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Chemicals: Benefits, but also Hazards 
• Chemicals provide many benefits to society 

 

• Many chemicals available; the same function may be  
  served by different chemicals. 

 

• Wide range of properties. Some properties make  
  chemicals hazardous: flammability, toxicity, ...  



Hazard, Exposure, and Risk (I) 
• Hazard  
  – chemical-specific properties, e.g. toxicity 
  – independent of how a chemical is used (and where,  
     and by whom, ...) 

• Hazardous properties 
   – carcinogenicity, mutagenicity, toxicity for reproduction (CMR) 
   – persistence, bioaccumulation, toxicity (PBT) 
   – persistence, mobility, toxicity (PMT) 
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• Inherently safe chemicals: no hazardous properties 



Hazard, Exposure, and Risk (II) 
• Exposure: a chemical is present in the environment of  
  an organism (or in the tissue: internal exposure). 
  Measured as concentration of chemical in water or food. 

• Risk: combination of hazard and exposure 

  – Risk assessment requires many data, involves many  
     uncertainties, takes a long time.  
  – Danger of “paralysis by analysis” and  
     “absence of evidence = evidence of absence”. 



The Chemicals Strategy for Sustainability 

https://ec.europa.eu/environment/strategy/chemicals-strategy_en 



The Chemicals Strategy for Sustainability 
• The CSS has a strong focus on hazards of chemicals. 
  This is new and important. 

 

• The CSS adopts the concept of “essential uses”. 

  This opens a pathway for a more efficient, yet targeted    
  phase-out of chemicals of concern.  



The Concept of Essential Use 
• Introduced under the Montreal Protocol on ODS 
• Now proposed also for other chemicals of concern 

Environ. Sci.: Processes Impacts,  
2019, 21, 1803–1815 
https://doi.org/10.1039/C9EM00163H 



The Concept of Essential Use 
• Introduced under the Montreal Protocol on ODS 
• Now proposed also for other chemicals of concern 
 
 
 
 
 
• key point: essential uses, not “essential chemicals” 

Two elements: 
 
• a use is “necessary for health, safety or  
  is critical for the functioning of society”  
 
• and “there are no available technically  
  and economically feasible alternatives” 



The Concept of Essential Use in the CSS 
• to be applied to harmful chemicals in consumer products 
• to be applied to PFAS 

S. Lerner, The Intercept, December 2, 2020 
https://theintercept.com/2020/12/02/pfas-chemicals-products/  



The CSS: Other Areas 
• Chemical mixtures (“cocktail effect”) 

• Endocrine disrupting chemicals (better hazard 
  identification, better information; phase-out) 

• Safe and Sustainable by Design (SSbD) 

 

• The circular economy 



The Circular Economy 
• Hazardous chemicals in plastics contaminate goods  
  made from recycled materials. 

• This substantially undermines the idea of the CE. 

Kümmerer et al. (2020) Science 367, 369–370 
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