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State of the European Environment 

“Europe’s environment is at a tipping point. We have a narrow 

window of opportunity in the next decade to scale up measures to 

protect nature, lessen the impacts of climate change and radically 

reduce our consumption of natural resources.” 

Hans Bruyninckx, EEA Executive Director, December 2019 
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Chemical Risk Assessment: five steps Evolving chemical environment 

What we know – tip of the iceberg 

Projected growth in sale of chemicals 2017-2030 
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Chemical Risk Assessment: five steps Contribution of chemicals to burden of disease 

Estimates for 2016 

• 1.6 million deaths  

• 2.7% of total global deaths 

• 45 million disability-adjusted life years (DALYs)  

• 1.7% of total global burden of disease 

World Health Organization (2018) 
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Chemical Risk Assessment: five steps Environmental fate and impacts of chemicals 
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Chemical Risk Assessment: five steps The European Commission’s 6 political priorities 

A European Green Deal  

 

I want Europe to strive for 
more by being the first climate-

neutral continent 

An economy that works 
for the people  

 

I want Europe to strive for 
more when it comes to social 

fairness and prosperity 

A Europe fit for the 
digital age  

 

I want Europe to strive for 
more by grasping the 

opportunities from the digital 
age within safe and ethical 

boundaries 

Protecting our European 
way of life 

  

I want Europe to strive for  a 
Union of equality and diversity, 

building consensus on 
migration and enhancing 

resilience to hybrid threats 

A stronger Europe in the 
world  

 

I want Europe to strive for 
more by strengthening our 
unique brand of responsible 

global leadership 

A new push for European 
democracy  

 

I want Europe to strive for 
more in nurturing,  protecting 

and strengthening our 
democracy 
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Chemical Risk Assessment: five steps The EU Green Deal 

Towards a toxic-free 

environment 
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Chemical Risk Assessment: five steps Chemicals and the UN Sustainable Development Goals 
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Chemical Risk Assessment: five steps The EU Chemicals Acquis 

Regulatory 

Landscape 
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Chemical Risk Assessment: five steps Animal welfare as an underpinning policy 

Article 13 of the Treaty on the 
Functioning of the European Union (TFEU) 
 
“In formulating and implementing the Union’s … 

policies, the Union and the Member States shall, 

since animals are sentient beings, pay full regard 

to the welfare requirements of animals,…” 

 

 

Directive 2010/63/EU on the protection 
of animals used for scientific purposes 
 
"… an important step towards achieving the final 

goal of full replacement of procedures on live 

animals for scientific and educational purposes as 

soon as it is scientifically possible to do so."  
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Chemical Risk Assessment: five steps Towards a circular economy for chemicals 

SCIP database: 
 
Substances of Concern In articles as such or in 
complex objects (Products) 
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Chemical Risk Assessment: five steps Europe fit for a Digital Age 
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Chemical Risk Assessment: five steps Big data and Artificial Intelligence 

Artificial Intelligence for chemical risk assessment 

 

Wittwehr et al. (2020).  

Computational Toxicology 13, in press. 
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Guidelines on trustworthy Artificial Intelligence 
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Chemical Risk Assessment: five steps OECD Principles on Artificial Intelligence 

AI should benefit people and the planet by driving inclusive growth, sustainable development and well-

being. 

 

AI systems should be designed in a way that respects the rule of law, human rights, democratic values and 

diversity, and they should include appropriate safeguards – for example, enabling human intervention 

where necessary – to ensure a fair and just society. 

 

There should be transparency and responsible disclosure around AI systems to ensure that people 

understand AI-based outcomes and can challenge them. 

 

AI systems must function in a robust, secure and safe way throughout their life cycles and potential risks 

should be continually assessed and managed. 

 

Organisations and individuals developing, deploying or operating AI systems should be held accountable 

for their proper functioning in line with the above principles 

OECD Council Recommendation on Artificial Intelligence, May 2019 
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Chemical Risk Assessment: five steps Modelling in the policy cycle 
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Chemical Risk Assessment: five steps 

2. Hazard 
identification 

3. Hazard characterisation 

4. Exposure assessment 

5. Risk 
characterisation 

1. Problem 
formulation 

Modelling in chemical risk assessment 

QSAR models 

Read-across 

Quantitative AOPs 

Environmental fate models 

Physiological based kinetic 
models 

In vitro dose-response 
models 
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Chemical Risk Assessment: five steps Knowledge sources for modelling 

COSMOS database 

OECD eChemPortal IPChem – (bio)monitoring database 

OECD AOP KB 
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Focus areas for modelling 

Mixtures: combined exposure effects Endocrine disruptors 

Persistent  

chemicals 

Non-communicable diseases 
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AOP networks for complex human health effects 

AOP network for neurotoxicity 

 

Spinu et al. (2019).  

Archives of Toxicology 93, 2759–2772. 
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Chemical Risk Assessment: five steps Chemicals management for cancer prevention 

Carcinogenicity assessment: 

Addressing the challenges of cancer 

and chemicals in the environment. 

 

Madia et al. (2019).  

Environment International 128, 417-429. 



23 

Leveraging toxicity data for ecosystem effects 

EcoTTC approach 

 

Application of new statistical distribution approaches 

for environmental mixture risk assessment 

 

Kienzler et al. (2019).  

Science of the Total Environment 693, 133510. 
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Chemical Risk Assessment: five steps Challenges and opportunities for modelling 

Unlocking the potential of in silico chemical safety assessment 

 

Cronin et al. (2019).  

Computational Toxicology 10, 38-43. 



25 

Concluding remarks 

• Business as usual is not an option – “there is no planet B” 

• The sustainable management of chemicals requires innovation 

• Innovation in policy making, risk management and risk assessment 

• Opportunities for sustainable chemistry 

• Alternative methods for alternative chemicals! 
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Chemical Risk Assessment: five steps The Need for Radical Thinking 
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•EU Science Hub: ec.europa.eu/jrc 

•Twitter: @EU_ScienceHub #ECVAM 

•YouTube: EU Science Hub 

•LinkedIn: Joint Research Centre 

•Facebook: EU Science Hub - Joint Research Centre 

Stay in touch 

andrew.worth@ec.europa.eu 


