environment, 

climate and health nexus and the research 

needs. Web-based surveys targeting the 

research communities and stakeholder 

groups have been carried out along with a 

series of online and face-to-face 

consultation meetings resulting in 

recognised research needs ranging from 

environmental exposures and human 

health factors and problem- and sector-

based approaches to environment and 

human health as well as more holistic 

approaches. 

An interim research agenda for 

environment, climate and health in Europe 

for 2020-2030 is proposed based on work 

conducted during the first year of HERA 

project consisting of themes grouped into 

six Research Goals (RG). The first three RGs 

relate to environmental exposures, sector-

based issues and more holistic questions 

that need additional research (RG1, RG2, 

RG3); the next two (RG4, RG5) address 

methodologies, tools and infrastructures 

that form an essential basis for tackling the 

research needs. The last RG (RG6) describes 

higher-level multidisciplinary transforma-

tional approaches that would enable us to 

address the significant challenges ahead of 

us.  

https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en
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 RG1. Reduce the effects of climate 

change and ecological degradation on 

health: the identified research needs 

concern the effects of climate change on 

health, the role of biodiversity loss and the 

possible impact of the degradation of 

natural systems. 

 

RG2. Eliminate environmental exposures 

harmful to health: additional research is 

required concerning a variety of stressors 

including chemicals and chemical mixtures, 

plastics, waste (also in relation to circular 

economy), water contaminants, different 

types of radiation and biological agents.  

 

RG3. Promote healthy lives in 

sustainable and inclusive societies: this 

research goal covers a large number of 

critical research needs concerning urban 

and rural living, air pollution, mobility, 

sustainable energy consumption, 

occupational conditions including farming, 

and ecosystem services for more 

sustainable and inclusive societies.  

RG4. Improve health impact assessment 

of environmental factors and promote 

intervention research: this goal covers 

methodologies in health impact 

assessment as well as the related social and 

economic costs and methods for 

implementation research. 

 

 RG5. Develop infrastructures and new 

technologies for understanding 

environment impacts on health: robust 

infrastructures and tools are critical for the 

sustainability of research efforts in this field. 

Such infrastructures include cohorts, 

exposome, and planetary health 

monitoring. 

  

RG6. Support transformational change 

approaches in environment and health: 

transformational approaches are required 

to address the environmental challenges; 

they are based on interdisciplinarity and 

include technical, political, economic and 

ethical components. 

 

 

This interim agenda is a first step to identify research needs and we will pursue 

to better identify the research orientations that are needed as well as prioritize 

the most urgent ones. 

 

 

 

  

While numerous aspects of global changes and biological agents are covered in the 

interim agenda, the unprecedented and totally new implications that the COVID-19 

pandemic will have on global societies are not included. The HERA interim agenda will 

be updated in the next few months to take into account implications to research priorities 

of the current and future global pandemics. 
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Communication summary   

Citizens are extremely concerned about the 

effects of climate change and of 

environmental deterioration on both 

human and ecosystem health. The recently 

adopted European Green Deal addresses 

these concerns and sets a number of 

specific objectives to address these 

problems. Innovative and creative research 

is needed to support such adaptive and 

preventive measures and the aim of HERA 

is to identify and prioritise the major 

research goals that could address these 

challenges.  

HERA consists of 24 partners from 

institutions across Europe involved in the 

environment climate and health nexus. 

Over the first year of the project, an 

extensive review of current knowledge, 

policies and activities was performed. Web-

based surveys targeting research 

communities and stakeholder groups have 

been carried out along with a series of 

online and face-to-face consultation 

meetings involving hundreds of researchers 

and other stakeholders in Europe resulting 

in the identification of a number of research 

areas that needed to be addressed.  

Recommendations cover research to 

reduce the effects of climate change and 

environmental degradation on health, to 

eliminate environmental exposures harmful 

to health such as chemicals, plastics and 

radiation and to promote healthy lives in 

sustainable and inclusive societies including 

research on urban and rural living, air 

pollution and occupational conditions. To 

achieve these goals, infrastructures and 

tools such as cohorts, exposome 

infrastructures and planetary health 

monitoring are required. Due to the 

urgency of the challenges that we are 

facing, a series of research needs to achieve 

transformational changes using innovative 

interdisciplinary approaches are put 

forward.  

The work of the HERA consortium will 

continue and the interim agenda will be 

further refined to provide more specific 

directions through Europe-wide 

consultations to be carried out in 2020. A 

final research agenda will be available in 

2021.

 



 

 

SUMMARY / HERA PROJECT / EUROPEAN PRIORITIES FOR 2020-2030 / IMPACTS OF IDENTIFIES GOALS / ANNEXES 

 

 

  interim document – February 2020 

10 

  



 

 

SUMMARY / HERA PROJECT / EUROPEAN PRIORITIES FOR 2020-2030 / IMPACTS OF IDENTIFIES GOALS / ANNEXES 

 

 

  interim document – February 2020 

11 

 The HERA Project and its 

scientific and policy 

background 

  



 

 

SUMMARY / HERA PROJECT / EUROPEAN PRIORITIES FOR 2020-2030 / IMPACTS OF IDENTIFIES GOALS / ANNEXES 

 

 

  interim document – February 2020 

12 

  



 

 

SUMMARY / HERA PROJECT / EUROPEAN PRIORITIES FOR 2020-2030 / IMPACTS OF IDENTIFIES GOALS / ANNEXES 

 

 

  interim document – February 2020 

13 

 

A.1 / INTRODUCTION   
             

    

The planetary landscape 
 

Environmental degradation and pollution, 

climate change and disruption of 

ecosystems impact health and quality of 

life, and differentially affect socially 

disadvantaged and vulnerable population 

groups. Ecosystem services are not 

unlimited; therefore, impacts of ecosystem 

degradation on health are likely to increase. 

Both drivers of change and direct pressures 

are involved in such interactions and need 

to be identified and studied. Emerging and 

re-emerging infectious diseases, and the 

high frequency and increase in chronic non-

communicable diseases such as 

neurodegenerative diseases, 

cardiometabolic, immune diseases and 

cancer, are recognised threats to European 

and international public health. Areas of 

concern related to environmental factors 

are diverse and include climate change, 

biodiversity loss, urbanisation, inequalities, 

health sector and occupational settings as 

well as air quality, water quality, food 

quality, chemicals, waste, infectious agents 

and many other stressors. Although 

rigorous studies of associated economic 

costs are missing for many environmental 

threats, it is believed that the socio-

economic costs of such deterioration are 

very significant. It is also recognised that 

                                                 
1 IPCC Global warming 1.5 degrees report: 
https://www.ipcc.ch/sr15/download/ 

2 WHO The 1.5 Health report, Ebi et al. 
https://www.who.int/globalchange/181008_the_1_5_healthre

port.pdf 

high-quality environments , for example 

environments providing good access to 

health care, inclusive and safe 

neighbourhoods, green and blue spaces, 

promoting active and healthy living 

standards in cities, can have positive effects 

on health and socio-economic benefits .  

Several reports from international 

organisations such as IPCC1, WHO2 and the 

Lancet countdown3 have described the 

current planetary landscape, analysed 

different scenarios for the future and 

highlighted the urgency to act, in particular 

to limit temperature increase to 1.5°C. 

Above that threshold, the environmental 

consequences as well as the health impacts 

are expected to be severe, although 

understanding the actual impacts of climate 

change on health requires significant 

research efforts. Other reports have 

focused on the environmental and health 

consequences of chemicals4. 

Understanding how individual and multiple 

stressors affect human health, quantifying 

the corresponding population impact and 

characterising and assessing their possible 

interactions are major challenges that need 

to be addressed. 

3 Lancet countdown on health and climate change. Watts 
et al. 2019 
https://www.thelancet.com/journals/lancet/article/PIIS0140-
6736(19)32596-6/fulltext 
 
4 Euchemical Policy 2030 
https://euchemicalspolicy2030.teamwork.fr/docs/report.pdf 

https://www.ipcc.ch/sr15/download/
https://www.who.int/globalchange/181008_the_1_5_healthreport.pdf
https://www.who.int/globalchange/181008_the_1_5_healthreport.pdf
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(19)32596-6/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(19)32596-6/fulltext
https://euchemicalspolicy2030.teamwork.fr/docs/report.pdf
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The political landscape: the Green Deal 
 

Citizens across the EU and the world are 

extremely concerned by the deterioration 

of their environment and related effects on 

both human and ecosystem health. Over 

the last few years, the political agenda has 

attempted to address these concerns 

culminating in the adoption of the Green 

Deal5 by the European Commission in 2019. 

The Green Deal consists in a number of 

policy objectives and strategies, including 

climate neutrality in 2050, circular economy 

action plan, biodiversity preservation 

strategy, zero pollution ambition and 

sustainable food strategy. Also, member 

states have developed policies to address 

citizens’ expectations, for example the 

“make our planet great again”6 initiative.  

At the European level, the environment and 

health process that resulted in the Ostrava 

Declaration (2017)7 addresses some of the 

major environmental determinants of 

human health and wellbeing. At the global 

level, the Sustainable Development Goals 

provide a great opportunity to integrate 

health and sustainability through the 

appropriate selection of indicators relevant 

to human wellbeing, enabling infrastructure 

for development, and supporting natural 

systems, together with strong governance8.  

 

The research landscape 
 

The global political strategies described 

above must be accompanied by a research 

strategy that aims to better understand the 

impact of environmental and climate 

stressors on health and the optimal 

mechanisms for the implementation of 

protective measures. At the EU level, this is 

translated into the next research and 

innovation framework programme 

“Horizon Europe”9 which includes five 

mission areas: 1) cancer, 2) adaptation to 

climate change, 3) healthy oceans, seas, 

coastal and inland waters, 4) smart cities 

and 5) soil, health and food. All these 

                                                 
5 European green deal 
https://ec.europa.eu/info/strategy/priorities-2019-
2024/european-green-deal_en 
6 Make our planet great again 
https://www.campusfrance.org/en/make-our-planet-great-
again-en 
7 WHO; Declaration of the Sixth Ministerial Conference 
on Environment and Health  
http://www.euro.who.int/en/media-
centre/events/events/2017/06/sixth-ministerial-conference-on-

mission areas are within HERA’s scope, 

particularly if the health-oriented mission 

covers environmental factors and vice 

versa. In Horizon Europe, the Health Cluster 

includes a sub section on “living and 

working in a health-promoting 

environment”, but other clusters and 

instruments are also expected to address 

environmental health and climate change 

related research, hence connecting to 

several research areas identified in HERA. 

There are strong expectations on how 

research can support public policies to  

 

environment-and-health/documentation/declaration-of-the-
sixth-ministerial-conference-on-environment-and-health 
8 Sustainables development goals 
 https://www.un.org/sustainabledevelopment/sustainable-
development-goals/ 
9 Orientations towards the first Strategic Plan for Horizon 

Europe 2019 
https://ec.europa.eu/info/files/orientations-towards-first-

strategic-plan-horizon-europe_en 

https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en
https://www.campusfrance.org/en/make-our-planet-great-again-en
https://www.campusfrance.org/en/make-our-planet-great-again-en
http://www.euro.who.int/en/media-centre/events/events/2017/06/sixth-ministerial-conference-on-environment-and-health/documentation/declaration-of-the-sixth-ministerial-conference-on-environment-and-health
http://www.euro.who.int/en/media-centre/events/events/2017/06/sixth-ministerial-conference-on-environment-and-health/documentation/declaration-of-the-sixth-ministerial-conference-on-environment-and-health
http://www.euro.who.int/en/media-centre/events/events/2017/06/sixth-ministerial-conference-on-environment-and-health/documentation/declaration-of-the-sixth-ministerial-conference-on-environment-and-health
http://www.euro.who.int/en/media-centre/events/events/2017/06/sixth-ministerial-conference-on-environment-and-health/documentation/declaration-of-the-sixth-ministerial-conference-on-environment-and-health
https://www.un.org/sustainabledevelopment/sustainable-development-goals/
https://www.un.org/sustainabledevelopment/sustainable-development-goals/
https://ec.europa.eu/info/files/orientations-towards-first-strategic-plan-horizon-europe_en
https://ec.europa.eu/info/files/orientations-towards-first-strategic-plan-horizon-europe_en
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develop preventive and protective actions. 

A better understanding of the determinants 

of health effects is critical to select and 

implement rational and efficient policies. 

For example, measures to prevent climate 

change, e.g. to reduce CO2 emissions, can 

also have important health co-benefits. 

Also, the consequences of the growth in 

urban populations emphasises the 

importance of policies that improve health 

and the quality of the urban environment, 

such as through reduced air pollution and 

noise, increased physical activity, provision 

of green spaces, and improved urban 

planning to prevent sprawl and decrease 

the magnitude of urban heat islands. 

Similarly, the management of ecosystems 

and their biodiversity in order to protect 

natural systems can indirectly reduce 

human disease risk. 

Due to the complexity and urgency of the 

implementation of adaptive and preventive 

measures, the Sustainable Development 

Goals will only be achieved through  

 

transformative changes across economy, 

society, politics and technology10. This will 

enable simultaneous achievement of 

multiple societal goals, including those 

related to food, water, energy, health and 

well-being, mitigation and adaptation to 

climate change and conservation and 

sustainable use of nature. Inclusive, 

integrated and informed governance 

approaches are needed to enable 

sustainable transformations and reduce 

risks related to the uncertainties and 

complexities of transformation processes. 

Interventions, such as nature-based 

solutions11, can be cost-effective for 

meeting the Sustainable Development 

Goals. To identify the best approaches to 

achieve such goals, innovative and creative 

research and solutions are needed beyond 

traditional silos12. Thus, in addition to 

targeted research aiming to specifically 

address the mechanisms and effects of 

particular stressors, more holistic research 

using transformative interdisciplinary 

approaches is needed.

 

                                                 
10  Global Assessment Report on Biodiversity and 
Ecosystem Services  
https://ipbes.net/global-assessment-report-biodiversity-
ecosystem-services 
11 actions to protect, sustainably manage, and restore 
natural or modified ecosystems, that address societal 
challenges effectively and adaptively, simultaneously 
providing human well-being and biodiversity benefits”. 

12 WHO group, EH Research Priorities ;2020; Morris G, 
Martuzzi M, Fleming LE, Racioppi F, Matic S. 
Environmental Health Research: Identifying the Context 
and the Needs, and Choosing Priorities. Oxford 
Research Encyclopedia of Environmental Science. 
Oxford University Press. 

The HERA vision 

Integrated and holistic approaches provide the future framework for research and policies 

that simultaneously promote human health and wellbeing while improving the critical 

state of the environment, including climate change mitigation 

https://ipbes.net/global-assessment-report-biodiversity-ecosystem-services
https://ipbes.net/global-assessment-report-biodiversity-ecosystem-services
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The HERA agenda and work is based on 

principles of transparency, inclusiveness 

and mutual learning. The specific research 

recommendations from the HERA project 

aim to support policy makers, authorities,  

the public health sector, industry, NGOs 

and citizens. The aim of HERA is to identify 

and prioritise the major research fields and 

tools that could address the issues raised 

above. Research is required to increase  

 

knowledge on identified needs, but also to 

increase the integration of available 

knowledge and its implementation in 

public policies. We also identify required 

infrastructures and tools that are expected  

to boost European research in the 

environment, climate and health fields and 

we make recommendation to support 

human resources, training and education as 

well as citizen awareness and involvement. 

 

  

Overall goal for future research 

Understanding and integrating transformational processes in research, policy and practice 

are essential to achieve profound changes and improve health, mitigate and adapt to 

climate change and reduce health inequalities. Strengthening of inter- and 

transdisciplinary and implementation research is needed in order to develop and 

implement effective measures and policies and implement effective measures and policies. 
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A.2 / PROCESS AND METHODOLOGIES OF THE 

HERA PROJECT  

             

 

The HERA consortium includes 24 partners 

from institutions across Europe involved in 

the environment, climate and health field 

and is closely connected to numerous 

researchers, policy makers, local authorities, 

NGOs, industry and other stakeholders 

across Europe. To create this research 

agenda, the partners developed a specific 

methodology to consult and involve 

scientists and stakeholders in identifying 

knowledge gaps and research needs. A 

Consultation Group and an International 

Advisory Board complement this scientific 

contribution. The involvement of 

stakeholders and end-users, both from the 

research and policy domains, increases the 

impact and relevance of the HERA 

conclusions. 

The main deliverable of the HERA project is 

the European research agenda for 

environment, climate and health 2020-

2030. Here we provide an interim agenda 

that will form the basis for further 

stakeholder engagement including 

additional surveys and workshops. 

Proposals mentioned below will be further 

developed through Europe-wide 

consultations to provide more specific 

recommendations. 

 

The scheme below presents the methodological framework used so far in HERA.  

 

Figure 1. HERA framework for engaging stakeholders and scientist in the definition of Research goals (RG) 

for the interim agenda. Notes: “gaps in gaps” indicate research areas not identified through the researcher and 

stakeholder consultations but identified by the HERA partners during the review process; “white areas” indicate 

areas with significant gaps in current research; priorities for these white areas are likely to be developed as more 

knowledge is gained. In a second stage of HERA, the identified research needs will be prioritised. 
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The main aim of HERA is to identify the 

knowledge gaps in the environment, 

climate and health nexus. To achieve this 

aim the HERA partners identified twenty-

one research areas and grouped them into 

three categories:  

1) Environmental exposures and human 

health, e.g. chemical pollutants and noise 

2) Problem/sector-based approaches to 

environment and human health, e.g. 

transport 

3) Holistic approaches to environment and 

human health, e.g. planetary health.  

A web-based survey using these research 

areas was sent to the research community. 

The scientists were identified and invited 

through the various networks of the HERA 

partners. The surveyed scientists were 

asked to highlight research gaps and to 

provide comments and justifications. More 

than 300 scientists filled in the survey (see 

Annex 2) and the results were evaluated 

using HERA criteria. These criteria consist of 

novelty, importance to people, importance 

for the environment, impact (on policies 

and practices) as well as the potential to 

promote innovation within the framework 

of the Sustainable Development Goals 

(modified from Kogevinas, Environ Epi 

2017). All answers to each research topic 

were evaluated and analysed by consortium 

members and/or by external experts from 

different fields, and a summary of each 

topic area was prepared by the HERA 

partners. This led to the identification of 

gaps in knowledge and research needs 

within each topic. Although prioritisation is 

implicit through the selection of the areas 

included in the report there was no attempt 

                                                 
13 Global Environment Outlook 6, UNEP 2019 and 
Environmental Outlook to 2050, OECD (2012) 

to quantify priorities between the major 

areas or within each area.  

Concomitantly, we identified major policy 

needs in health, environment, climate 

change nexus that would benefit from 

additional research. This was carried out 

through an analysis of key national and 

European policy documents (e.g. from 

OECD and UNEP13) combined with 

stakeholder consultation. The stakeholder 

consultation process started with a 

systematic stakeholder mapping to identify 

relevant national, regional and European 

stakeholders representing authorities, 

intergovernmental organisations, civil 

society and the private sector. A survey, to 

identify policy needs and respective 

knowledge gaps in the environment, health 

and climate nexus, was then sent to the 

identified stakeholders (294 responses) and 

posted on Twitter (61 responses). The policy 

and knowledge needs were then discussed 

in a few workshops organised in 2019. A 

workshop with the consultation group, 

which consists of European stakeholders 

from EU institutions, intergovernmental 

organisations, civil society organisations 

and industries, as well as some regional 

stakeholder workshops have been 

organised. 

By comparing the findings from the 

stakeholder and science community 

consultations on policy and knowledge 

needs and research gaps, we identified 

areas (called “white areas”) such as the 

health effects of biodiversity loss and 

energy changes that require significant 

research efforts and additional attention 

from the consortium. We integrated the 

preliminary results of the research gap 

analysis and stakeholder consultations by  
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clustering similar policy areas highlighted 

by the stakeholder community and research 

topics pointed out by the research 

community and analysing their 

commonalities. The analysis and iterative 

rounds of clustering by the HERA partners 

led to the identification of six major topics 

converted into Research Goals (RG). 

In line with the stakeholders’ 

recommendations, we analysed the major 

methodologies in health and impact 

assessment and, in the future, will identify 

guidelines for the evaluation of these 

impacts and their economic consequences 

related to environmental changes.  

Based on this methodology, we present an 

interim list of priority research areas  

 

 

grouped into 6 Research Goals. For more 

details on the methodology and process, 

please see the Annexes 1 and 2.  

Before describing the outcomes of HERA’s 

consultation and coordination efforts, we 

would like to state that this is an interim 

research agenda and there are some 

limitations to the work done until now. 

Indeed, while we did consult a large 

number of scientists, this may not be 

representative of the research community 

at large. Also, we have not yet developed a 

robust and systematic priorization strategy. 

These limitations will be addressed in the 

second phase of the HERA project which 

should lead to a more representative and 

structured agenda. 

  

Research Goals on Environment, Climate and Health 2020-2030 

 RG1. Reduce the effects of climate change and ecological degradation on health 

 RG2. Eliminate environmental exposures harmful to health 

 RG3. Promote healthy lives in sustainable and inclusive societies 

 RG4. Improve health impact assessment of environmental factors and promote 

intervention research 

 RG5. Develop infrastructures, technologies and human resources for sustainable research 

on environment and health  

 RG6. Support transformational change approaches in environment and health 
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Figure 2. Scheme representing the interactions among the different Research goals. Research needs for 

infrastructures and methodologies are described in RG4 and RG6. These tools are required to develop projects 

addressing global, problem-based and targeted issues in environment, climate and health. Ambitious 

multidisciplinary transformational approaches will be needed to tackle the major questions that need to be 

addressed in the next decade.  

 

Disclaimer concerning the COVID-19 pandemic: 

The interim agenda was finalised in late January 2020, just as the COVID-19 epidemic was 

developing and before the realisation of the global pandemic. While several aspects of global 

changes and biological agents are addressed in the interim agenda on the environment, 

climate and health nexus, the unprecedented and totally new implications that this pandemic 

will have on global societies and the corresponding research needs are not included. These 

may refer to the interactions between infections and environmental and climate change, 

lifestyle, behavioral, societal and economic impacts. The HERA interim agenda will be updated 

in the next few months, as a better understanding of the pandemic is developed, to take into 

account the current global pandemic and its effects including lessons learned and 

implications for the outlined strategic research goals. 
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European priorities in the 

nexus Environment, 

Climate & Health for 

2020-2030 
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B.1 / INTRODUCTION 

             

 

 

Based on the HERA methodology described 

above including consultation of various 

stakeholders and of the scientific 

community, several critical research areas at 

the nexus of environment, climate and 

health have emerged. Those prioritized 

areas share some common features as they 

address multiple stressors, require 

interdisciplinary approaches, additional 

knowledge and improved integration and 

implementation of available knowledge.   

The research agenda aims to cover all those 

features and the emphasis on one or 

another will depend on the specific objective 

and the expected impact.  

Proposals are presented as Research Goals 

(RGs) that represent the vision proposed by 

HERA, highlighting the impacts expected 

from research activities to be carried out in 

the next years. While there are clear 

environmental threats to human and 

ecosystem health, there are also 

opportunities related to the promotion of 

positive environments and to co-benefits 

associated with targeted interventions.  

Systemic and integrated approaches are 

needed to tackle current complex and 

interlinked problems, as stressed by the 

respondents of the stakeholder survey, the 

HERA Consultation Group and the expert 

consultation. This vision is captured in 

specific strategic goals that are also 

interlinked, consisting in mitigating and 

adapting to global change, diminishing 

negative environmental exposures, 

promoting healthy living and improving 

public health. Additional objectives are 

critical to achieve such RGs and consist of 

developing infrastructures and 

technological tools as well as supporting 

transformational approaches that enable 

the efficient implementation of research 

findings and which bridge gaps between 

research, policy and society, thus 

empowering citizens and ensuring an 

efficient uptake of science. During the 

course of our survey analyses we noted that 

some topics that were highlighted by 

stakeholders as priority policy needs, were 

not met by a comparable input from the 

academic community. These “white areas” 

such as energy transition and biodiversity 

will require some further attention in the 

agenda and in the next steps of HERA.  

The research goals encompass several 

objectives that may require different types 

of research, approaches and different levels 

of commitment or funding sources. For each 

strategic goal, we will list the specific 

objectives as well as the corresponding 

relevance, research priorities, expected 

impacts and links to Sustainable 

Development Goals (SDGs) and/or Ostrava 

Declaration. The SDGs were adopted by all 
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United Nations Member States in 2015 as a 

universal call to action to protect the planet, 

reduce poverty and ensure that all people 

will enjoy peace and prosperity by 2030 

United Nations, 2015)14.  The Ostrava 

Declaration was adopted in 2017 by the 

Sixth Ministerial Conference on Environment 

and Health to continue to address the 

leading environmental determinants of ill-

health, including air pollution, inadequate 

water and sanitation services, hazardous 

chemicals, waste, contaminated sites and 

climate change (WHO, 2017)7.  

  

 

 

B.2 / RESEARCH GOALS  

             

 

 

RG1. Reduce the effects of climate change and ecological 

degradation on health 
 

Human consumption and production 

activities are damaging our global 

ecosystems and the resources, and systems 

that we rely on as a species for health, 

wellbeing and survival. Our economies are 

largely based on ‘take-make-consume-

dispose’ models that impoverish our basic 

global resources at an unprecedented rate, 

destroying biodiversity, generating 

pollution which is leading to climate 

change, poor health and environmental 

unsustainability. Our transport, energy and 

food production systems generate high 

levels of pollution that damage health.  

According to the recent Global Assessment 

Report on Biodiversity and Ecosystem 

Services (2019)10 the Earth's biodiversity has 

suffered a catastrophic decline 

unprecedented in human history due to 

                                                 
14 The 2030 agenda for sustainable development 
https://sustainabledevelopment.un.org/content/documents/212

human impact on the environment in the 

past half-century. An estimated 82 percent 

of wild mammal biomass has been lost, 

while 40 percent of amphibians, almost a 

third of reef-building corals, more than a 

third of marine mammals, and 10 percent of 

all insects are threatened with extinction. 

Carbon dioxide emissions have doubled 

and plastic pollution has increased tenfold 

since 1980, and each year 300–400 million 

tons of heavy metals, solvents, toxic sludge 

and other wastes from industrial facilities 

are dumped into the world’s oceans and 

rivers. 

Climate protection plays a particularly 

important part in the transformation 

towards sustainability, as it is a condition 

sine qua non for sustainable development: 

although climate protection alone cannot 

52030%20Agenda%20for%20Sustainable%20Development%20w
eb.pdf 

http://www.euro.who.int/__data/assets/pdf_file/0007/341944/OstravaDeclaration_SIGNED.pdf?ua=1
https://ipbes.net/global-assessment-report-biodiversity-ecosystem-services
https://sustainabledevelopment.un.org/content/documents/21252030%20Agenda%20for%20Sustainable%20Development%20web.pdf
https://sustainabledevelopment.un.org/content/documents/21252030%20Agenda%20for%20Sustainable%20Development%20web.pdf
https://sustainabledevelopment.un.org/content/documents/21252030%20Agenda%20for%20Sustainable%20Development%20web.pdf
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guarantee the conservation of the natural 

life-support systems on which humanity 

depends, it is nevertheless foreseeable that 

without effective climate protection, 

mankind will soon have to do without some 

essential development opportunities. 

Sustainable solutions can thus reinforce 

each other, creating a win-win situation. 

 

RG 1.1 Effects of climate change on human health and forecasts 
 

Objective 

To examine health effects from climate 

change including vulnerable groups and 

develop better forecasts of long-term 

health impacts.  

 

Relevance 

Human health is expected to be adversely 

affected through climatic changes either 

directly (e.g. extreme weather events) or 

indirectly (e.g. changing distribution 

patterns of disease transmitting vectors, 

geo-political changes). Climate change has 

the potential to disrupt core public health 

infrastructure and challenge health 

services3. Substantial increases in morbidity 

and mortality are expected in association 

with a range of health outcomes, including 

heat-related illnesses, illnesses caused by 

poor air quality, undernutrition from 

reduced food quality and security, and 

selected vector-borne diseases in some 

locations; at the same time, worker 

productivity is expected to decrease, 

particularly at low latitudes (Haines & Ebi, 

2019)15. Vulnerable populations and 

regions will be differentially affected, with 

expected increases in poverty and 

inequities as a consequence of climate 

change.  

                                                 
15 Haines A, Ebi K. The Imperative for Climate Action to 
Protect Health. Solomon CG, editor. N Engl J Med. 2019 

Policy relevance:  Tackling climate change is 

high on the EU policy agenda: The EU aims 

to become climate-neutral by 2050, protect 

human health and wildlife and ensure a just 

transition5. The European Green Deal 

outlines a path for the great transformation 

required to achieve this goal. Contributing 

to achievement of the SDGs is emphasized 

in the EU strategy. The urgent societal need 

for developing solutions to tackle climate 

change in a just and inclusive way and 

assess and monitor health impacts in an 

integrated way was confirmed in the HERA 

stakeholder survey and by the consultation 

group. Interlinkages between these areas 

should be considered while developing and 

evaluating measures. 

Research needs  

 Better insight on health effects: 

Further assessment of health impacts of 

climate change should put emphasis on 

specific areas such as mental health and 

take into consideration multiple 

stressors, drivers and risk-factors in 

addition to the classical exposure-effect 

assessments (e.g. rising ambient 

temperatures, heat, cold, vector-borne 

disease transmission, pollen). Research 

focusing on vulnerable groups, e.g. 

pregnant women, elderly, migrants  and 

other high-risk groups including 

workers and low-income groups as well 

Jan;380(3):263–73. 
http://www.nejm.org/doi/10.1056/NEJMra1807873 

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(19)32596-6/fulltext
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en
http://www.nejm.org/doi/10.1056/NEJMra1807873
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as on vulnerable regions and countries 

in Europe (e.g. the Mediterranean) is 

especially required.  

 Better forecast models for health 

impacts: The development of forecast 

models for health impacts of climate 

change and addressing the lack of 

epidemiological models including 

socio-economic trajectories of exposure 

and vulnerability to climate change 

impacts that allow a more precise 

planning and implementation of 

adaptation and risk reduction measures 

(see in more detail RG 5.5 on Planetary 

Health Monitoring infrastructure 

proposal). 

 

 

RG 1.2 Mitigation and adaptation, implementation research on 

interventions, co-benefits and risks 

 
Objective  

Evaluating health impacts of mitigation and 

adaptation measures15. 

Relevance 

Many mitigation and adaptation measures 

carry health co-benefits but also risks. A 

challenge is to select those measures that 

have the highest health benefits and lowest 

risks. Thus, tackling climate change and 

using the opportunities for public health, 

“could be the greatest global health 

opportunity of the 21st century”3. 

Research needs  

 Development and health impact 

assessment of mitigation measures, 

including analysis and quantification of 

expected health co-benefits as well as 

health risks from mitigation measures 

(e.g. decarbonisation of transport, 

energy, more sustainable agriculture 

and food production) and health 

promoting behaviour (e.g. sustainable 

and healthy diets). Research on the 

economics of climate change mitigation 

measures and health co-benefits should 

be addressed, including ethics and 

philosophy. Existing and new tools and 

approaches need to be developed and 

implemented to support policy needs 

and behavioural changes while making 

use of artificial intelligence (AI), big data 

and novel digital and mobile 

applications needed for various settings 

and groups (e.g. occupational setting, 

urban planning, food, ...). The health 

sector as an important source of 

greenhouse gas (GHG) and pollutants 

should lead by setting examples and 

stimulate new technology (e.g. recycling 

of narcotic gases, medicines). 

Methodological aspects of Health 

Impact Assessment are developed in 

RG4. 

 Development and Health Impact 

Assessment of adaptation measures 

to improve resilience of countries, 

regions and cities, including effective 

nature-based solutions. Since many 

cities and regions are starting to 

implement adaptation measures, there 

is an urgent need for more information 

on the effectiveness of adaptation 

measures, such as health action plans, 

response plans for extreme weather 

https://www.nejm.org/doi/10.1056/NEJMra1807873
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(19)32596-6/fulltext
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events and re -design of urban spaces 

(e.g. more green and blue space to deal 

with rainfall and extreme temperatures).  

 

RG 1.3 Incorporate transdisciplinary planetary health approaches 

(including biodiversity loss and ecosystem imbalance) 
 

Objective  

Develop research and implementation on 

the delivery of improved health for all, 

together with respect for the integrity of 

natural systems. 

Relevance 

The concept of planetary health is based on 

the understanding that human health and 

human civilisation depend on flourishing 

natural systems and the wise stewardship of 

those natural systems16. Natural systems 

are being degraded to an extent 

unprecedented in human history and our 

societies face clear and potent dangers that 

require urgent and transformational actions 

to protect present and future generations. 

While there is broad agreement that global 

environmental changes, including climate 

disruption, biodiversity loss, land use 

changes, and pollution are affecting human 

health through multiple pathways, many of 

the impacts currently are undetected and 

unnoticed by the policy, economic, and 

social systems that can help mitigate them. 

Creation, synthesis, and application of 

interdisciplinary knowledge to strengthen 

planetary health are needed together with 

research on implementation and eventually 

implementation of integrated social, 

economic, and environmental policies. 

Solutions lie within reach but should be 

                                                 
16 Whitmee, S., Haines, A., Beyrer, C., Boltz, F., Capon, A. 
G., De Souza Dias, B. F., Yach, D. (2015). Safeguarding 
human health in the Anthropocene epoch: Report of the 

based on the enhancement of quality of life 

and delivery of improved health for all, 

together with respect for the integrity of 

natural systems. 

Research needs 

 Transdisciplinary research activities 

and capacity towards understanding 

non-linear state shifts in ecosystems 

allowing the development of measures 

to improve resilience for human health 

and adaptation strategies. Research 

should focus on technologies and 

knowledge to deliver win–win solutions 

and co-benefits, and rapid scale-up 

facilitated through research on 

implementation of potential solutions. 

 Research on the evaluation and 

quantification of major health risk 

related to climate change. The 

interactions between climate change, 

ecosystems health and human health 

are highly relevant. Risks include  effects 

related to: extreme weather events; heat 

stress; air quality (exacerbations 

respiratory diseases, allergies, 

cardiovascular disease, effects on the 

brain); water quality and quantity 

(harmful algal blooms, cholera and 

other infections, chemical 

contaminants); food supply and safety 

(undernutrition, Salmonella food 

Rockefeller Foundation-Lancet Commission on planetary 
health. The Lancet, 386(10007), 1973–2028. 
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poisoning and other); vector 

distribution and ecology (Chikungunya, 

Dengue, encephalitis, Hantavirus 

infection, Lyme disease, malaria, Zika 

virus and other infections); social factors 

(physical and mental health effects of 

violent conflict and forced migration). 

 Research on ecosystems biodiversity 

and health: (i) Ecosystem services and 

ecosystems under pressure: 

vulnerability of ecosystems and its 

significance for soil, air and water 

quality related to human health; (ii) 

Health benefits of biodiversity and 

green and blue spaces in urban 

environment related to air pollution and 

noise and climate change effects. Health 

benefits of biodiversity and green 

spaces: the role of wild fauna, domestic 

animals and farming practices in 

pathogen transmission and evolution; 

(iii) Development of antimicrobial 

resistance. Safeguarding ecosystem 

services and biodiversity in relation to 

biological agents interfacing bacterial, 

plant and animal origins of exposures; 

(iv) Development and strengthening of 

the knowledge base for setting up the 

economy to prevent environmental 

degradation, loss of biodiversity and 

unsustainable use of natural resources, 

in relation to sustainable food 

production and a circular economy; (v) 

Research on the role of financial sector, 

investments and policies and their 

impact on climate stability, global 

biomes and biodiversity (extending 

studies similar to e.g. Galaz et al., 

2018)17 

 Integrated surveillance systems that 

collect rigorous health, socioeconomic, 

and environmental data for defined 

populations over long time periods (see 

RG5) 

 Research on improved risk 

communication to policy makers and 

the public and the support of policy 

makers to make evidence-informed 

decisions. 

Expected impacts and relevance to 

SDGs/Ostrava 

  Major contribution to SDGs, SDG3, 

SDG13 SDG8 SDG11, SDG2, SDG7, 

SDG9, SDG17. Some contribution to all 

SDGs;  

 Contribution to several of the Ostrava 

Declaration goals7 (strengthening 

adaptive capacity and resilience to 

health risks of climate change and 

support measures to mitigate climate 

change and achieve health co-benefits; 

resilient and sustainable cities; 

sustainable health systems)

 

  

                                                 
17 Galaz, F., Crona, B., Dauriach, A., Scholtens, B., Steffen, 
W. 2018. Finance and the Earth system – Exploring the 
links between financial actors and non-linear changes in 

the climate system. Global Environmental Change, 
Volume 53, November 2018, Pages 296-302.  

http://www.euro.who.int/en/media-centre/events/events/2017/06/sixth-ministerial-conference-on-environment-and-health/documentation/declaration-of-the-sixth-ministerial-conference-on-environment-and-health
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RG2. Eliminate environmental exposures harmful to health 
 

Research Goal 2 covers toxic chemicals and 

their mixtures to which the population is 

exposed via food, drinking water, consumer 

products or wastes, but also through the 

contaminated environment, i.e. air, house 

dust, and soil. Adverse health effects of 

environmental exposures to toxic chemicals 

are a function of the levels and intrinsic 

properties of these chemicals individually 

and in mixtures. The properties of chemicals 

include their mobility, ability to interact 

in/with the abiotic environment and with 

living systems (biota). However, people are 

also exposed to other stressors of 

anthropogenic origin, such as 

nanoparticles, plastics, radiation, or 

biological agents. Physical and biological 

stressors interaction with living systems is 

also of high relevance.  Hence effects of 

environmental exposures on experimental 

systems, wildlife and humans are 

considered, the latter especially in relation 

to development of chronic conditions, 

diseases and disorders. 

RG2 is organized into two main sections 

that describe a) specific anthropogenic 

agents/stressors such as chemical mixtures, 

emerging chemicals, plastics micro and 

nano-particles, radiation and biological 

agents and b) environmental media of 

external exposure such as food, soil, water 

and air. We also highlight the role of wastes 

(e.g. related to circular economy). 

The text below describes individual 

stressors in a greater detail in relation to the 

overarching objective of this research goal: 

improving our environment to become 

safer/non-toxic environment through a) 

less input of contaminants into the 

environment and b) thorough improved 

assessment of anthropogenic stressors 

concentrations in the environment of and 

human/environmental exposure to them.  

 

 

RG 2.1 Chemicals including legacy chemicals, emerging chemicals and 

mixtures  
 

Objective 

Overall objective is to characterize of what 

constitutes a non-toxic environment and 

identification of materials/stressors with the 

highest risks, and minimize the impact of 

harmful environmental exposures resulting 

from contamination of environmental 

matrices, food, water and consumer 

products. 

 

Relevance 

People are exposed to chemicals present in 

environment (ambient and indoor air and 

dust, soil), food, water, personal care 

products, packaging and consumer 

products in general including materials 

used in construction or transportation via 

inhalation, ingestion, or skin uptake. 

Exposure occurs throughout the lifecycle of 

chemical-containing materials, i.e. from 
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their manufacture and use to their disposal. 

The common contaminants are in the 

groups pesticides, chlorinated, brominated 

or organophosphate flame retardants, 

surfactants (i.e. poly- and perfluorinated 

compounds), plasticizers (phthalates and 

their replacements), active pharmaceutical 

ingredients, illicit drugs, combustion 

products, chemicals in tobacco smoke, 

additives in cosmetics and personal care 

products, materials and goods and 

consequently also in wastes, but also their 

metabolites and abiotic transformation 

products.  

While there are many legal and strict 

regulatory requirements and limit levels of 

individual chemicals set by sectors and 

environmental media, we do not have 

enough knowledge on composition of 

current mixtures of these chemicals in 

environmental media, food, or consumer 

products, and on resulting exposure 

profiles in human tissues. Assessment of 

the health risks associated with human 

exposure to chemicals is further 

complicated by our lack of knowledge on 

effects of many chemicals, which have not 

been sufficiently investigated. 

Environmental risks are distributed 

inequitably among people. Many studies 

have shown that people with different 

socioeconomic status (SES), such as race, 

income, and educational attainment, are 

exposed to and thus affected by risks at 

various levels. More research on the reason 

why SES is linked with exposure difference 

is needed. In addition, research is especially 

needed on exposures of vulnerable 

population groups (pregnant women, 

children and elderly people) and their 

effects across generations. 

Serious gaps in communication of hazards 

and risks to the public and other relevant 

stakeholders exist and as such the lack of 

knowledge/understanding hinders faster 

achievement of risk minimization. Effective 

communication strategies, bridging the 

science-to-policy interface and raising 

awareness must be identified 

Research priorities/needs 

Research on major exposures 

 Promote research on effects of major 

exposures and on 

prevention/implementation science 

including large population studies on 

pesticides, new contaminants such as 

PFAS, and selected metals. 

Multidisciplinary approaches 

particularly on the effects of mixtures 

including new approaches in risk 

assessment (see RG4). 

 Further research on chemical mixtures, 

both intentional and unintentional, is 

needed across regulatory sectors and 

various usages.  

 Research is needed on the impact of 

food packaging on the quality of food 

and related health effects 

 Exposure and effect data should be 

collected on particular types of chemical 

mixtures, both related to specific usage 

(pesticides, pharmaceuticals, flame 

retardants, surfactants, food additives…) 

or similar health effects (e.g. endocrine 

disruption, epigenetic effects). Their 

combined toxicity and potential for 

negative impact on environmental and 

human health should be assessed using 

experimental, observational (novel 

biomarkers, multi-omics, exposome) 

and modelling (adverse outcome 

pathways, pharmacokinetics) 

approaches (see RG5).  
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 There is a clear need for longitudinal 

data on low-dose and chronic 

exposures and interdisciplinary 

approaches considering multiple and 

also non-chemical (i.e. radiation, noise, 

socioeconomics, psychological) 

stressors, incorporating new 

approaches such as interactions of the 

exposome with the microbiome.  

 

Missing tools  

 There is a need for development of new 

sampling approaches for environmental 

monitoring as well as biomonitoring. 

Increased sampling efficiency, 

personalized approaches, remote 

sensing, personal dosimeters and 

improved accuracy in quantification of 

results are required.  

 While we are able to assess exposure to 

individual chemicals by multiple 

methods and approaches, a lack of 

generally accepted and harmonized 

analytical approaches for assessment of 

chemical mixtures and emerging 

substances was also raised– multi-

residual methods, suspect screening 

and non-target profiling. 

 New data handling, analysis and 

interpretation tools have to be 

developed including artificial 

intelligence and machine learning 

approaches 

 Also, new toxicokinetic models are 

needed to better understand the link 

between external and internal exposure 

and to integrate this data into health 

risk assessment (for mixtures but also in 

general). 

                                                 
18 Declaration of the sixth ministerial conference on 
environment and health 7. Ostrava, 2017. Annex 1. 

 New effect biomarkers should be 

developed for early detection of 

emerging health risks from chemical 

exposures. 

Interpretation and communication of 

risks 

 Improved risk assessment and 

interpretation of risks are needed, i.e. 

considering uncertainties, as well as 

relevant and awareness raising risk 

communication and its integration in 

the risk management process. Studies 

also on the perceived level of risk and 

susceptibility related to chemical and 

combined exposure would be useful. 

Also a better assessment of the actual 

usage of the different products is also 

very relevant. Such studies could involve 

authorities and stakeholders, including 

the public, in order to help 

understanding how to disseminate and 

raise awareness in proper level and 

format. 

Expected impacts and SDG/Ostrava 

Declaration relevance 

Chemicals are crosscutting theme covered 

within multiple SDGs, in particular SDG3, 

SDG2, SDG6, SDG11, SDG12 and SDG15   

 

In addition, Chemical safety is also targeted 

by the Ostrava declaration18. In addition, 

research and development of further 

capacities for biomonitoring will be 

essential to understand the links between 

exposures to chemicals and their health 

effects through interactions with human 

physiology. 

Compendium of possible actions to advance the 
implementation of the Ostrava Declaration - p. 8 and 9 
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RG 2.2 Plastics including micro- and nano-plastics 

  

Objective  

Characterize and diminish risks/exposure 

from plastics, micro-/nano-plastics and 

related materials including nanomaterials.  

Relevance 

Plastic production and pollution are 

projected to significantly increase in the 

coming decades. It is imperative to better 

characterise the potential human health 

risks of plastics, and to also consider 

potential unintended consequences on 

health or the environment from 

replacement or alternative products (e.g., 

bioplastics). 

Plastics are widely used (e.g., in consumer 

products, food packaging, coatings and 

linings) and the rate of global production 

and emissions into the environment is 

increasing rapidly. Micro- and/or 

nanoplastics (MNPs) include micro- 

(<5mm) and nano-sized (usually defined as 

<100nm) particles and fibres.  MNPs are 

ubiquitous in the environment, enter the 

human food chain, and can act as carriers 

of other adsorbed environmental chemicals 

(e.g., metals, persistent organic pollutants) 

and microbial biofilms. 

The topic area of plastics, for the purpose 

of this synthesis, includes the polymers 

themselves (e.g., polyethylene, 

polypropylene), residual monomers and 

oligomers and chemical additives (e.g., 

bisphenol A, phthalates, chlorinated 

paraffins and organophosphorous 

                                                 
19 Muir, D., Zhang, X., de Wit, C.A., Vorkamp, K., Wilson S. 
(2019). Identifying further chemicals of emerging arctic concern 
based on ‘in silico’ screening of chemical inventories. Emerging 
Contaminants, Vol. 5, Pages 201-210. 
https://doi.org/10.1016/j.emcon.2019.05.005,  
20 C12–30 α-Bromo-Chloro “Alkenes”: Characterization of a 

Poorly Identified Flame Retardant and Potential Environmental 

chemicals), and non-intentionally added 

substances (NIAS, e.g., impurities, reaction 

by-products, and breakdown products). 

Nanoparticles from plastics were recently 

detected in all environmental matrices. 

There are no studies about the magnitude 

of exposure of the population, the exposure 

pathways, and the health effects. Scarce 

exposure data exists on nanomaterials used 

in food and in consumer products and 

almost no information on effect biomarkers 

on human population that can allow 

conclusions on health effects.  

Airborne particles in the nanoscale have 

become more common in outdoor as well 

as workplace environments. Existing 

gravimetric measurement methods for 

monitoring airborne particles in outdoor or 

work environments, which can be related to 

regulatory limits, are not sufficient to assess 

exposure-related health risks since 

nanoparticles pass through existing filters, 

or if trapped, still do not contribute to a 

mass. New complementary techniques for 

measurements and identification of 

airborne nanoscaled particles as well as the 

development of relevant health risk 

assessments is urgently needed. 

In addition, there is an emerging research 

area related to environmental levels and 

fate/effects and consequences of manmade 

polymers containing fluorine, chlorine and 

bromine and to mixtures of these halogens 

that merits further consideration19 20 21.  

Implications, Leah Chibwe, Anne L. Myers, Amila O. De Silva, 
Eric J. Reiner, Karl Jobst, Derek Muir, and Bo Yuan 
Environmental Science & Technology 2019 53 (18), 10835-
10844 
21 Ellis, D., Mabury, S.,  Martin, J., Muir, D.C.G.. (2001). Pyrolysis 

of fluoropolymers as a potential source of halogenated organic 
acids in the environment. Nature. 412. 321-4. 10.1038/35085548.   

https://doi.org/10.1016/j.emcon.2019.05.005
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Research needs 

Micro-/nanoplastics and nanoparticles 

 Data on micro-/nanoplastics and 

nanoparticles exposure sources, 

pathways, fate, and levels (including 

realistic and worst-case exposure 

scenarios) and accumulation in human 

tissues is very limited.  

 Little is known about how micro- and 

nanoplastics may affect human health. 

 Detection and measurement methods 

are underdeveloped, particularly for 

nanoplastics and for micro- and nano-

plastics in complex matrices like food 

and biological tissues.  

 Measurement tools/methods for 

detection of nanoparticles in outdoor or 

working environment are lacking 

Plastics and related chemicals 

 There is a lack of exposure and health 

(toxicology/epidemiology/molecular 

mechanisms) data on the health risks of 

many plastic types (mixtures) and 

chemicals in plastics (additives and 

residues of process chemicals). Only a 

few plastic chemicals (e.g., selected 

phthalates and bisphenol A) have been 

widely studied but limited to certain 

health domains.  

Biodegradable alternative to plastics 

 Lack of knowledge on biodegradable 

alternatives to plastics and their 

potential health risks. 

Expected impacts and SDG/Ostrava 

Declaration relevance 

Research on micro-/nanoplastics and 

nanoparticles has a high innovation 

potential and it is also critically considered 

by citizens, populations and is important for 

the environment, policy and innovation and 

sustainable development. In addition, 

occupational exposure scenarios would be 

available. 

Nearly all the identified research needs 

were related to the SDG3, SDG12, SDG6, 

SDG11, and SDG14 

 

 

In relation to the Ostrava Declaration, the 

area of plastics is directly related to the 

priority “Minimizing the adverse effects of 

chemicals on human health and the 

environment” and to the “Preventing and 

eliminating the adverse environmental and 

health effects, costs and inequalities related 

to waste management”. 

 

RG 2.3 Biological Agents 
 

Objectives 

Implementation of molecular techniques to 

measure microbiome, mycobiome, virome 

or metagenome and determination of 

exposure to biological agents. 

 

Relevance 

The area of biological agents includes 

environmental and occupational exposure 

to infectious and non-infectious micro-

organisms, biological molecules 

(endotoxins, mycotoxins and allergens) and 

pollen. Bioaerosols and (house) dust often 
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comprise a complex mixture of biological 

agents. The effects of biological agents on 

human health throughout life are both 

positive and negative; on the one hand, 

they can cause infectious and non-

infectious diseases, while on the other 

hand, they influence immune system 

development in ways that lead to 

protection against allergies and asthma. 

Societal and environmental changes such 

as urbanization, energy and agricultural 

transitions, loss of biodiversity, and climate 

change all have a significant impact on 

exposure to biological agents, including 

pathogens and allergens, but also 

beneficial micro-organisms and 

biomolecules. People are exposed to 

biological agents throughout their lives, at 

home, outdoors, and at work.  

Research needs 

Better/Novel Exposure assessment 

techniques 

 Adequate (personal) exposure 

measurement techniques are not 

currently in place. 

 Molecular techniques (microbiome, 

virome, etc.) need to be further 

developed as tools for the 

characterization of harmful and 

beneficial microbial exposures in the 

indoor environment. 

 

 Use epidemiological studies for 

occupational exposure to biological 

agents.  

 Need for improved assessment of 

allergic and cardiorespiratory diseases 

in epidemiological studies and clinical 

diagnostics. 

 

Emerging sources and effects of 

exposure to biological agents 

 Bioaerosol occupational exposure 

assessment in upcoming industries such 

as biogas plants, recycling, biofuel, 

composting, industrialized livestock 

farms, food industry, etc. 

 Assessing exposure-response relations 

between immune-mediated diseases 

and biological agents in outdoor air 

pollution (livestock farming regions), 

depletion of biodiversity in urban areas, 

and urban green-space were named as 

specific research gaps related to healthy 

urban and rural living. 

 Studying the interactions between 

chemicals (gases, particulate matter, 

chemical pollutants, antimicrobial 

agents) and microbial agents. 

Linked needs 

 Microbial contamination of drinking 

water was identified as a needed marker 

to evaluate the impact of climate 

change on the water quality (link to 

RG1). 

 Antimicrobial resistance presents an 

additional challenge since the threat 

posed by resistant genes and drug-

resistant infections continues to grow. 

Expected impacts and SDG/Ostrava 

Declaration relevance 

It is a novel research with a range of 

application that would allow development 

of effective mitigation and intervention 

strategies in indoor and urban environment 

and to a lesser extent global change. Would 

provide information on health effects, 

occupation exposure in innovative/novel 

industries. 
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Research needs are primarily linked to, 

SDG3, SDG11, SDG6, SDG13 SDG14 and 

SDG15. 

 

 

 

RG 2.4 Radiation 
 

Objective  

To determine impacts of technological 

development and new technologies on 

human health. 

 

 

Relevance 

Ionising and non-ionising radiation is a 

multifaceted type of exposure and non-

specific to population or age groups. 

Radiation includes the whole 

electromagnetic spectrum, from static, 

extremely low frequency, intermediate (IF) 

and radiofrequency fields (RF-EMF), visible 

light and ionizing radiation. Some of these 

exposures are changing due to 

technological developments (IF/RF-EMF), 

others may be more gradually changing 

(e.g. blue light exposure) or are primarily 

workplace exposures (e.g. strong static 

fields). Additional knowledge is required 

concerning sources, exposed population(s), 

exposure routes, mechanism of interaction 

with organisms and known health, 

interaction with other exposures.  

Research needs 

 There is a need for enhancing studies on 

new technologies including 5G (and 

future new technologies), lack of 

exposure assessment tools and lack of 

knowledge of changing exposure 

patterns. There is a lack of knowledge 

on long term health effects, gaps 

regarding new technology (5G now, 

6/7/8G next) that may have different 

interaction with organisms (humans, 

but also e.g. insects) as compared to 

current technology (e.g. resonance 

effects in insects from mm-waves). 

Therefore inference derived from 

previous technology may not be 

transferable to new technology. Both 

experimental and (long term) 

population studies should be promoted. 

 Digitalisation was named as an 

additional development that has clear 

health effects but where it is difficult to 

disentangle effects from other 

exposures and behaviours due to device 

use as such (e.g. non-ionising radiation 

vs smartphone addiction). Perception, 

health worries/concern and general 

societal changes were named as further 

possible cause of decreased wellbeing. 

 Low level (often with long duration) 

exposures from sources such as tritium, 

residential radon exposure or medical 

applications are overlooked health 

concerns given the large amount of 

exposed people.  

 An understudied area includes 

occupational exposures referring to 

exposures along the whole spectrum, 

from static fields, RF-EMF, solar 

radiation and ionizing radiation. 
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 Long-term effects of light exposure 

patterns, especially effects from light at 

night exposure on disruption of sleep 

patterns and possible subsequent 

health effects are lacking. New methods 

for environmental and individual 

exposure assessment should be 

developed and health effects including 

NCDs in long terms studies should be 

examined.   

Expected impacts and SDG/Ostrava 

Declaration relevance 

Expected impact of research on radiation 

would be novel measurement tools and 

harmonized techniques adapted to longer 

term assessment of use of technological 

development.  

Research needs raised are primarily related 

to SDG3, SDG11.

 

 

RG 2.5 Water contamination 
 

Objectives 

Main objective is to ensure safe water both 

concerning microbial and chemical 

contamination. 

Relevance 

The area of water includes environmental 

exposures that may occur directly through 

drinking water and other water-related 

activities such as showering, bathing, 

swimming in pools or recreational waters, 

etc. Water is a limited natural resource, and 

degradation of the water cycle as well as 

water scarcity may adversely impact the 

ecosystems and human health. 

Water pollution may involve 

microorganisms, chemicals, radioactivity 

and microplastics both from natural 

sources or human activity, that may be 

related to communicable and non-

communicable diseases. In addition, 

indirect links may exist e.g. food 

contaminated by polluted water from 

aquaculture or irrigation. There is a need to 

clarify the role of water for exposure, 

absorption and bioavailability of chemical 

contaminants. 

Research needs 

 Assessment of human exposure to 

chemicals in drinking water, in particular 

complex mixtures and emerging 

contaminants, frequently occurring at 

low concentrations. Evaluation of health 

effects, particularly at the long-term. 

 Integration of multiple exposure routes 

(water, food and air) to evaluate the 

health risks and enhance 

interdisciplinary cooperation. 

 There is also need for improved 

analytical techniques including high-

throughput techniques, automated 

sample preparation, analytical 

instruments (e.g. tandem MS/MS 

detection), tools to assess complex 

chemical mixtures and to identify 

relevant drivers of toxicity in water, e.g. 

effect-based approaches. 

 Development and application of tools 

to assess complex chemical mixtures in 

water and to identify relevant drivers of 

toxicity, e.g. effect-based approaches. 

Synthesize available evidence through 

systematic reviews, meta- or pooled 
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analysis, and conduct health impact 

assessment evaluations. 

Expected impacts and SDG/Ostrava 

Declaration relevance 

The water cycle is under stress by the 

human activity, and water scarcity and 

pollution will increase in the future given a 

growing need for clean water and 

increasing use of chemicals. Since water is 

involved in multiple human activities, 

overlaps with other research areas have 

been identified, e.g. climate change, food 

production, microplastics, and chemicals 

(RG1, RG3 and RG5) 

All research gaps raised are central to the 

SDG6 SDG3 and SDG14.  

 

 

 

RG 2.6 Food and soil contamination 

 

Objective 

Minimize negative environmental 

exposures from food and soil 

contamination. 

Relevance 

Current food production employs a massive 

amounts of input factors (e.g. fossil fuels, 

chemical fertilizers, pesticides) leading to 

depletion of natural resources and threats 

to health. Food packaging to protect the 

food has resulted in downstream effects 

such as chemical contamination of food 

products and contamination of many 

ecosystems with micro- and nano-plastics.  

This is translated to internal exposure, i.e. 

tissue specific doses resulting from the 

external exposures and the transfer of 

chemicals through the placenta and over 

the blood/brain barrier. Such tissue-specific 

levels can be estimated using 

pharmacokinetic models and assays in 

relevant biospecimens, and combined with 

knowledge on molecular initiating events 

to predict the occurrence of health distress 

and disorders, following the logic of 

Adverse Outcome Pathways (AOP). 

The common contaminants are in the 

groups pesticides, chlorinated, brominated 

or organophosphate flame retardants, 

surfactants (i.e. poly- and perfluorinated 

compounds), plasticizers (phthalates and 

their replacements), active pharmaceutical 

ingredients, illicit drugs, combustion 

products, chemicals in tobacco smoke, 

additives in cosmetics and personal care 

products, materials and goods and 

consequently also in wastes, but also their 

metabolites and abiotic transformation 

products. 

Soil is in many cases a primary raw material 

to grow food, but global pressures to feed 

more people require to add fertilizers as 

well as pesticides produce more food on 

the current agricultural land. This leads to 

increased use of various pesticide groups, 

fertilizers as well as active pharmaceutical 

ingredients. Increased soil salinity due to 

overuse of fertilizers also has consequences 

for water degradation. 

Research needs 

 Research on prevention and elimination 

of adverse effects and inequalities 

related to waste management (see RG 



 

 

SUMMARY / HERA PROJECT / EUROPEAN PRIORITIES FOR 2020-2030 / IMPACTS OF IDENTIFIES GOALS / ANNEXES 

 

 

  interim document – February 2020 

38 

2.8) and contaminated sites applying 

novel approaches for the examination 

of population exposures to specific 

stressors and mixtures through a variety 

of routes  

 Research on effects of increased soil 

salinity and contamination to human 

health 

 Developing new methods in soil 

decontamination 

 Developing tools for comprehensive 

assessment of contaminants in food 

taking into consideration current 

methods 

 Effect of food packaging on the quality 

of food and related health effects 

 

Expected impacts and SDG/Ostrava 

Declaration relevance  

Nearly all the identified research needs 

were related to the SDG2, SDG3, SDG12 and 

SDG15.

 

 

RG 2.7 Air contamination 
 

Objective 

Improve air quality in synergy with the 

climate change adaptation measures. 

Relevance 

Air quality remains a global issue of 

concern, especially because current 

European air quality standards are unable 

to protect the health of European citizens: 

This pertains not only to urban settings (see 

RG 3.1) but also rural settings (see RG 3.5), 

and point sources such as industry and 

waste sites.  

Urban air quality remains a major issue of 

concern in Europe’s metropolitan areas. 

Europe has taken multiple actions and 

projects working on tools and measures to 

strengthen the air quality and implement 

adaptation measures to climate change. 

Yet, there are room for improvements. 

There is the threat that air pollution 

emissions will increase significantly due to 

economic activity and energy demand, 

which will increase by 50-70% between 

2015 and 2050. Policies for climate change 

mitigation and altered mobility and energy 

generation will both affect regulated and 

unregulated air pollutants. Therefore, there 

is continued research need to understand 

population exposures and their health 

impacts going beyond the well 

documented impacts on the airways and 

the heart.   

Rural activities can significantly contribute 

to air pollution through particle emissions 

(primary and secondary aerosols) and 

through the release of biological agents 

including infectious and non-infectious 

micro-organisms, biological molecules 

(endotoxins, mycotoxins and allergens) and 

pollen. As many rural areas in Europe are 

increasingly being densified, the population 

exposed to emissions (including pesticides) 

from agricultural activities will increase. 

Emissions from point sources can have a 

significant impact on health. However, due 

to their local nature and often 

heterogeneous emission profiles the 

impact of for example industrial releases on 
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health is poorly understood. As general air 

quality may improve over time due to 

reduction in emissions from vehicles the 

contribution of local sources may become 

more important again.  

Research needs 

 Develop research beyond the priority 

pollutants including ultrafine 

particulates, black carbon, and 

chemicals, on elemental and biological 

constituents of air pollution in urban 

areas and on their putative effects. 

 Develop research on air quality and 

health related to rural and point 

emission sources. 

 Develop further research on chronic 

exposure to air contaminants and 

biological effects to support 

technologies providing clean solutions 

for Europe (see also RG 3 and RG 1).  

 Research on measurement methods for 

nanoparticles particularly in complex 

matrices and on modelling of their 

distribution with high temporal-spatial 

resolution. 

 Research combining improved 

exposure assessment with cohort data 

across the life-course assessing the 

impact on lungs, hearts, brains, 

metabolism, cancer and reproduction 

for improved health impact assessment. 

Expected impacts and SDG/Ostrava 

declaration 

Minimization of risks to health from 

contaminated air and nanoparticles and 

better and faster implementation of climate 

change adaptation measures. Promotes 

implementation of the New Green Deal. 

Research needs are inspired by SDG3. 

 

The Ostrava Declaration specifically 

addresses environmental determinants of 

ill-health, including air. 

 

 

RG 2.8 Wastes  
 

Objective 

Improve understanding to eliminate health 

risks related to environmental exposure to 

contaminants originating from 

recycled/reused contaminated material via 

circular economy.  

Relevance 

Current efforts in changing the former 

linear approaches, decreasing raw materials 

consumption and introducing circular 

economy concepts offer important benefits 

towards minimization of wastes and where 

possible their re-use or re-work as 

secondary raw materials and thus 

contribute to the sustainable development. 

However, there are potential health risks 

through recycling of contaminated waste 

materials. The circular economy concept is 

beneficial towards the adaptation to 

climate change and implementation of the 

planetary health approaches, but waste 

mismanagement or limited knowledge of 

the range of contamination in re-cycled, 

reused or up cycled waste/products 

represent a health risk and long lasting 
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contamination of new products, materials 

and goods when recycled. 

Waste management has become an 

increasingly complex matter and a cause of 

concern regarding health effects stemming 

from chemical content of materials, goods 

and products transferred to and occurring 

as contaminants in waste streams, and 

potentially comprised in recycled/reused 

materials. Thus, spreading of/ 

implementation of circular economy 

approaches can significantly influence well-

being of humans by increasing or 

decreasing exposure both to waste 

materials and to their (contaminated) 

content and to the products of the waste 

management.  

Health effect can be influenced by transport 

of toxic chemicals from working 

environments to general environments and 

materials/products/articles also via 

recycling. Moreover, novel technologies 

with potential positive health impacts are 

implemented slowly. 

Re-introduction of contamination has a 

high political and consumer relevance and 

there are large gaps in knowledge on the 

scope, levels and cycling of substances of 

concern/products in the environment. 

Research needs 

 General investigation of toxicity of 

substances/mixtures in waste streams 

and biogeochemical cycling. 

 Investigation of methods on how to 

extract substances of concern/regulated 

toxic substances from recycling streams 

without breaking the circular economy 

cycle (if in use). 

 Generation of comparable/sufficient 

data on toxic substance use (including 

mercury, other metals, substances of 

very high concern (SVHC) and/or 

regulated/banned persistent organic 

pollutants (POPs) in products and 

commerce 

 How to identify safe limits for recycling 

and safe reuse of products potentially 

containing toxic chemicals. 

 Assessments of the impact of 

environmental exposure to metals and 

metal compounds and the ensuing risk 

management is still confronted with 

uncertainties. The available models - in 

the absence of measured data - need to 

be refined for metals to consider for 

example aspects of background, there is 

a lack of knowledge on several essential 

parameters and a lack of integrated 

methodology. 

 Improve knowledge on consumers 

handling of products and the whole life 

cycle of a substance/product 

 Understanding of potential health risks 

from exposure for populations 

(consumers, citizens, workers, 

vulnerable populations like children) or 

for environment (contamination of soil, 

water, food). 

 

Expected impacts and SDG/Ostrava 

Declaration relevance 

Nearly all the identified research needs 

were related to the SDG3, SDG6, SDG12, 

SDG14 and SDG15. 

 

 

In addition, research needs directly mirror 

one of the objectives/several activities of 

the Ostrava declaration: Prevent and 
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eliminate the adverse environmental and 

health effects, costs and inequalities related 

to waste management by: 1)preventing and 

eliminating potential adverse health 

impacts from waste management practices 

and contaminated sites; 2)supporting the 

transition to a circular economy using the 

waste hierarchy as a guiding framework to 

reduce and phase out waste production 

and its adverse health impacts through 

reduction of the impact of substances of 

greatest concern; and 3)enhancing 

capacities at national and subnational levels 

to assess impacts and manage risks to 

health from waste, contaminated sites and 

improperly recycled materials. 

 

 

Implementation challenges (at RG level) 

Sparse knowledge not easily integrated and 

analysed. 

Delayed decisions between evidence 

observed from environmental exposure 

and regulatory measures adopted 

(years/decade(s)). 

Crosscutting topic and therefore not easy 

to find one/uniform responsible institution 

for the implementation and enforcement 

need also close multidisciplinary 

cooperation.  

Overall, this RG2 is also closely linked to 

research needs and objectives shown in 

RG3 (healthy living), RG4 (diseases and the 

environment) and RG5 (Developing 

infrastructures and new technologies for 

integrated assessment). 
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RG3. Promote healthy lives in sustainable and inclusive 

societies 
 

 

Objectives  

Environmental and living conditions in 

urban environments are a key priority as 

they impact substantially the health and 

wellbeing of the majority of European 

citizens. Health statistics indicate that 

despite higher exposures to negative 

environmental agents, life-expectancy in 

Europe is higher in urban than in rural areas. 

Sustainable mobility, resource usage such 

as energy consumption, water and food, 

and healthy occupational settings are 

required to promote healthy living in urban 

areas. Healthy living in rural areas implies 

some of the same needs but likely in a 

different and often underexplored fashion.  

Relevance 

The research gaps identified in this area are 

cross-cutting and pursue integrated and 

holistic approaches directly addressing the 

vision of the HERA interim research agenda. 

Specifically, research in this area faces 

challenges such as, i) Drivers of the 

interventions are often responses to global 

change and its challenges and therefore 

ignorant of potential health impacts (see 

also RG1); ii) Interventions in environmental 

settings and living conditions are long-

term, by definition complex and nearly 

always alter multiple exposures with small 

impacts on health per se (see also RG2); iii) 

Interventions affect to a varying degree 

specific diseases as well as wellbeing and 

their potential to promote healthy living 

may vary by life-stage and morbidity states 

(see also RG4); iv) Methods for complex 

assessments of long-term changes are just 

evolving (see also RG5) and v) Based on the 

complexity of the potential interventions, 

large infrastructures and especially large 

cohort studies spanning across the life-

course and implementing long-term 

follow-ups in multiple European countries 

are needed to gather novel data on these 

issues and inform needed impact 

assessments (see also RG6).

 

Research needs 

 

RG 3.1 Healthy Urban Environments  

 

 Provide a comprehensive assessment of 

healthy urban environments based on 

cohort studies in European populations 

across the life span. Traditionally, urban 

environments are characterised by 

negative exposures such as via air, water 

and food pollution, noise, heat, limited 

access to green and blue space. Building 

upon e.g. the exposome concept, there 

is a possibility to establish the 
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interrelations between the complex 

urban features as to develop a system 

understanding of urban environments 

including positive and negative features 

of environments and estimate the 

overall positive impact on health of 

healthy environments on future 

generations. 

 Research is needed to fully establish to 

role of healthy urban environments in 

combating childhood obesity, impaired 

mental health and allergies to sustain 

healthy and inclusive European societies 

and health in ageing European societies.   

 Implementation research that 

integrates small scale experimental 

setting as well as large scale cohorts 

mapping the Europe-wide setting and 

integrating ongoing long-term efforts 

across Europe to understand health in 

populations and patients. Research 

developing novel concepts to integrate 

the continuum from wellbeing to 

therapeutic successes as potential 

outcomes and measures of healthy 

urban environments.  

 Identification of health benefits of 

mobility in urban and rural settings 

considering current and future patterns, 

mode of transports including active 

transportation and e-mobility, and 

populations at different ages and 

disease states.  

 Research assessing the link between 

urbanisation, climate change and health 

so far develops out of single exposure 

research frameworks, and is extended to 

multiple combined exposures, but faces 

the challenge to assess 

comprehensively the potential impacts 

by sector-based approaches.  

 

 

RG 3.2 Clean air policies 

 

 Provide innovative research to support 

future comprehensive clean air policies 

by jointly estimating the health impact 

of unregulated nano- or ultrafine 

particles and air-borne chemistry 

together with regulated air pollutants 

such as fine particles and the gases 

nitrogen dioxide and ozone on 

morbidity and mortality across the life-

span in the full range of European 

settings.  

 The impact of air pollution on multiple 

diseases needs to be fully explored as 

current evidence strongly suggests that 

health impacts go beyond the lung and 

the heart. Research shall be geared to 

estimate the impact of ambient and 

indoor air pollution on neurodevelop-

mental and neurodegenerative 

diseases, metabolic diseases, cancers 

beyond the lung, reproductive 

outcomes, autoimmune diseases and 

infectious diseases.  

 Implementation research is needed to 

guide future interventions and novel 

technological developments especially 

for climate change mitigation.  
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RG 3.3 changing work and employment conditions  

 

 Priority areas focus on rapidly changing 

work and employment conditions 

including climate change and worker 

health, ageing workers, new 

technologies and chemicals, working 

time, changing employment patterns 

and precarious employment, mixed 

exposures and biomonitoring, work-life 

balance and neglected work-related 

diseases.  For example, it has been 

shown that men experience higher 

exposure to extrinsic risk factors and 

women to intrinsic risk factors at work. 

Age, another factor of inequality, plays 

a role in work-related fatal injuries as it 

has been shown they are higher 

amongst older workers. This is of 

particular concern given the ageing 

society and ageing workforce 

worldwide (Peng and Chan, 2019)22. 

 

 

RG 3.4 Digitalisation 

 

 Digitalization alters dramatically our 

urban and personal environment, our 

activity patterns as well as light 

exposures. Research assessing its health 

impact from environmental 

perspectives is largely missing as 

exposure assessment of, for example, 

digital activity, light exposures and 

disrupted sleep are not part of the 

common exposure assessments. Here a 

complete rethinking of environmental 

exposures assessment, studying 

underlying mechanisms and quantifying 

the potential health impacts is needed. 

As this area is not part of the traditional 

way of studying the link between 

environments and health, there is need 

to develop novel tools and study 

designs to approach the beneficial and 

detrimental changes in life-styles and 

environments on health.  

 

 

 

 

 

                                                 
22 Peng L, Chan AHS (2019). A meta-analysis of the 

relationship between ageing and occupational safety and 

health. Safety Sci. 112:162–72.  
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RG 3.5 Food, ecosystem services and farming 

 

 Identify protective features of 

ecosystem services and traditional 

farming for health and translate these 

into improved treatment strategies and 

sustainable living and environments in 

rural and urban areas.  

 Develop environmental risk assessment 

approaches to investigate how to 

redesign the food system in order to 

provide healthy nutrition for European 

urban and rural populations while 

staying within planetary boundaries and 

also safeguarding natural capital for the 

future (like biodiversity and ecosystem 

services) and considering social and 

economic acceptability of production 

practices. This research gap needs to 

address the question of how to measure 

and assess the sustainability of different 

agricultural practices and distribution 

schemes as well as develop and 

implement methods for comparative 

assessments.  

 

RG 3.6 Health co-benefits and harms and social inequalities in a 

transition period 
 

 Identification of health co-benefits and 

harms of the transition to a zero carbon 

economy for urban populations. A 

comprehensive health impact 

assessment is missing and a 

combination of impacts based on the 

avoidance of multiple environmental 

stressors including air pollution, climate 

change impacts, improved water 

quality, nuclear power station accidents, 

altered land-use, and emerging novel 

environmental contamination. Long-

term trends, extreme events and 

disasters such as tsunamis, earthquakes 

and fires need to be jointly assessed. 

 Research on health consequences of 

expected sectorial changes to arrive at 

sustainable energy consumption or 

mobility are missing largely.  

 Research to study technological 

solutions to improve environmental 

conditions, abate climate change and 

improve health are largely disconnected 

from approaches employing nature-

based solutions in terms of approaches, 

concepts and health outcomes. 

 The urban-suburban-rural continuum 

seems to be of major importance for 

promoting healthy living in Europe. 

However, a comprehensive assessment 

of reasons for underlying health 

inequalities and confounding factors is 

missing. Research addressing jointly the 

long-term impacts of economic, social 

and environmental conditions to abate 

socio-economic disparities and how 

healthy environments can support 

inclusive societies is missing. 
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RG 3.7 Methods in implementation research  
 

 Many interventions required to 

arrive at sustainable societies and 

mitigate climate change, may shift 

and alter behaviours or risks without 

resulting necessarily in drastic 

changes. There is an urgent need to 

develop methods to study 

the efficiency of implementation of 

change in the field of environment 

and health. 

 Research approaches that integrate 

observational studies and 

experiments are missing. Studies 

that include simulations and real-

world experimental approaches 

with observational studies may be a 

way forward to advance the science 

in this area.  

 

 

Expected impacts and SDGs/Ostrava 

relevance 

These goals have the potential to 

contribute to novel approaches for 

developing sustainable metropolitan areas 

and to cope with urban growth and rural 

shrinking. The strategic research area has 

large potential impacts primarily on SDG3 

and SDG11.  

 

Implementation challenges (at RG-level) 

There are major challenges of 

implementation as often interventions may 

need to be simultaneously at the city, state, 

manufacturer, supplier or consumer level. 

Most of the sector-based approaches 

require political will and action as well as 

substantial financial support. 
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RG4. Improve health impact assessment of environmental 

factors and promote intervention research 
 

 

Objectives  

Quantifying the health, social and economic 

impacts of environmental factors, families of 

factors, events and policies  

Relevance 

Health impact assessment is the ultimate 

and often overlooked step of environmental 

health research. Health impact assessment 

studies23 are at the interface between 

science and decision making and it is a 

crucial step to help society decide if and how 

to make use of scientific knowledge in this 

area. Very often, the economic costs of a 

regulation on a given sector are used as a 

reason not to regulate, while the health 

benefits of the regulation are not properly 

estimated.  

A more systematic quantification of the 

relationship between human disease and 

the environment (the environmental burden 

of disease, EBD), allowing a ranking of 

exposures in terms of population impact as 

well as cost-benefit analysis would pave the 

way for more efficient and transparent 

public health policies and budget allocation. 

In this context, we would move towards a 

harmonized methodology in health impact 

assessment that would enable the 

comprehensive consideration of 

environmental factors and the societal and 

economic impacts thereof.  

 

Research needs 

 

RG 4.1 A unified European approach on quality of life and burden of 

disease  

 

 Develop a unified European approach on 

quality of life and on the burden of 

disease of environmental factors, based 

on harmonized exposure assessment, 

disease incidence and socio-economic 

data, providing results globally and by 

socio-economic strata. 

 
 

                                                 
23 Health Impact Assessment (HIA) has been defined by 
WHO European Centre for Health Policy as “a 
combination of procedures or methods by which a policy, 

program or project may be judged as to the effects it 
may have on the health of a population.” 
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RG 4.2 Integrative impact indicators     
 

 Develop more integrative impact 

indicators to measure the progress of 

society (e.g. better wellbeing indicator 

(BWI).  Such indicators could reflect 

subjective wellbeing, health, work-life 

balance, education, housing, 

biodiversity, safety, income, jobs, 

community, and civic engagement. 

 

RG 4.3 Assessment of risks associated with climate change   
 

 Develop a methodology and data 

generating framework to assess 

comprehensively the risks associated 

with climate change and with the policies 

and measures considered for climate 

change adaptation and mitigation in the 

EU. This will be based on integrating 

available frameworks in this field. 

 

RG 4.4 Filling the data gaps   
 

 Fill the data gaps related to the 

availability of representative 

biomonitoring, environmental 

modelling, disease incidence (through 

the development of health registers or 

equivalent tools) and health-related 

tangible and intangible costs, at the 

country and EU levels. 

 

RG 4.5 Systematize implementation studies 
 

 Systematize intervention studies 

allowing identification of ways to act on 

exposures and behaviours at the 

individual or population level with 

positive or negative impacts on health, 

as well as the synthesis of such 

interventions conducted in each sector.

 

RG 4.6 Develop tools and methodologies 
 

 Bridging the gap between exposome 

and risk assessment studies: Capture the 

health impacts of complex exposures (i.e. 

multiple exposures at different 

developmental windows) taking due 

consideration of the possible inter-

relations between exposures and the 

effects of latency. 

 Identification of the most relevant 

approaches to assess exposures in the 

context of risk assessment studies, such 

as issues related to the spatial and 

temporal resolutions of exposure 
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models, relevance of biomarkers and of 

information on population density and 

socio-economic status. 

 Exploration of the most relevant 

population health and quality of life 

indicators, including DALYs (Disability 

Adjusted Life Years) or wellbeing 

indicators. 

 Assimilating approaches of risk 

assessment based on human dose-

response functions with those relying on 

toxicological data. 

 Proper consideration of the effect of risk 

perception on actual health impact 

through behavioural change  

 Proposing a formal approach to the 

quantitative handling of the weight of 

evidence regarding each exposure-

health outcome pair. 

Expected impacts and SDG/Ostrava 

relevance 

Health impact assessment, especially when 

integrated with socio-economic impact 

assessment is becoming rapidly a sine qua 

non for policy development in the EU and 

globally. Attainment of the Ostrava 

declaration goals and of the health-relevant 

SDGs of the UN in a timely and cost-

effective manner would be facilitated by 

comprehensive integrated assessment 

modelling tools and methodologies.  

Implementation challenges (at RG-level) 

The main challenges for the implementation 

of the above relate to the availability of data 

for the large array of stressors pertinent to 

environmental health to support the proper 

quantification of the impacts including the 

evaluation of uncertainty associated with 

the results of the assessment. In addition, 

there is a clear need for harmonization of 

approaches for integrated impact modelling 

in order to overcome the piecemeal 

developments that characterize the 

historical evolution of the field. A successful 

coordinated effort as described above 

would facilitate faster translation of research 

results into policy relevant knowledge, 

contributing thus to improved 

environmental health policy development 

and regulation on the EU and national levels.   
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RG5. Develop infrastructures, technologies and human 

resources for sustainable research on environment and 

health  

 
 

Sustainability of research and effectiveness 

of interventions in the field of environment, 

climate and health relies on the availability 

of solid infrastructures, development of 

new robust and innovative technologies, an 

adequate legal framework and availability 

of expert human resources. Those are the 

global objectives of RG5 which will build on 

existing infrastructures and resources in the 

EU and elaborate research needs where 

gaps have been identified. 

A large part of new developments in 

research in recent years were made possible 

by  the development of new technologies 

using remote sensing, visualization 

techniques, sensors, and of monitoring and 

biomonitoring networks, human cohorts, 

capacities for widely targeted and non-

targeted analyses of available samples, and 

for complex analyses of big data. A key 

aspect for the development of research and 

effective policies is the adoption of a 

planetary approach that may combine the 

local with the global and examines human 

health in conjunction with the health of the 

environment. Research infrastructures are 

                                                 
24 Research infrastructure includes major scientific 
equipment or sets of instruments; collections, archives 
or scientific data; computing systems and 
communication networks; any other research and 
innovation infrastructure of a unique nature, open to 
external users: https://ec.europa.eu/info/research-and-

innovation/strategy/european-research-infrastructures_en  
25 The solid Earth domain is represented by EPOS (plate 
observing system). ICOS (carbon observations), ACTRIS 
(aerosols, clouds and trace gases), IAGOS (aircrafts) or 
EISCAT (scatter radar systems) support global 
atmospheric observations and climate-change related 
research. DANUBIUS supports the research in river-sea 

core entities and should provide enabling 

frameworks for conducting high-level 

research and fostering innovations in this 

area in Europe24.  

Numerous research infrastructures have 

been developed in Europe during the last 

decades in closely interlinked 

environmental domains, i.e. atmosphere, 

hydrosphere, biosphere and geosphere. 

They include ESFRI (European Strategic 

Forum on Research Infrastructures) projects 

and landmarks, as well as other EU-funded 

projects25. However, to tackle 

environmental challenges, researchers 

need to work in a more integrated manner 

towards universal understanding of the 

Earth’s system. Environmental research 

infrastructures should be clustered and 

integrated with relevant infrastructures 

from the Health and Food domain and 

associated e-infrastructures to enhance the 

interdisciplinarity26.  

Several gaps have been identified and the 

corresponding research needs are 

described below. They aim to develop: 1) 

systems, eLTER (ecosystem, critical zone and socio-
ecological systems) is related to the ecological integrity, 
LifeWatch ERIC is the e-infrastructure for preserving 
biological diversity and ecosystem health, and DiSSCo 
the distributed system of biological collections. 
26 Several existing infrastructures already operate 
between the domains of Environment and Health and 
Food. They include AnaEE with a stronger focus on 
preservation of ekosystem services, agriculture and food 
security, EMBRC (marine biology), MIRRI (microbiological 
resources) and especially ELIXIR (life-science 
information). 

https://ec.europa.eu/info/research-and-innovation/strategy/european-research-infrastructures_en
https://ec.europa.eu/info/research-and-innovation/strategy/european-research-infrastructures_en
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the coordination and promotion of well-

designed cohorts; 2) a framework for 

sustainable environmental and human 

chemical monitoring; 3) laboratory 

capacities for exposure and effects markers; 

4) additional innovative tools including 

computational tools; 5) a Planetary Health 

monitoring framework integrating 

environmental and health data; 6) 

education and training capacities. 

 

 

RG 5.1 Well-designed and maintained population cohorts and related 

biobanks 
 

Objective  

Establish a coordinated infrastructure of 

population cohorts and biobanking 

capacities of existing and future 

epidemiological cohort studies in Europe, 

with the goal to spearhead research in the 

area of environment, climate change and 

health. 

Relevance 

Large population-based cohorts are 

invaluable resources and important 

infrastructures supporting research in 

environmental health27. Well-designed 

cohort studies improve our knowledge and 

understanding of disease aetiology and 

help identifying factors that affect health 

outcomes, but also contribute to insights 

on prediction models and effective risk 

management and prevention measures. 

Biobanks and access to large numbers of 

samples and data are a key to enable 

studies on biomarkers of exposure and 

effects. Coordinated infrastructures in 

cohort studies are needed spanning from 

parent-child cohorts to adult cohorts to 

capture general environment and 

occupation exposures throughout the 

lifetime up to old age.  

                                                 
27 ESFRI Roadmap 2018 : 
http://roadmap2018.esfri.eu/media/1066/esfri-roadmap-
2018.pdf  

Research needs 

 Carry out an inventory and (when 

possible) harmonise existing and future 

epidemiological cohort studies in 

Europe to maximise comprehension 

and to optimise societal impact of the 

previous investments. Larger sample 

numbers and harmonised exposure and 

outcome assessment approaches would 

ensure statistical power in evaluation of 

health risks (e.g. from chemicals, 

mixtures, air pollution, noise, 

micropollutants, biological agents). 

Coordinated and harmonized collection 

methods would produce comparable 

data, enabling also meta-analyses and 

comparisons with different statistical 

approaches. 

 Combine various types of data and 

methods to enable exposome type 

assessment addressing multiple 

stressors and factors. Longitudinal data 

is needed, integrating also socio-

economic and gender aspects, as well as 

new insights into potential resilience 

factors and effects of behavioural 

changes. 

 Cohorts should include children, 

pregnant women, adults, elderly, as well 

http://roadmap2018.esfri.eu/media/1066/esfri-roadmap-2018.pdf
http://roadmap2018.esfri.eu/media/1066/esfri-roadmap-2018.pdf
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as occupational cohorts to look into 

specific environmental exposures, 

disease outcomes, or health domains 

but also to detect new and emerging 

exposures by using untargeted 

screening. Especially the adult mega-

cohorts and studies at European scale 

would need to be coordinated as they 

have so far focussed predominantly on 

genetics. 

Expected impact and SDG relevance: 

 Network of cohorts that collaborate 

across disciplines, increasing the critical 

mass and interdisciplinary connections 

between researchers will promote 

decision-making with impact on human 

health. 

 Contribute to improved infrastructure 

for collecting harmonized data from 

cohorts with adequate numbers of 

samples (exposure and biological 

specimens), sequencing facilities, 

biobanks and storage facilities. 

 New knowledge on disease trajectories 

and the role and attribution of 

environment, lifestyle, diet and genes to 

disease/health outcomes. The cohort 

and biomonitoring studies could 

become an important basis for 

providing best possible base of data for 

risk management decisions and 

potential regulations. 

 The research would contribute to 

especially SDG3. 

 

 

 

RG 5.2 Chemical monitoring and data integration to inform on 

environmental and human exposure trends 
 

Objective 

Develop a sustainable EU infrastructure for 

assessment of environmental and human 

exposures trends  

Relevance 

Toxic exposures are among the most 

important environmental stressors, yet 

there is no platform for integration of 

available data on chemical exposures from 

various environmental and human 

biomonitoring efforts. Atmospheric 

particles and trace gases are being 

addressed within the ACTRIS and ICOS RIs, 

some data on atmospheric pollution are 

generated within the EMEP network. 

Freshwater data are available through the 

EU Water Framework Directive initiatives 

and there are also various efforts focused 

on coastal waters. Contamination of food 

chains is investigated by EFSA but there is 

no harmonised monitoring of chemicals in 

outdoor and indoor air and dust, personal 

care or consumer product. Data available 

through the IPCHEM platform are scarce 

and suffer from the lack of harmonisation. 

A significant effort towards mobilising 

existing and generating new human 

biomonitoring data has been in current 

years in the HBM4EU EJP. 

Research needs 

 Establish structures and platforms for 

long-term monitoring to strengthen the 
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links and enable data integration 

between environment and human 

health monitoring.  

 Data sharing and integration between 

human and environmental surveys 

would require big data infrastructures 

and effective governance structures and 

approaches for integration across 

sectors, disciplines and multiple 

stakeholders.  

 An effort in modelling systems is 

required to achieve these goals. Data 

from wildlife and environmental 

exposure studies (biomonitoring 

included) can be used as warning 

systems for human exposures and 

potential health effects.  

Expected impacts and SDG relevance 

 Build infrastructures to improve 

monitoring and emerging substance 

detection, addressing both the 

environment and human health. 

 SDG3, SDG6, SDG7, SDG8, SDG9, 

SDG11, SDG12, SDG14, SDG15. 

 

 

 

 

RG 5.3 Development of laboratory capacities for assessment of 

exposure and effect markers 
 

Objective 

Develop a distributed research 

infrastructure providing sufficient 

laboratory capacities for assessment of 

exposome, i.e. widely targeted and non-

targeted analyses of exposure, 

susceptibility and effect biomarkers 

Relevance 

Contamination of the environment, in 

which humans are included, by chemicals is 

acknowledged as a major driver of 

environmental toxicity. Assessment of 

exposure to harmful chemicals requires an 

integrated infrastructure approach at 

European level. There are major questions 

that remain unsolved: How to address the 

                                                 
28 Drakvik et al., (2020): Statement on advancing the 
assessment of chemical mixtures and their risks for 
human health and the environment. Environment 

effects of chemical mixtures? How to 

monitor emerging and novel substances? 

How to develop early warning systems? 

How to integrate abiotic environmental 

contamination with in vivo, wildlife and 

human, contamination? How to assess the 

impact of these contaminations? Chemical 

pollution is high on the political agenda of 

the EU5, and several of these issues have 

been highlighted as requiring further 

research and actions28. 

Research needs 

 There is a need to develop a distributed 

research infrastructure providing 

sufficient laboratory capacities for 

widely targeted and non-targeted 

International. Volume 134, January 2020. DOI :  
10.1016/j.envint.2019.105267 

https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en
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analyses of exposure and (in case of 

biomonitoring) susceptibility and effect 

biomarkers 

 Develop high-throughput methods to 

assess both exposure and effects and 

focus in particular on long-term effects.  

 Develop innovative experimental and 

modelling tools to explore the effects of 

environment on toxicity outcomes to 

contribute to societal decision 

(production and/or regulations) of 

hazardous chemicals with application of 

results from work along the Adverse 

Outcome Pathways perspective. 

 Early warning remains a burning issue 

and mechanistically driven effect 

markers such as epigenomics (and other 

omics) markers could support such a 

goal.   

Expected impacts and SDG relevance 

 Build infrastructures to improve 

monitoring and emerging substance 

detection, addressing both the 

environment and human health. 

 SDG3, SDG6, SDG7, SDG8, SDG9, 

SDG11, SDG12, SDG14, SDG15 

 

 

 

 

RG 5.4 Development of new technologies in environmental, climate 

and health assessment and systemic approaches  

 

 

Objective  

New research should reinforce data science 

within environmental and climate health 

research as a cross-disciplinary activity 

promoting research and innovations on 

machine learning and Artificial Intelligence  

related to cross-omics data in infectious 

and non-communicable diseases studies. 

 

 

Relevance 

Technologies with applications for 

exposure, diagnostics and health outcome 

assessment are evolving rapidly and are 

increasingly used in environmental, climate, 

biomedical research and precision 

preventive medicine. New research should 

enhance capacities to keep up to speed 

with rapidly evolving technologies, and 

create opportunities for powerful new 

research and interventions.  

Research on Geographic Information 

Systems (GIS) and use of wearable sensors, 

remote sensing and geospatial data in 

environmental and climate studies, should 

be promoted. Wearable devices provide 

substantially enhanced measurement and 

monitoring of environmental and 

modifiable lifestyle factors (e.g. air 

pollution, physical activity, time-activity 

patterns, diet, smoking) and of health 
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conditions. Smartphone-based technology 

enables individualized environmental 

exposure evaluation, and effective and 

timely interventions for health promotion 

and disease prevention. A large volume of 

environmental and climate information, 

and clinical, health-care, genetic and 

pharmacological data are now digitized, 

commonly known as "big data". A major 

global challenge is still how these data 

should be generated, managed, analysed, 

visualized and eventually transformed into 

scientific knowledge to improve the 

population’s and individual’s health.  

Research needs 

Advancing exposure assessment and health 

surveillance: 

 Satellite-based exposure assessment 

combined with ground-based data; 

advances in quantifying neighbourhood 

attributes enhanced by developments 

in image processing, and in ecological 

momentary assessment tools.  

 Inexpensive wearable devices that 

register numerous biological 

parameters in real time, e.g. 

participants' physical activity, sleep and 

heart rate; developing mobile 

applications for dose monitoring, health 

surveillance, and communication for 

citizen science. 

 Evaluating how new technologies can 

be applied in difficult to reach 

populations, rural and low-income 

settings;  

 Advancing data sciences and modelling. 

 Use of social media data to assess 

behaviours, exposures and outcomes, 

electronic/mobile-health, recruiting 

participants, collecting survey data, and 

assessing outcomes.  

 Availability of climate data and health 

data (anonymised) in database (not only 

cases of deaths). 

 Integrated models to estimate the 

impact of food production on human 

and planetary health. 

 Developing technical knowledge base 

and scientific data on environmental 

and social impacts of food products. 

 Advancing integrated and citizen 

science.  

 Further developing the human 

exposome project by moving research 

away from ‘one exposure, one disease’ 

understanding to a more complex 

picture upon which to build solid, cost-

effective preventive actions and policies 

in the future.  

 Mapping of social vulnerability in 

relation to environmental risks. 

 Exploring new study paradigms like 

citizen driven research.  

Advancing research on tools for 

intervention, e.g. decontamination of 

ecosystems. Greenhouse gas sequestration, 

substitution and replacement, promoting 

interventions using mobile platforms 

Advancing research on new communication 

tools (please refer to RG 6.4) 

 

Specific actions in this interdisciplinary area 

should address and advance major 

scientific questions, including new methods 

in exposomics, integrative omics, virtual 

clinical trials, hypothesis-free phenotype 

evaluation, climate modelling, epidemic 

predictions, and urban visualization using a 

variety of techniques for the measurement 

and analysis of complex data. Trans-

disciplinary research and integration across 
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sectors and multiple stakeholders as well as 

linkages with social sciences should be a 

priority. 

Expected impacts and SDG relevance: 

 Increase EU's capacity to innovate in the 

area of technologies in environmental, 

climate and health assessment through 

the development of new tools, 

platforms or services. Contribute to the 

growth of the EU sector on environment  

 

 

and climate technologies, in particular 

for SMEs, and reinforce EU's role among 

world leaders in the production of 

technological tools and methodologies 

in this area  

 Improve the quality and sustainability of 

systems tracking environment and 

climate in relation to health outcomes, 

leading to quicker decisions and timely 

delivery of effective interventions at a 

personalised, community or global level   

 Better prediction of disease risk by 

acquisition of new knowledge on the 

influence of external exposures on 

biological pathways at different life-

stages and identification of early signs 

of health damage caused by 

environmental factors.  

 Contribute to SDGs SDG1, SDG2, SDG3, 

SDG6, SDG7, SDG8, SDG11 and SDG13 
 

 

 

 

 

RG 5.5 Transdisciplinary research infrastructure: Planetary Health 

monitoring  
 

Objective  

Develop Planetary health monitoring to 

track trends in the drivers and 

consequences of environmental change 

and support consequent policy-measures 

and corrective actions 

Relevance 

While there is broad agreement and 

increasing empirical evidence that global 

environmental changes are affecting 

human health through multiple pathways, 

                                                 
29 Haines et al. (2018). Planetary Health Watch: 
integrated monitoring in the Anthropocene epoch. The 

many of the impacts currently are 

undetected and unnoticed by the policy, 

economic, and social systems that can help 

mitigate them16. To make risks to planetary 

health visible and salient as well as motivate 

appropriate actions, a comprehensive 

monitoring system connecting human 

health and environmental indicators in time 

and space is essential29. Combination of 

various data layers at multiple scales is 

needed to address different levels of 

vulnerability both in human populations 

Lancet Planetary Health. Vol. 2 :4, p. e141-e143. doi : 
10.1016/S2542-5196(18)30047-0 
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and natural systems and to be able to 

identify trends and potential risks. Such 

monitoring would serve policy makers, 

health professionals, researchers, and 

relevant non- governmental organisations 

(NGOs) by ensuring that they have the best 

available information at hand and are 

empowered to use it – to identify and 

implement solutions that are incorporating 

the global perspective and various scales in 

space and time. The proposed 

infrastructure should have a strong 

international arm in addition to the 

European level activities. The latter could 

address the needs of low-income countries 

through targeted international 

development funding via bilateral or 

multilateral channels.  

Research needs and activities 

 Data integration and analysis to connect 

indicators of global environmental 

changes with data and indicators of 

human health outcomes. One example 

would be the effects of multiple 

environmental changes (climate 

change, chemical pollution, freshwater 

decline, pollinator loss etc.) on food 

systems, nutrition and health outcomes. 

 Leveraging big data from the National 

Health registers to study associations 

between global environmental changes 

and health at large scale and various 

locations, environments (extending 

studies similar to e.g. Hajat et al., 201730 

to study the effects of climate change 

and pollution on non-communicable 

disease risk) 

                                                 
30 Hajat et al. (2017). The effect of ambient temperature 
on type-2-diabetes: case-crossover analysis of 4+ million 
GP consultations across England. Environ Health. Jul 
12;16(1):73.  
31 Jia, P., Sankoh, O., & Tatem, A. J. (2015). Mapping the 
environmental and socioeconomic coverage of the 

 Research and monitoring using data 

from health and demographic 

surveillance sites, e.g., the INDEPTH 

network,31 and existing cohort studies 

to track health impacts of multiple 

environmental changes in the most 

vulnerable populations.  

 Estimating current and future 

temperature-related deaths and other 

health outcomes under different climate 

change and pollution scenarios. 

 Assembling evidence for actions that 

promote adaptation to environmental 

change and those that support 

mitigation of change by reducing the 

environmental footprint of societies. 

These could include urban networks, 

communities committed to 

transformational change, e.g., Transition 

Network,32 and countries committed to 

profound changes.  

 

Expected impacts and SDG relevance: 

 Enable better detection of early 

warnings and emerging risks.  

 Provide increased evidence and 

knowledge for policymakers to suggest 

proper actions based on monitoring 

data and trends. 

 Monitor the consequent changes in 

environmental and health outcomes 

over time following the implementation 

of the European Green Deal measures. 

INDEPTH international health and demographic 
surveillance system network. Health and Place, 36, 88–
96.  
32 Network T. Transition Network [Internet]. 2016  
https://transitionnetwork.org/ 

https://transitionnetwork.org/
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 Contribute to SDG1, SDG2, SDG3, SDG6, 

SDG7, SDG8, SDG11, SDG13, SDG14 and 

SDG15. 

 

 

 

 

Challenges to implementation (at RG-

level): 

Science-to-policy dialogue would need to 

be strengthened to allow translation of 

research results to policies and practice. 

Major operational brakes remain in 

translating conceptional evidence and 

knowledge into the public and 

environmental health practice in different 

systems and cultures. Also research culture 

needs to change to encourage systems 

thinking and integration of multi-/inter-

disciplinary and cross-disciplinary 

frameworks. The understanding of the 

importance of interdisciplinary processes 

may still be poor. Better cross-disciplinary 

communication and collaboration will 

increase mutual understanding and 

learning. However, implementation of more 

interdisciplinary research requires also 

revising education systems. Training in 

ethics, law, ecology, evolution and 

biomathematical modelling, sociology, 

political economy and political ecology 

should be implemented in health education 

programs. Furthermore, interdisciplinary 

tools in capacity building and education 

should be developed to provide practical 

tools for considering systems perspective.

 

RG 5.6 Education, training and capacity building 
 

Objective  

To certify that the EU has enough highly 

educated and trained competences to 

tackle the appropriate research and societal 

decision needs within the area of 

environment, climate and health. 

Relevance 

The development within many of the 

discipline areas required for high quality 

research addressing environment, climate 

and health issues is calling for in-depth 

knowledge of advanced and new 

technological methodologies, knowledge 

of integrating the technologies and up to 

date status of methodologies. The  

requirements cover such deep knowledge 

that it is possible to make holistic, 

transdisciplinary achievements which is the 

way forward in a world where everything is 

interlinked. Improved and up to date 

competences are needed for the societal 

decision making in all areas for addressing 

and managing the challenges of the Green 

Deal, the SDGs in the public domain as well 

as in the private sector. For example, it is 

important that the risk and safety 

assessments are performed by similarly 

well-educated and trained personnel as by 

those engaged in the research. 

The competence provision is motivated by 

the intensified retirement of the present 

generation researchers and risk assessors at 

university and in authorities in many, 

possibly all, of the EU countries. Changes in 

interest among students and university 
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strategic prioritisations are threatening the 

situation of having enough highly 

competent scientists and authority 

personnel in the future. This is then 

influencing the need for appropriate 

capacity building and establishment. While 

diverse backgrounds are an asset, specific 

competences are nevertheless needed. 

Competence provision needs 

The needs are indirectly linked to the 

research needs presented in this document 

since highly educated and trained 

individuals are prerequisites for present and 

future advanced research and in-dept 

knowledge/understanding in societal 

decision making. The needs are: 

 Appropriate advanced educational 

programs in all the science areas for 

addressing environment, climate and 

health. 

 Better education/training in the holistic 

perspectives, e.g. promoting inter- and 

transdisciplinary science. 

 Improved training possibilities both in 

science and in the interphase with the 

relevant societal actors (EU, national 

authorities and private sector). 

 A pan-European program for training 

and capacity building in environment, 

climate and health which may be built 

on currently available programmes, 

including e.g. Erasmus and Marie Curie. 

 Building regional competencies 

Expected impacts and SDG relevance 

 Improved and up to date scientifically 

relevant knowledge in discipline areas, 

inter- and transdisciplinary 

understanding to pursue advanced 

research. 

 Meeting the competence needs will 

enable both the research and societal 

sector to focus on the needs of the 

present and the future. 

 Adequate promotion of the capacity 

building in Europe (with a special focus 

on Widening the ERA) and beyond. 

 SDGs 4, 17 and all SDGs dealing with the 

origin and challenges posed by the 

origin of anthropogenic chemicals (SDG 

6, 7, 9, 11 and 12) as well as of global 

mixtures of chemicals (the 

“Chemosphere”; SDG2, 3, 6, 13, 14 and 

15) with implications of SDG 1, 5, 8, 10 

and 16. 
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RG6. Support transformational change approaches in 

environment and health  

 

RG 6.1 Transformational change & health 
 

Objective 

To develop and apply transformational 

research approaches and emergent 

research designs to complex research 

questions and implementation challenges 

across all defined Research Goals.  

Relevance 

Addressing global change and health issues 

requires transformational change, both in 

research approaches and in action. The key 

requirements of this comprehensive 

transformation are grounded in the cross- 

sectoral conversion of the global and of 

national societies and economies 

compulsory, in order to avoid irreversible 

changes in global ecosystems, biodiversity 

and the climate, including the respective 

consequences for humankind. The current 

failure to address catastrophic scenarios 

and to mitigate the related risks can be 

interpreted as the failure to frame the case 

for transformational change and action 

clear enough and re-prioritise agendas 

across sectors accordingly. 

The concept of transformational change is 

thus an overarching dimension in global 

change processes and holistic concepts 

such as Planetary Health or One Health; it is 

also key to climate change mitigation and 

adaptation in order to achieve required 

fundamental individual, societal, economic 

                                                 
33 United Nations. Paris Agreement. New York: United 
Nations; 2015. p. 27. 

and political changes to comply with the 

aims of the Paris agreement33 and to keep 

global warming to 1.5 degrees. 

Consequently, there are strong 

interlinkages to all other RGs described in 

the draft agenda, especially RG1 and RG3. 

Implicitly, transformational change 

approaches in this context generally 

strengthen and work towards solutions and 

problem solving. 

Transformational Change can be defined as 

a philosophical, practical and strategic 

process to effect revolutionary change 

within an organization, i.e., culture 

transformation. It is a systems approach 

applied to broad-based change to catalyse 

rapid shifts in the mental constructs 

inhibiting solutions to complex problems or 

in the organization’s culture that prevent it 

from realizing its full potential. It seeks to 

discover and integrate personal and 

organization development as an 

overarching approach to rapid change at all 

levels of system. A new EC framework is 

suggested to call for applying emergent 

research designs and project management 

requiring transdisciplinary work and 

transformational change that allows new 

questions and issues to emerge at the 

horizon during the process, potentially 

leading to substantial changes of the 

https://unfccc.int/files/essential_background/convention/appli
cation/pdf/english_paris_agreement.pdf  

https://unfccc.int/files/essential_background/convention/application/pdf/english_paris_agreement.pdf
https://unfccc.int/files/essential_background/convention/application/pdf/english_paris_agreement.pdf
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research itself and ultimately the 

established research culture.  

Projects are often short-sighted and short-

term; thinking ahead long term is required 

in the context of complex global 

environmental changes.  

Research needs  

New research approaches and 

partnership.  

 Develop and implement innovative 

cross-sectoral and transdisciplinary 

research approaches and methods to 

investigate how to initiate and 

implement transformational change; for 

example in the health sector, on 

national, regional and local level. An 

example can be the implementation of 

a circular economy approach in the 

health sector.  

 Strengthen the understanding of the 

philosophical background and the 

concept of transformational change as a 

research area in itself among scientists 

dealing with global environmental 

change and health. Further investigate 

the power dynamics in specific 

constellations in the environment and 

health nexus; include human health, 

environment, industry and politics in the 

wider environment and health nexus 

when investigating power dynamics.  

 Develop research methodologies and 

project management approaches that 

embed the development of the 

transformational capacity among the 

scientists, teams and supervisors as well 

as involved stakeholders in 

transdisciplinary projects. 

Implementation science, data and 

applications 

 Assess what data are needed to 

facilitate regulation and behavioural 

change and investigate how existing 

evidence on the principles and 

mechanisms of behavioural change can 

be transferred to a much larger 

transdisciplinary context including 

sociological, political, philosophical 

aspects.  

 Investigate how new tools, 

technological developments and 

digitalization both elicit 

transformational change and enables 

the implementation of transformational 

approaches. This likely constitutes an 

additional challenge to 

transdisciplinarity. 

 Further investigate and develop, 

transfer and apply the existing 

knowledge on barriers to and enablers 

(political, social and individual factors) 

of political, societal and behavioural 

change. 

 Design complex interventions and scale 

up win-win solutions to the meso-level 

(e.g. community level or organization), 

considering context factors and 

measuring progress indicators to adjust 

complex interventions along the way 

(e.g. implementing more active 

transport in cities) 

 Further investigate the power dynamics 

in specific constellations in the 

environment and health nexus; include 

human health, environment, industry 

and politics in the wider environment 

and health nexus when investigating 

power dynamics. 

 Develop research methodologies and 

project management approaches that 

embed the development of the 

transformational capacity among the 
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scientists, teams and supervisors as well 

as involved stakeholders in 

transdisciplinary projects. 

Expected impacts and SDGs/Ostrava 

relevance 

Transformational capacity clears pathways 

to sustainable development, thus the 

suggested research gaps are linked to most 

– if not all – SDGs. This way, they have the 

potential to unfold an enormous effect in 

addressing major global change issues. 

Fundamental (transformational) change in 

social, economic, behavioural and policy 

terms is required to achieve the defined 

goals and their related targets.  

Research addressing the identified gaps in 

transformational change approaches 

supports efforts defined in the Ostrava 

declaration on environment and health 

(WHO Regional Office for Europe, 2017), as 

it defines goals related to SDG3 (health and 

well-being), SDG7 (energy transition), 

SDG10 (reduced inequalities), SDG11 

(resilient communities) and SDG12 

(sustainable production and consumption) 

as well as the concept of planetary health. 

Implementation challenges  

Research on transformational change 

cannot be implemented if the way we carry 

out research projects is not adapted. The 

underlying challenge lies in the 

composition of the research teams; here 

true transdisciplinary collaboration is 

required, taking social, political and 

behavioural sciences on board to work 

jointly with natural and medical scientists. 

Approaches like co-creation, citizen 

science, co-development and co-research 

in interdisciplinary and cross-sectoral 

networks and communities, case studies, 

practical lighthouse projects, living labs, 

case studies and sharing of experience are 

strong pillars in transformational change 

approaches. In long term projects on 

transformational change, a reorientation of 

research objectives may prove to be 

necessary during the implementation of a 

research program. This entails increased 

flexibility in conducting research and a 

reassessment of the evaluation of research.  

 

 

RG 6.2 Socioeconomic factors and the environment, environmental 

injustice, equity, sustainable economic growth  
 

Objective  

Research in the area of RG 6.2 aims to 

reduce inequalities arising from social, 

economic and environmental factors, within 

countries as well as between countries. To 

achieve this, underlying multiple factors 

and complex mechanisms need to be 

investigated and approaches and solutions 

to address them. 

Relevance 

Environmental conditions vary across 

populations within and between countries 

and they play a significant role in health and 

well-being. Disadvantaged subgroups 
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within populations are often exposed to 

higher environmental risks and have less 

access to environmental benefits. It is of 

importance to meaningfully involve all 

people from a population (regardless of 

ethnicity, national origin or income) in 

environmental decision-making and to 

support social justice. 

Inequalities in environmental exposures 

and subsequent inequalities in health exist 

and affect disadvantaged subgroups in the 

population to a larger extend. Besides 

variation in environmental risks, the 

existence of subpopulations with higher 

vulnerability can lead to intensification of 

health inequalities.  

Research needs 

 Holistic approaches and methods to 

assess combined effects of multiple 

environmental exposures and their 

possible cumulative and/or synergistic 

effects (“complex systems thinking and 

methods”), taking aspects of social 

inequalities (environmental exposure 

differentials as well as vulnerability 

differentials due to socioeconomic 

position) simultaneously into account. 

Investigate mechanisms of exacerbation 

of social inequalities, looking at the 

whole chain starting from risk and 

impact assessment 

 Monitoring and surveillance systems to 

assess various scales of environmental 

inequalities, as well as the most affected 

subgroups within the populations, to fill 

data gaps with regard to inequalities to 

environmental conditions; e.g. for 

several countries in the WHO European 

Region, especially in the eastern part 

(WHO, 2019). Include and address social 

                                                 
34 WHO Regional Office for Europe (2019). 
Environmental health inequalities in Europe. Second 

and environmental inequalities in low 

and middle income countries as well as 

inequalities within countries. Socially 

vulnerable groups need to be included 

in research studies. Besides variation in 

environmental risks, the existence of 

subpopulations with higher 

vulnerability can lead to intensification 

of health inequalities.  

 Implementation and policies. Identify 

the most efficient approaches to 

harmonize the level of environmental 

policies that exist mainly at European 

level, and health policies that are 

predominantly formulated at a national 

level. Develop research to address the 

most relevant action to tackle 

environmental inequalities at national 

and local level, under careful 

consideration of targeted interventions 

and engagement and commitment of 

the entire society (WHO, 

2019)34.Develop and apply complex 

systems methods and comprehensive, 

holistic, country specific and inter-

sectoral approaches. Develop and 

implement an inter-sectoral approach 

that includes researchers and 

stakeholders from social, environmental 

and health related fields to collaborate 

in order to identify environmental 

inequalities and address and/or 

mitigate health inequalities.  

Expected impacts and SDGs/Ostrava 

relevance 

Identified research gaps are primarily linked 

to the promotion of well-being for all at all 

ages (SDG3) and the reduction of 

inequalities within and among countries 

(SDG10). 

assessment report. Copenhagen. License: CC BY-NC-SA 
3.0 IGO 
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Consideration of equity, social inclusion 

and gender equality in environment and 

health policies is explicitly spelt out in the 

Ostrava declaration (WHO Regional Office 

for Europe, 2017), including for examples 

access to natural resources and the benefits 

of ecosystems. 

Implementation challenges  

The rather broad range of environmental 

inequality within countries and between 

countries, with respective associated health 

outcomes and policies and measures in 

place, will make a “one solution fits all” 

approach impossible. Again, like in the 

topic area RG 6.1., trans-disciplinary 

research teams are required to tackle the 

research questions. These teams may need 

to include environmental scientists, social 

scientists, economists, political scientists, 

public health experts and others. A strong 

link to implementation and a sharing of 

information and experiences approach 

might be helpful. This link suggests the 

application of a broad range of research 

methods that work with actors and the 

(concerned) public, such as stakeholder 

participation, citizen science or co-creation, 

especially for the development, design and 

implementation of solutions.  

In order to improve implementation, the 

following suggestions may be considered: 

strengthening the capability and the tools 

for communication to improve public 

information and understanding through 

scientists; establishing an international 

panel for social progress, in similarity to the 

European Environment & Health Process. 

 

 

RG 6.3 Ethical, philosophical and political issues 
 

Objective:  

To address ethical and philosophical 

questions that arise in all aspects of 

research in the nexus of environment, 

climate change and health.  

Relevance: 

The area of ethics and philosophy and how 

it relates to environmental and human 

health is very broad. It opens the discussion 

on values and the ethical dimensions of 

overarching philosophical questions 

dealing with human and animal rights and 

the responsibility for coming generations 

and the planet, of new technologies and 

products and their safety and application as 

well as of science communication. The 

overarching frame deals with research 

philosophy, and could extend beyond an 

anthropocentric perspective, particularly 

when taking a holistic approach like 

planetary health. Questions related to 

human and animal rights and responsibility 

for coming generations could be 

contrasted with the right to development 

and individual freedom.   

A more detailed level of research questions 

pertains not just to the planning and 

implementation of scientific studies and 

how scientific findings (and perceptions of 

those findings) impact society, both also to 

an individual and an administrative (i.e. 

policy-making) level.  

Research needs 



 

 

SUMMARY / HERA PROJECT / EUROPEAN PRIORITIES FOR 2020-2030 / IMPACTS OF IDENTIFIES GOALS / ANNEXES 

 

 

  interim document – February 2020 

65 

 Develop research on the issue of 

responsibility towards future 

generations (Public health deals with 

the needs and operates at the level of 

the current generation); 

 Analyse and monitor the statement of 

ethics related to research, 

communication, and conflicts of 

interest, especially for conflicts related 

to industry ties. 

 Investigate power dynamics within 

research and related fields and their 

implication for the orientation and 

development of research in the 

environment and health field; include 

power dynamics between the global 

North and South and between sectors. 

 Develop methods to support efficient 

research while taking into consideration 

participant privacy and data 

management within current and 

ongoing research, especially within the 

context of GDPR (General data 

protection regulation). Generate a 

unified “base standard” for data 

management between faculties may 

represent a starting point for future 

considerations. 

 Highlight consideration of human rights 

and animal rights in research and 

implementation. 

 Study the relationship between 

scientific evidence and different types of 

advocacy.  

A wider consultation of experts is 

considered to include more research gaps 

on overarching philosophical issues and to 

broaden the scope. 

Expected impacts and SDGs/Ostrava 

relevance 

Research and considerations in ethics & 

philosophy, in similarity to transformational 

change & health, are relevant for all RGs 

and respective research areas in this draft 

research agenda. Likewise, they are 

underlying to all SDGs (United Nations, 

2015) and are linked to the recommended 

research and action in the Ostrava 

declaration (WHO Regional Office for 

Europe, 2017). 

Implementation challenges (at RG-level) 

A first step in implementing these 

overarching research questions that are 

linked to all research areas addressed in this 

interim agenda, is to identify and formulate 

an overarching frame with essential issues 

and to actually integrate the philosophical 

and ethical dimension in the respective 

research framework and related projects. 

Some research areas and topics are only 

developing and potential ethical questions 

arise with them, thus it may be that new 

philosophical and ethical issues emerge in 

the process. A second challenge may be the 

composition of the trans-disciplinary 

research teams that are capable to address 

these complex questions linked to the 

environment, nature, biodiversity, human 

health and reach as far as communication 

codes and safety regulations.   
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RG 6.4 Science communication and science–policy-society dialogue 
 

Objective:  

To tackle research questions and research 

tasks related to communication of risks, 

uncertainty, results and solutions to various 

audiences (e.g. other disciplines, industry or 

the public). It also addresses the dialogue 

between science, stakeholders and policy.  

Relevance: 

A more detailed level of research questions 

pertains not just to the planning and 

implementation of scientific studies and 

how scientific findings (and perceptions of 

those findings) impact society, both at 

individual and policy-making level. Many of 

the research gaps identified in the survey 

address, in fact, how scientific findings can 

be communicated in an open and 

trustworthy manner, either to the public or 

to policy-makers. Successful science-

policy-society dialogue is a continuous and 

sustained process to jointly interpret 

evidence and to agree on key outcomes. It 

supports identifying science and policy 

priorities, acting on them, and translating 

them into justifiable policies. It is inclusive 

and multidisciplinary and involves iterative 

learning, knowledge co-production, 

adjusting policies based on new (scientific) 

findings, and monitoring of results. It ideally 

results in more trust in scientific researchers 

and policy-makers. A strong ethical 

framework containing adequate 

communication networks between public 

and private partners is vital for fostering an 

environment where scientific findings and 

their regulatory/health implications can be 

shared without undue suspicion. The 

importance of this is highlighted not only 

when relaying information that may be 

alarming or requiring significant 

interventions to offset harm (e.g. climate 

change) but also when reporting findings 

that show no risk of harm (e.g. vaccines and 

autism) but nevertheless are of high 

concern to the public. A need for better and 

more creative science communication to 

the public has been identified in order to 

build citizens’ and stakeholders’ trust in 

science and to ensure that scientific 

knowledge translates into practice. 

Research needs 

 Identify the most efficient framework 

for communicating scientific findings on 

risks and respective implications 

between researchers and stakeholders 

and the public and implement it; 

including communicating scientific 

findings to policy makers to adequately 

inform evidence-based policy decisions. 

For this, examine gaps in 

communication and/or disclosure 

within the environmental health field 

using qualitative approaches to identify 

key barriers and opportunities relating 

to open communication between 

parties. Also address science denial, 

doubts and dealing with uncertainty 

(e.g. when communicating the link 

between climate change and health; 

how to dispel doubts). 

 Develop scenarios for improved 

communication between industry and 

research/regulatory/public bodies; 

stating the chemical constituents of a 

product, for example,  may be 

insufficient, resulting in an (actual or 

perceived) under-reporting of 

components.  
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 Investigate and consider the role of 

think tanks in science communication 

and integration of knowledge 

 Establish an ethical code for working 

with industry, looking at funding 

conditions and economic interests; this 

also affects politicians; 

 Develop a professional framework and 

ethical code in the context of 

toxicological research. 

 Investigate the application of citizen 

engagement and citizen science to 

improve science communication. 

 Study the relationship between 

scientific evidence and different types of 

advocacy.  

Expected impacts and SDGs/Ostrava 

relevance 

The research and implementation issues of 

RG 6.4 are overarching as effective and 

successful science communication and 

science-policy dialogue are in fact required 

in all RGs and respective research areas in 

this draft research agenda. Likewise, they 

are underlying to all SDGs (United Nations, 

2015) and are linked to the recommended 

research and action in the Ostrava 

declaration (WHO Regional Office for 

Europe, 2017). 

Implementation challenges  

Foundations of research communication 

and science-policy dialogue have been 

investigated in the past and a range of 

characteristics are known. Results of the on-

line survey as well as the discussions with 

the members of the consultation group and 

participants of the first regional workshop 

show that there are a range of 

implementation challenges. There are 

several factors that support the success of 

science-policy-society dialogue, including 

openness, appropriate clarity, common and 

understandable language, constructive 

dialogue without pre-defined conclusions, 

self-reflection, and working on a common 

task. Transparency about certainty, 

uncertainty, trade-offs, co-benefits, gaps 

and connected risks as well as 

methodologies is crucial, and the 

potentially existing uncertainty should be 

addressed with precaution. Communication 

should be emphasized more in research 

projects, which requires communication 

specialists and communication budgets to 

carry out quality media work, to formulate 

clear messages and engage with 

stakeholders early on. Also, focusing on 

opportunities for action is important to 

avoid disempowering messages. 
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Potential societal, 

economic, health and 

environmental impacts of 

identified goals 
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Addressing major challenges of the 21st century 
 

Research goals and their implementation 

will contribute to large societal impacts 

related to protecting and promoting 

citizens’ health, while also aiming to reduce 

harmful impacts resulting from various 

environmental, occupational and life-style-

related risk factors. The research goals are 

also multi-/inter-/transdisciplinary and 

interconnected ranging from evidence 

gathering and problem identification to 

solutions, intervention and implementation 

studies. In fact, the agenda addresses some 

of the most crucial issues facing humanity 

during this 21st century. Among other 

important topics, this can be simply 

illustrated by the 3Cs: Climate, Chemicals, 

Cities. Those are clearly topics of the 

century that will entail societal and 

economic consequences and for which 

research is needed for both improved 

knowledge and more efficient 

implementation. 

 

 

Supporting the Green Deal  
 

The European Green Deal5, which was 

communicated in December 2019, aims to 

address global climate change, biodiversity 

loss and global environmental degradation 

(e.g. pollution of forests and oceans). It is 

clear that new scientific evidence stemming 

from these research goals should have 

impact on numerous policy areas and 

sectors, including environment, health, 

climate, food, occupational sector, energy, 

transportation and mobility. Research and 

innovations in this area will contribute to 

the implementation of the European Green 

Deal. The European Green Deal highlights 

the need to reconsider policies for clean 

energy supply across the economy, 

industry, production and consumption, 

large-scale infrastructure, transport, food 

and agriculture, construction, taxation and 

social benefits, and it is acknowledged that 

in order to meet these aims, it is necessary 

to increase the value given to natural 

ecosystems, sustainable use of resources 

and improving human health. According to 

the Green Deal, it is here “where 

transformational change is most needed 

and potentially most beneficial for the EU 

economy, society and natural 

environment”35. 

 

 

                                                 
35 European green deal communication 
https://ec.europa.eu/info/sites/info/files/european-green-deal-
communication_en.pdf 

https://ec.europa.eu/info/sites/info/files/european-green-deal-communication_en.pdf
https://ec.europa.eu/info/sites/info/files/european-green-deal-communication_en.pdf
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The 2030 Agenda for Sustainable Development  
 

 In September 2015, the United Nations 

agreed on 17 sustainable development 

goals14 (SDGs) to achieve the set agenda. 

The identified research goals inform and 

work towards either a specific SDG, but 

many address several or a whole range of 

SDGs and some research goals and needs 

are overarching and generally relevant for 

achieving sustainable development and all 

defined SDGs. This reflects the integrated 

and indivisible design of the SDGs. The 

European Green Deal is formulated to be an 

integral part of the Commission’s strategy 

to achieve the SDGs, focusing on 

“sustainability and the well-being of citizens 

at the centre of economic policy, and the 

sustainable development goals at the heart 

of the EU’s policymaking and action”. Like 

the 2030 Agenda for Sustainable 

Development, the European Green Deal 

aims at leaving no one behind and 

achieving a just transition. 

 

Ostrava and Horizon Europe 
 

Furthermore, the research goals will 

contribute to the Environment and Health 

Process in Europe (Ostrava Declaration). 

The new instruments of Horizon Europe, 

missions and partnerships related to 

environment and health provide a cross-

sectoral approach to bridge the relevant 

Clusters and science-policy-society 

interface to leverage the impact and 

increase the relevance and uptake of new 

tools, innovations and knowledge to the 

direct benefit of citizens. Remarkably, the 

research goals listed here are relevant to all 

five Missions identified by the commission 

and actually tend to bridge those missions 

together by providing an environmental 

perspective to the Cancer mission and a 

health perspective to the other four 

missions. Furthermore concerning 

partnerships, RG2, RG4 and RG5 are 

relevant to the current initiative for a 

Partnership on Chemical Risk Assessment. 

 

International perspective 
 

To increase the impact, efforts also on 

facilitating international collaboration and 

partnerships are needed. This is particularly 

crucial in terms of climate change, planetary 

health and pollution related research as the 

research in these areas is not confined to 

geographical borders.  
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