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Death (total 1.6 million) attributed 
to selected chemicals in 2016  

(44.8 million DALYs) 
(DALYs: Disability adjusted life years) 
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How? 
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a single stressor multiple stressors 

Consider combined exposures to: 

Via multiple exposure pathways 



What? 



(Graph: European Commission) 

The interface of  chemicals, 
product and waste management  

Integrating 
life cycle 
thinking and 
sustainability 
into product 
design  



(UN Environment 2019: GCO-II ) 

Figure 6. Growth of  basic chemical production capacity 
vs. population growth  



Volatilization in WWTPs*, 
remains in effluents from 
WWTPs, use of  sewage sludge as 
fertilizer, volatilization from 
landfills, etc. Occupational exposure 

Production 

Use 

Disposal 

Human 
Beings 

Environment 
Volatilization, wash off, 
direct use in the 
environment, etc. 

Occupational and 
consumer exposure 

Exposure via air, food 
and drinking water 

Occupational exposure 

Fugitive emissions, waste streams 

Reuse 

Recovery 
Cross-Border 

Transportation  

Cross-Border 
Transportation  

1989 

1998 

2001 

2013 



Rotterdam Convention Stockholm Convention 

38 chemicals 15 chemicals 
13 

When they are banned or become waste 

Basel Convention 

Minamata 
Convention 

Hg 

Trade 
Production, Trade, Use, 

Waste& Disposal 

Waste& Disposal 

Private sector initiatives, e.g. :  
-  Chemical manufacturing industry 
-  Downstream industry 
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Example: Plastics 



Another typical symptom rising from non-sustainable 
production and the consumption of  chemicals and resources. 



(Modified from Jambeck et.al. (2018) Marine Policy) 
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Holistic, Systematic & Transformative Approaches 
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(Geyer et.al. (2017)) 
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(5x) 

(2.5x) 



Geyer et.al. (2017) Sci. Adv. 2017;3: e1700782 
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CANNOT recycle our way out! 
 

(Geyer et.al. (2017)) 



Circular Economy: hazardous chemicals 



“Current governance strategies and approaches provide a 
fragmented approach that does not adequately address 
marine plastic litter and microplastics…  
 
These efforts will provide some degree of  progress, but 
combined may NOT reach the desired outcomes at a global 
level of  protecting the environment, human health and 
food security.” 

(UN Environment 2018) 



Phasing Out Single Use Plastic Products 

The global vision has emerged, both in terms 
of  the need to phase out SUP and the need 
for global governance of  plastic pollution 



Summary 

•  Science guide policy and action: cocktail exposure 
and effects; away from chemical-by-chemical approach 

•  Circular economy by design: chemical-product-waste 
interface, life cycle approach 

•  Sustainable production & consumption 

•  Governance and private sector initiatives 

•  Sustainability case, Business case 


