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With constrained resources and many issues at hand, various prioritization mechanisms will be needed to
determine issues to be addressed for the upcoming Science Policy Panel (SPP) for chemicals, waste and pollution,
currently mandated for development by the UN Environment Assembly. This proposed rapid review sets out one
way to assist in prioritization. A screening of the current or expected impact - the actual harm caused to human
health, biodiversity, food and water supply systems or economic cost - of the chemical or pollution issue can be

made with a literature search and inputs from knowledgeable groups and experts. Issues reaching thresholds that
indicate high impact can be recommended for assessment by the Panel. This approach is useful to highlight issues
that may especially be of concern in low and middle-income countries, and is complementary to risk manage-
ment methodologies of regulatory agencies in high-income countries.

1. Background

In March 2022 the United Nations Environmental Assembly, the
governance body for the United Nations Environment Program (UNEP)
decided that a science-policy panel (SPP) (United Nations Environment
Programme, 2024a) should be established to contribute further to the
sound management of chemicals and waste and to prevent pollution,
and to deliver to governments of the world relevant scientific evidence
to aid the development of policy-and implementation. The triple plan-
etary crisis — intersecting and cascading negative changes in climate,
nature and pollution - is a central theme in UNEP’s work (United Nations
Environment Programme, 2020a). Independent science-policy advice
for climate and biodiversity and ecosystem services is in place through
the International Panel on Climate Change (IPCC) (International Panel
on Climate Change, 2023) and Intergovernmental Science-Policy Plat-
form on Biodiversity and Ecosystem Services (IPBES) (Secretariat, 2012)
respectively. The new panel on chemicals, waste and prevention of
pollution, not yet formally named, will become the third, completing the
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triumvirate. An Open-Ended Working Group has been established to
formally agree on the terms of reference for this new Panel (United
Nations Environment Programme, 2024a). Once established and
convened, the Panel will be tasked to provide up to date information and
assessments for various chemicals, waste and pollution matters, coor-
dinated with the recently established Global Framework on Chemicals
set up under the International Conference on Chemicals Management
(ICCM).

2. Need for prioritization

There are hundreds of issues that can be considered by the SPP,
ranging from specific chemicals and classes of chemicals, to broad policy
reviews including issues with strong political attention (Environment,
2020; United Nations Environment Programme, 2020a). With limited
resources, the SPP will need to prioritize its programming

One way of doing so is to estimate the impact — the amount of harm —
caused by the issue. This could be one of several mechanisms to
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recommend an issue for assessment.

The authors suggest that focusing on the size or extent of impacts is a
productive way to support prioritization of issues for detailed assess-
ment by the SPP (Fuller et al., 2023). Impact can be rapidly reviewed in
several arenas — health, biodiversity, food and water systems, and eco-
nomic cost. A rapid scan can also evaluate the extent of exposure and
persistence of the issue. Issues or chemicals that cause the most damage
to health, biodiversity or food and water systems ought to be amongst
those prioritized first for assessment.

The authors recognize that this is a different approach to the regu-
latory process of high-income countries, where chemicals are reviewed
based on hazard and risk. However, because one of the key purposes of
the SPP is to assist low- and middle-income countries (LMICs) (United
Nations Environment Programme, 2023), there is good reason to
consider impact as an initial screening tool. High-income countries
(HICs) have a pool of issues that have been identified and managed
historically. But many LMICs do not have sophisticated environmental
and pollution management systems in place (Suk et al., 2016). Moni-
toring of toxins, and enforcement of regulations is often poor (Suk et al.,
2016). The result is that issues that have been well addressed in HICs are
often significant areas of continued concern in LMICs. Exposures data is
often lacking and assessments of health impact can be difficult to
conduct. Low- and middle-income regions suffer from insufficient
monitoring systems, limited access to reliable technology, and inade-
quate funding for comprehensive data collection. An obvious example,
lead (Pb) has seen significant management for decades in HICs with
good results (Lacerda et al., 2023b). But in LMICs, lead exposures persist
and are causing considerable damage. The high level of lead poisoning
in LMICs has only recently begun to be understood (Larsen and
Sanchez-Triana, 2023). The same may be true for a number of other
pollutants — from air pollution to chemicals and toxins such as asbestos,
arsenic, cadmium, and a range of issues (Suk et al., 2016). Small and
numerous artisanal activities such as battery recycling or pottery
manufacture may be especially toxic. Without adequate enforcement
resources, these industries can be extremely difficult to regulate and
control, yet are important for the economy. Overall, issues that have
been dealt with in HICs can be extremely impactful in LMICs (Fuller
et al., 2022b). Plus, a public health first approach may lead to early
identification of logistically feasible interventions (Gwinn et al.).

This method is designed as a tool to assist the SPP to choose what to
review and assess. It is not appropriate to use this method as a regulatory
mechanism, and there is no intent to do so. The framework is intended to
help determine broad issues that need addressing at the global level,
particularly ones that are likely causing significant problems in LMICs,
including air pollution. It also does not account for very localized issues
— toxic hotspots - that will be nonetheless major concerns in many parts
of the world.

There are other factors that must be taken into account in the SPP
prioritisation process. Chemicals that are persistent and have extensive
exposures ought to be given high priority, even if their impact is un-
certain. Similarly, governmental calls to action of various types, in
response to local concerns, must be respected. Regular horizon scanning
(Green et al., 2023; Shaffer et al., 2019) is also a useful component of the
chemicals assessment process. These are discussed further, alongside
suggestions for what ought to be included within the assessments
themselves.

3. Impact review

An initial screening review of the impact of any major issue can be
undertaken with a literature search on the particular issue being
considered. This process could be undertaken by the science advisory
panel in collaboration with the Bureau, with a simple bibliographic
search, augmented by questions to an expert group if necessary.
Chemicals that have been banned or severely restricted in high income
countries but are still widely available in LMICs may be amongst the first
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to be assessed. Given that this process is intended only to establish if the
issue warrants a full assessment, the output of this screening process
should not be complex.

Estimates of health, biodiversity, food and water systems, and eco-
nomic costs may already have been undertaken. In addition to relevant
published journal articles in this arena, the inputs of knowledgeable
groups and expert judgement will be invaluable. The SPP can establish
thresholds for impact that would trigger prioritization. The authors have
provided first suggestions for threshold values but these are put forward
in order to initiate informed discussion and can be adjusted as needed.
Any one of these thresholds would be sufficient to warrant making the
issue a priority; and two or more might make the case even more
compelling.

3.1. Health

Impacts on human health, measured in terms of death and disability
and exposure, is clearly one of the most important metrics. Journal ar-
ticles are commonly based on estimated exposures to substances above
health-based guidelines (Larsen and Sanchez-Triana, 2023), and calcu-
late impact for a region, or globally. In the absence of exposure data,
structured expert judgement reviews may be useful (Marti et al., 2024).
The authors suggest that more than 100,000 premature deaths globally
per year would be a reasonable threshold to trigger inclusion in the
panel’s priorities. Even when mortality data is not available, consider-
ation should also be given to exposures that are shown to occur in large
populations and at levels that significantly exceed health guidance
levels.

3.2. Biodiversity

This aspect of the assessment would concentrate on impacts on
species and ecosystems around the world, where pollution is influencing
species survival, ecosystem function, and the provision of ecosystem
services at significant scale. It is important to note that effects on
biodiversity from pollutants are typically magnified through negative
climate and other global environmental change (Environmental Pro-
tection Agency, 2024; Barker and Tingey, 2012). The authors consider
issues that could cause damage to important biodiversity areas (whose
size can range up to tens of thousands of hectares) would be a reasonable
threshold. A second threshold could be that two or more significant
species acting as ecosystem engineers are threatened, acknowledging
that this metric will need further definition. A review using ecosystem
services methodologies might provide further perspectives, such as soil
health and conservation of topsoil (Harwell et al., 2021).

3.3. Water supply and food systems

Impacts on water quality for food and human use in turn have serious
consequences for human society (United Nations, 2013). Sanitation or
inadequate waste management affecting water supply systems, or loss of
pollinators threatening food supplies due to neonicotinoids are just some
issues of concern. Issues that threaten the water or food supplies of large
city-sized populations (over 500,000 individuals) would be reasonable
to include as possible priorities.

3.3.1. Economic cost

Economic analyses utilize a variety of methodologies to determine
costs to society. Productivity losses make use of the health impact
(Mitchell and Bates, 2011); a person dying before their time, or being too
ill to work is a loss to economic output. Willingness-to-pay methods
utilize estimates from surveys to determine the costs of premature death
or illness to societies (Andersson and Treich, 2009), often validated by
variations in employment income for jobs that are more dangerous.
Economic costs are calculated for loss of intelligence, an impact of a
range of chemicals (Grandjean and Bellanger, 2017). Lower intelligence
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is correlated with lower lifetime earnings, which can be summed to
determine an overall cost to society and GDP (Larsen and
Sanchez-Triana, 2023; Attina and Trasande, 2013). UN SEEA Ecosystem
Accounting (SEEA EA) estimates costs to loss of biodiversity (United
Nations, 2024), and can be consulted similarly. An economic cost of
losses exceeding 0.05 percent of global GDP would be a reasonable
threshold.

4. Exposure and persistence

Even if the specific level of toxicity is unknown, the SPP should
consider prioritize any chemical or substance that is reasonably persis-
tent and has a wide exposure in the world. The chemical may already
have been identified in a large swath of the population or biodiversity. In
this case, alongside more detailed dose/response research, the chemical
may also require exposure assessment and monitoring.

Persistence, the measure of the time over which the substance or its
breakdown products remain toxic or harmful (Chemicals Industries
Association, 2021), is a complex issue for many substances, typically
taking into account attributes such as longevity in different media,
mobility and bioaccumulation, as well as toxicity. Regulatory agencies
in North America and Europe use concepts such as PBT (Persistent,
Bioaccumulative and Toxic) (Environmental Protection Agency, 2024a)
and PMT (Persistent, Mobile and Toxic) (Hale et al., 2020) to identify
substances for subsequent regulatory action.

Particularly important will be chemicals that are seen in households,
or urban settings where many people may be in contact with it. Expo-
sures closer to children and pregnant women ought to have the highest
priority.

5. Horizon scanning

A recommended component of the SPP is a systematic examination
of potential future developments, trends, and emerging issues in the
field of chemicals and management. This process can help identify new
risks and issues that could impact public health and biodiversity. Such a
review would build on the methodologies of existing horizon scans
(Green et al., 2023; Shaffer et al., 2019), and be useful to undertake
every five years.

6. Discussion

Some level of prioritization is necessary, given limited financial and
human resources. Reviewing historic global track record, a number of
issues have been well recognized and addressed (e.g., stratospheric
ozone depletion (Lacerda et al., 2023a), lead in gasoline (United Nations
Environment Programme, 2024)), while others have been identified but
not adequately addressed (e.g., human-induced climate change, nega-
tive changes to biodiversity, and land degradation (Calvin et al., 2023)).
Stratospheric ozone depletion has been a success story for the interna-
tional community, with the Montreal protocol and its amendments and
adjustments halting the depletion of the ozone layer (United Nations
Environment Programme, 2020b). Successes can also be found with the
various multilateral environmental agreements, and the work of the
Basel (United Nations Environment Programme, 2019a)/Rotterdam
(United Nations Environment Programme, 2019b)/Stockholm (United
Nations Environment Programme, 2019c¢) conventions. Yet the practical
implementation of these multilateral agreements can be very chal-
lenging within complex local governance structures of LMICs. Climate
change has clearly and appropriately been recognized, with an unde-
niable impact on biodiversity, health and security; but it has not been
adequately addressed, and the world is not on course to achieve the goal
of the Paris climate agreement (Calvin et al., 2023). Similarly, negative
changes to biodiversity has been recognized as a critically important
issue, but two decades of biodiversity targets since 2002 remain unmet
(Secretariat of the Convention on Biological Diversity, 2020).
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We have also fallen short with respect to pollution, waste, and
chemicals. Air pollution is a major cause of premature death, yet
spending on development assistance for pollution broadly has histori-
cally been nominal (Swinehart et al., 2019). Amongst the heavy metals,
lead has a burden of disease as much as 5.5 million premature deaths
annually (Larsen and Sanchez-Triana, 2023; Fuller et al., 2022b) — larger
than any infectious disease. Early international success with removing
lead from gasoline, and reductions in leaded paint in HICs are over-
shadowed by enormous problems in LMICs (Kordas et al., 2018). Simi-
larly (although perhaps at a lesser scale), arsenic, mercury, cadmium,
NOx and others also have substantial health impacts. Asbestos’ burden
of disease is probably several hundreds of thousands of deaths a year
(Marti et al., 2024). We believe that none of these issues (perhaps except
mercury) have garnered the attention they deserve. Often ignored
because they are ‘locally occurring’, these chemicals in fact cause
damage across large parts of the world (Bernhardt et al., 2019), moving
in some cases in consumer goods (Porterfield et al., 2024), through
waterways (agricultural pollutants) (Zulkifli et al., 2018), and air
(Manisalidis et al., 2020). Overall, the health impacts of pollution are
very large, often amongst the largest causes of death in the Global
Burden of Disease (Fuller et al., 2022b).

Clearly, our prioritization mechanisms, as they currently exist, have
not been effective. One reason for this may be unintended cognitive bias.

Decision-making is prone to cognitive biases and heuristic thinking,
which does not weigh different options in a systematic and equivalent
way (Gilovich et al., 2013; Kahneman, 2011). Psychology and experi-
mental economics research have examined how decision-making is often
based on errors in estimating probabilities, making false causal in-
ferences, understating the importance of sample sizes, misinterpreting
covariation, giving undue importance to weak evidence, or neglecting
relevant or using irrelevant information (Conlisk, 1996). The specific
framing of decision-making processes can lead to wildly different and
often contradictory choices (Tversky and Kahneman, 1981). Cognitive
biases do not change when the stakes of the decision increase greatly
(Enke et al., 2023). These biases, including various types of confirmation
bias (Kahneman and Tversky, 1996), can lead to distorted resource
allocation. For example, looking well outside of the world of chemicals,
the world is paying insufficient attention to non-communicable diseases
(NCDs) such as cancer and cardio-vascular disease within the global
agenda. NCDs are now larger in impact in low and middle-income
countries than infectious diseases (partially as a result of the successes
in treating infectious diseases) (Peng et al., 2023; Baker et al., 2021). Yet
international funding still heavily emphasizes infectious issues.

The work processes for regulatory agencies around the world are
based on hazard and risk. This is a necessary, and usually legislated
mechanism, and correctly so — regulatory agencies have a responsibility
to protect. The scale of that harm — the impact - is less often visible.
There may be good reasons for this absence; a full evaluation requires
estimates of exposure, which can be difficult to establish, or the sub-
stance is well managed and so the possible harm is limited (Vandenberg
et al., 2023). A bias of response based on hazard can distort messaging
and may miss issues that are under addressed in parts of the world with
fewer resources. Besides, a global assessment based on hazard alone will
result in the agency being swamped with issues. An obvious mechanism
to winnow this list is to review issues from an impact perspective.

7. Science policy panel (SPP) assessments

Assessments undertaken by the SPP expert group should benefit key
stakeholders who are tasked with protecting public health and ecolog-
ical functions. One of the most important audiences for these assess-
ments are governmental agencies in LMICs. They will be using these
assessments to shape their options for response to a particular threat.

The authors consider the following to be key aspects for reviews of
specific chemicals or classes of chemicals:
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A focused bibliographic and knowledge review of the issue, hazard,

risk and impact, and a summary of findings.

— An assessment of policies in place or planned to manage the issue,
which should include policies that have been effective, and ineffec-
tive. Models from literature and practical experience will also be
useful.

— An assessment of data gaps, globally, nationally, and regionally.
Gaps related to exposure information, exposure sources, and re-
sponses should be a part of this analysis. Areas for further research
can be outlined.

— An overview summary assessment of response options to help

agencies to design their own response.

8. Conclusion

When considering priorities for establishing the work program for
the SPP it is useful to look outside of the risk analysis and regulatory
action of HICs, and review at a global level through the lens of impact.
This is particularly useful for issues in LMICs, where the critical prob-
lems and the potential solutions may be very different from those of
HICs.

The proposed prioritization approach can provide both a clear and
understandable method for assessing chemicals, preventing pollution
and waste problems and serve as a basis discussion on where scarce
resources can best be applied.
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