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M
any countries and regional political 

unions have regulatory and policy 

frameworks for managing chemi-

cals and waste associated with hu-

man activities to minimize harms 

to human health and the environ-

ment. These frameworks are complemented 

and expanded by joint international action, 

particularly related to pollutants that un-

dergo long-range transport via air, water, and 

biota; move across national borders through 

international trade of resources, products, 

and waste; or are present in many countries 

(1). Some progress has been made, but the 

Global Chemicals Outlook (GCO-II) from the 

United Nations Environment Programme 

(UNEP) (1) has called for “strengthen[ing] 

the science-policy interface and the use of 

science in monitoring progress, priority-set-

ting, and policy-making throughout the life 

cycle of chemicals and waste.” With the UN 

Environment Assembly (UNEA) soon meet-

ing to discuss how to strengthen the science-

policy interface on chemicals and waste (2), 

we analyze the landscape and outline recom-

mendations for establishing an overarching 

body on chemicals and waste. 

The world has seen a tremendous in-

crease in the amount and variety of chemi-

cals in use, with continuous growth ex-

pected; global chemical sales reached over 

US$5.6 trillion in 2017 and are projected to 

almost double by 2030 (1). Similar trends 

are also true for waste generation; for ex-

ample, global plastic waste entering the 

ocean is estimated to increase from 4.8 to 

12.7 million tonnes in 2010 to some 100 to 

250 million tonnes by 2025 (1). 

When chemicals and waste are poorly 

managed, not only are valuable resources 

lost, but chemical pollution can cause a 

wide range of adverse effects on human 

and ecosystem health at local, regional, and 

global levels. The latest Global Burden of 

Disease  study estimated that exposure to 

lead and occupational exposure to 12 chem-

icals or groups of chemicals (a tiny fraction 

of the more than 100,000 chemicals in use) 

contributed to over 1.3 million premature 

human deaths in 2017 (3). Chemical pol-

lution has also caused stratospheric ozone 

depletion, and it plays an important role in 

climate change (e.g., synthetic halogenated 

gases contributed over 10% of the global 

radiative forcing in 2011) (4) and ecosystem 
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degradation (e.g., through the application 

of hazardous pesticides) (1). 

For a large fraction of chemicals in use, 

substantial knowledge gaps hamper their 

sound management. Meanwhile, for those 

chemicals that are known as problematic 

or where there is emerging evidence of con-

cern, control measures have often been lim-

ited (1). For example, although scientists have 

long raised concerns for widely used chemicals 

such as bisphenol A and some phthalates that 

they may act as endocrine-disrupting chemi-

cals (and while informed action was taken in 

some countries and regions), they were identi-

fied by GCO-II in 2019 as issues with contin-

ued presence in many parts of the world, for 

potential joint action by the international com-

munity (1). Major gaps in the science-policy 

interface on chemicals and waste and how 

it keeps the international community up-

to-date on scientific findings contribute to 

such delayed responses. This is particularly 

critical for developing countries, where na-

tional regulatory and policy frameworks are 

generally limited owing to a lack of capacity 

and accessibility of scientific information. 

EXISTING SCIENCE-POLICY INTERACTIONS 

The international community has a long his-

tory of taking concerted action on chemicals 

and waste. Much action happens through 

multilateral environmental agreements 

(MEAs) such as the Vienna Convention for 

the Protection of the Ozone Layer and its 

associated Montreal Protocol, the Basel Con-

vention on the Control of Transboundary 

Movements of Hazardous Wastes and Their 

Disposal, and the Stockholm Convention 

on Persistent Organic Pollutants (POPs) (5). 

Other efforts are taken through individual 

or joint work programs by intergovernmen-

tal organizations such as UNEP, the World 

Health Organization (WHO), and the Food 

and Agriculture Organization (FAO) (5). 

International chemicals and waste gov-

ernance has greatly benefited from strong 

interactions between, and coproduction 

of, science and policy: Science informs 

policy developments, and policy incentiv-

izes policy-relevant scientific research. An 

early example comes from the revelation 

by Svante Odén in the 1960s of links be-

tween sulfur dioxide emissions and acid 

rain in Europe. Odén’s finding triggered a 

chain of science-policy interactions lead-

ing to the adoption of the Convention on 

Long-Range Transboundary Air Pollution 

(CLRTAP) (6). Science-policy coproduc-

tion has also been critical to the establish-

ment of several other MEAs, including the 

Vienna Convention, the Montreal Protocol, 

and the Stockholm Convention, as well as 

the creation of the Arctic Monitoring and 

Assessment Programme (5). 

To date, subsidiary science-policy inter-

face bodies have been established under 

various MEAs and intergovernmental or-

ganizations to inform and support their 

work in specific areas related to chemicals 

and waste. For example, the POPs Review 

Committee was established under the 

Stockholm Convention for synthesizing 

scientific evidence of nominated chemicals 

and providing listing recommendations to 

the governing body of the convention [for 

more details on international chemicals 

and waste governance, the roles of science-

policy interface bodies therein, and major 

current interface bodies, see the supple-

mentary materials (SM)] (5, 7). Although 

these bodies perform important roles in 

their respective areas, at least four critical 

gaps persist in the overall science-policy 

interface in international chemicals and 

waste governance (see fig. S1A and elabora-

tion below; for more examples, see SM) (7, 

8). These gaps are highly problematic, par-

ticularly as scientific evidence regarding the 

environmental and human health concerns 

of chemicals and waste continues to grow. 

FOUR MAJOR GAPS 

First, there is a lack of coverage: The overall 

scope of existing interface bodies is limited 

and fragmented compared to the large and 

growing universe of chemicals and waste 

(7, 8). Only a limited part of chemicals and 

waste is addressed by interface bodies under 

the global MEAs (e.g., POPs, mercury, ozone-

depleting substances and replacements, and 

hazardous wastes). Interface bodies under 

global intergovernmental organizations may 

have wider scopes but are often constrained 

by the thematic domain of the host organi-

zation (e.g., environmental aspects under 

UNEP and human health aspects under 

WHO). Additional issues are addressed by 

regional and interregional interface bodies— 

e.g., atmospheric emissions of cadmium and 

lead under CLRTAP—yet these efforts remain 

inadequate in scope. Collectively, the lack of 

science-policy coverage of many issues re-

lated to chemicals and waste limits the inter-

national community’s ability to identify and 

address issues of concern in a timely and 

informed way (7, 8). In some cases, the lack 

of comprehensive scientific assessments has 

also provided space for intentional misrep-

resentation of scientific information due to 

conflicts of interest (9, 10). 

Second, there is a lack of horizon scan-

ning and early warning mechanisms : Most 

existing interface bodies are not tasked, on 

a regular basis, with monitoring scientific 

developments and providing early warn-

ings on risks related to chemicals and 

waste in their specific areas. Instead, many 

require external triggers to initiate work 

on specific issues. For example, the POPs 

Review Committee under the Stockholm 

Convention starts its assessments only af-

ter a party to the convention nominates a 

given chemical for potential control. Also, 

mechanisms for feeding informal early 

warnings by stakeholders into interna-

tional governance processes are generally 

lacking. Consequently, the international 

community’s ability to identify new issues 

for concerted action, even under existing 

MEAs, has been restricted. This is in sharp 

contrast to the rapid increase and diversi-

fication of chemicals and products in use 

and wastes, as well as the rapid generation 

of scientific findings, that demand constant 

vigilance and proactive assessment. 

Third, there is a lack of bidirectional 

communication: Most interface bodies fo-

cus on informing policy-makers about sci-

entific evidence on specific issues but take 

limited action to communicate policy devel-

opments and policy-relevant scientific ques-

tions back to the scientific community (7). 

Currently, policy needs for specific scientific 

evidence are often scattered over numerous 

documents under different MEAs and in-

tergovernmental organizations, which are 

typically not read by, or accessible to, the 

scientific community, including funding 

agencies. This lack of policy-to-science com-

munication restricts the scientific commu-

nity from responding to policy needs with 

timely research. 

Fourth, the wider scientific community 

is not sufficiently involved: Participation 

of scientists and practitioners (e.g., lawyers 

and physicians), particularly academics, in 

Scientists conduct natural resource damage 

assessments in the aftermath of the oil spill in 2015 

in Santa Barbara, California, informing policy-makers 

about planning and implementing restoration actions. 
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science-policy interactions on chemicals 

and waste remains limited and often occurs 

in silos. This is partly due to the limited 

scopes of existing interface bodies in terms 

of the chemicals they cover and the man-

dates they have, and a lack of opportunities 

for scientists and practitioners to partici-

pate in their work. This inadequate engage-

ment and participation reduces the visibility 

and importance of science-policy work and 

international chemicals and waste gover-

nance in general. Thus, for academics, work 

at the science-policy interface on chemicals 

and waste is most often neither recognized 

nor rewarded, in comparison to using their 

time to write another academic article (11). 

This further reduces participation.

Existing interface bodies may be im-

proved in relation to gaps 2 to 4. However, 

such an approach is not efficient, as a num-

ber of international negotiations would 

need to take place under different MEAs 

and intergovernmental organizations to en-

act these changes; nor is it effective, as exist-

ing interface bodies would still be bounded 

by their specific scopes and mandates. 

A WAY FORWARD 

Against the backdrop of these four gaps, 

we support the establishment of an over-

arching international body to facilitate and 

foster broad bidirectional science-policy in-

teractions on chemicals and waste (fig. S1B). 

It needs to have an inclusive scope that can 

cover all chemicals and waste while avoid-

ing duplicating efforts of existing interface 

bodies (gap 1). For policy-makers, it would 

produce robust and authoritative scientific 

assessments, synthesizing the scientific ba-

sis and analyzing options for action. The 

assessments can be initiated through pre-

agreed work programs, e.g., regular horizon 

scanning and early warning of new and 

emerging issues (gap 2), and per request by 

MEAs and governing bodies of intergovern-

mental organizations. It would also inform 

the scientific community in a timely fashion 

about international policy developments 

and highlight policy-relevant scientific 

questions, e.g., by presenting at major sci-

entific conferences and informing research 

funding organizations (gap 3). This could, 

in turn, help to increase participation by 

the scientific community in its work (gap 4). 

Although the exact institutional design of 

this body must emerge from an international 

negotiation process, four core characteristics 

warrant consideration to ensure its scientific 

credibility, political legitimacy, and policy sa-

lience—critical factors for its effectiveness (7, 

12). First, setting it up as an intergovernmen-

tal body—e.g., under the joint auspices of 

intergovernmental organizations, including 

UNEP and WHO—will ensure salience of its 

work program and government ownership of 

its scientific assessments. This arrangement 

is necessary to foster uptake in international 

and national policy-making (e.g., under 

MEAs or governing bodies of intergovern-

mental organizations). Stakeholders such as 

civil society organizations and industry can 

participate as observers, providing their ex-

pertise and knowledge. 

Second, having a clear definition of roles 

and responsibilities, a strict conflict-of-

interest policy, and a rigorous peer-review 

process (for examples, see SM) will be 

critical to an objective, independent, and 

transparent work process and to the cred-

ibility and legitimacy of this body and its 

work. Third, ensuring wide involvement of 

scientists and practitioners, with balanced 

and diverse representation of relevant dis-

ciplines of natural and social sciences, gen-

der, and regions, will help provide compre-

hensive, authoritative, and widely usable 

assessments. At the same time, the body 

needs to organize its work in an agile and 

flexible manner—e.g., by having separate 

working groups on distinct issues. Fourth, 

active communication of its findings with 

policy-makers, the wider scientific com-

munity (including funding agencies), 

stakeholders, and the public will help raise 

overall awareness of, and participation in, 

sound management of chemicals and waste. 

Overarching science-policy interface 

bodies are no strangers to the interna-

tional community. The Intergovernmental 

Panel on Climate Change (IPCC) and the 

Intergovernmental Science-Policy Platform 

on Biodiversity and Ecosystem Services 

(IPBES) are two well-known and studied 

examples that provide holistic, balanced, 

and authoritative scientific assessments 

by thousands of scientists from different 

disciplines worldwide (13). The IPCC has 

played a critical role in informing interna-

tional and national governance, and rais-

ing public awareness and urgency, about 

climate change. The IPBES is relatively 

new (established in 2012), but its impact 

on mainstreaming biodiversity and stimu-

lating policy changes at various levels is 

evident (14). The wealth of knowledge and 

experience of IPCC, IPBES, and other in-

terface bodies (see SM) offers important 

insights for designing an overarching sci-

ence-policy interface body on chemicals 

and waste (although each thematic area 

and science-policy interface body has its 

own distinctive characteristics that need to 

be taken into consideration). For instance, 

the successful integration of natural sci-

entific data, insights from social sciences, 

and local knowledge forms a strong basis 

for producing policy-relevant and usable 

information (15). 

Not only can the overarching interface 

body on chemicals and waste learn from 

existing interface bodies, but it also may 

collaborate with them to conduct assess-

ments that address multiple environmental 

and societal concerns in a synergistic man-

ner. Setting up an overarching science-pol-

icy interface body on chemicals and waste 

will not solve all governance problems (e.g., 

a lack of effective national implementation 

and enforcement). However, it is a critical 

and necessary step toward strengthening 

informed policy-making for achieving the 

global sound management of chemicals 

and waste. j
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