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The Global Threat of Chemical Pollution

Per year

❑ Nearly 1 million premature death by lead exposure

❑ 385 million cases of unintentional, acute pesticide 

poisoning and 11,000 fatalities

❑ >150 billion Euro societal costs associated with 

exposure to EDCs and few PFASs in the EU 

❑ >100 billion USD societal costs associated with 

plastic pollution Sources: https://www.thelancet.com/gbd/summaries; Boedeker et al. (2020) BMC 
Public Health; Trasande et al. (2015) JCEM; Cordner et al. (2021) ES&T; 
https://www.minderoo.org/no-plastic-waste/reports/the-price-of-plastic-pollution/
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The Planetary-Boundary Framework

→Where are we standing 
with the chemical pollution?

Steffen et al. (2015)

Planetary boundaries 
= within which 
humanity can 
continue to develop 
and thrive for 
generations to come. 
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The Impact Pathway of Chemicals

Persson et al. 
ES&T, 56(3), 
1510-1521
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Ever-Growing Production of Chemicals
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Limited Assessments of ChemicalsSCIENCE TO ACTION



The Impact Pathway of Chemicals

Persson et al. 
ES&T, 56(3), 
1510-1521
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Ever-Growing Emissions of Chemicals

Aus der Beek et al. (2015) ET&C
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The Impact Pathway of Chemicals

Persson et al. 
ES&T, 56(3), 
1510-1521
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Multifaceted Effects of ChemicalsSCIENCE TO ACTION



Outside the Planetary Boundary for Chemicals

While many data gaps persist, we are facing

❑ Ever-growing numbers and production of chemicals

❑ Limited assessments of chemicals on the market

❑ Ever-growing releases of chemicals, both in terms of diversity and quantities

❑Multi-faceted effects of chemicals

→ The increasing rate of production and releases of larger volumes and higher 
numbers of anthropogenic chemicals with diverse risk potentials exceed 
societies’ ability to conduct safety-related assessments and monitoring.
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Time to Act is Now! SCIENCE TO ACTION



The Importance of Science–Policy InterfaceSCIENCE TO ACTION



Merchants of Doubt

• However, it is increasingly observed that a loose-knit group of 

high-level scientists, with extensive political connections, ran 

effective campaigns to mislead the public and deny well-

established scientific knowledge over four decades. 

Originally claimed “a coalition of fire professionals, 
educators, burn centers, doctors, fire departments and 
industry leaders, united to ensure that our country is 
protected by the highest standards of fire safety.”

Founded by Albemarle Corporation, Chemtura 
Corporation, ICL Industrial Products (major producers 
of PBDEs)

http://media.apps.chicagotribune.com/flames/index.html

Movie 
available
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Merchants of DoubtSCIENCE TO ACTION



Key Questions to be Answered

1. What are the desired objectives and functions of a strong, two-way science–policy 

interface on chemicals, waste and pollution prevention?

2. How and to what extent are these objectives and functions fulfilled by existing 

interface bodies/processes? Based on this, what are the major gaps? 

3. Which key elements of the new global science–policy panel are needed?
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Recent Initiatives to Answer These QuestionsSCIENCE TO ACTION



Current Gaps in the Science–Policy Interface

https://www.science.org/doi/10.1126/science.abe9090
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Current Gaps in the Science–Policy Interface

POPRC (meeting year 0) reviews proposal 
against criteria in Annex D and decides if 

they are fulfilled

Intersessional working group works on 
Annex E risk profile

POPRC (meeting year 1) decides that the 
chemical shows likely, significant, adverse 

human health and/or environmental 
effects such that global action is required

Intersessional working group works on 
Annex F risk management evaluation

POPRC (meeting year 2) adopts the risk 
management evaluation and makes 
recommendations to the next COP

Party submits proposal to 
add new chemical, including 

information required by 
Annex D

Parties and observers submit 
information and comments on 

the proposal

COP (year 3 or 4) decides to list chemical in Annex A or B 
and/or C based on the recommendation of the POPRC by 

consensus or, as a last resort, by a ¾ majority vote

→ Identified 190–1200 potential POPs out 
of a set of 93’144 organic chemicals.

SCIENCE TO ACTION



Current Gaps in the Science–Policy Interface

https://www.science.org/doi/10.1126/science.abe9090

SCIENCE TO ACTION

https://www.science.org/doi/10.1126/science.abe9090


Current Gaps in the Science–Policy Interface

https://www.science.org/doi/10.1126/science.abe9090

SCIENCE TO ACTION

https://www.science.org/doi/10.1126/science.abe9090


Key Elements for the New Science–Policy Panel

24
https://www.science.org/doi/10.1126/science.abe9090

Core characteristics

✓Broad scope

with a focus on chemical pollution

✓Comprehensive functions

Horizon scanning and early warning*

Scientific assessment of any given issues*

Communication and catalyzing research*

Information-sharing with countries*

Capacity building (?)

What else?
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Key Elements for the New Science–Policy Panel

25
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Core characteristics

✓Intergovernmental*

with stakeholders as observers and providing inputs

✓Objective, independent & transparent

with clearly defined rules and procedures (including

a strict conflict-of-interest policy)

✓Representative and inclusive 

of disciplines, gender and regions

✓Active communication*

with policymakers, scientists and the public
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Take-Home Messages

• Chemical pollution exceeds safe operating space of the planetary boundary.

→ Time to act is now, including strengthening the science–policy interface.

• Major gaps in the current science–policy interface include: (1) a lack of coverage; 

(2) a lack of regular horizon scanning and early warning; (3) a lack of bi-directional 

communication; and (4) a lack of the engagement of the wide scientific community. 

• Key elements for consideration under the new SPP: (1) broad scope; (2) comprehensive 

functions; (3) intergovernmental; (4) objective, transparent and independent; (5) 

representative and inclusive; and (6) active communication.

SCIENCE TO ACTION



Thank you for your attention!

Zhanyun Wang

zhanyun.wang@empa.ch

Workshop “From science to action, for the implementation of 

the BRS conventions and guidance on the environmentally 

sound management of industrial chemicals
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