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ABSTRACT: Pollution by chemicals and waste impacts human
and ecosystem health on regional, national, and global scales,
resulting, together with climate change and biodiversity loss, in a
triple planetary crisis. Consequently, in 2022, countries agreed to
establish an intergovernmental science−policy panel (SPP) on
chemicals, waste, and pollution prevention, complementary to the
existing intergovernmental science−policy bodies on climate
change and biodiversity. To ensure the SPP’s success, it is
imperative to protect it from conflicts of interest (COI). Here, we
(i) define and review the implications of COI, and its relevance for
the management of chemicals, waste, and pollution; (ii) summarize
established tactics to manufacture doubt in favor of vested
interests, i.e., to counter scientific evidence and/or to promote
misleading narratives favorable to financial interests; and (iii)
illustrate these with selected examples. This analysis leads to a
review of arguments for and against chemical industry
representation in the SPP’s work. We further (iv) rebut an
assertion voiced by some that the chemical industry should be
directly involved in the panel’s work because it possesses data on chemicals essential for the panel’s activities. Finally, (v) we present
steps that should be taken to prevent the detrimental impacts of COI in the work of the SPP. In particular, we propose to include an
independent auditor’s role in the SPP to ensure that participation and processes follow clear COI rules. Among others, the auditor
should evaluate the content of the assessments produced to ensure unbiased representation of information that underpins the SPP’s
activities.
KEYWORDS: human health, ecosystem health, science−policy panel, conflict of interest

1. INTRODUCTION
Worldwide, more than 350 000 chemicals have been registered
for production and use.1 With continuously increasing
production, multifaceted adverse impacts, and a lack of public
oversight throughout their life cycle(s), an argument has been
made that chemicals as a whole have transgressed the planetary
boundary, including specific examples such as per- and
polyfluoroalkyl substances (PFASs). Further, the annual
production and releases of chemicals and chemical products
are increasing faster than the global capacity for assessment and
monitoring.2−5

Most chemicals used in society, such as various pharmaceut-

icals and personal care products, pesticides, and industrial

chemicals, are used and distributed globally. As a result, these
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contaminants are found everywhere, even in locations remote
from their production and use, including polar environments,
mountain ranges, and the deep sea.6−9 Many of these chemicals
remain in the environment even long after discontinuation of
their production because of prolonged use and storage in the
technosphere and environmental reservoirs where they are
resistant to degradation processes. In addition, many parent
compounds used in industrial processes and consumer products
form new chemicals (transformation products) when interact-
ing with the natural environment, further adding to the
complexity of chemical exposures; others are formed uninten-
tionally from processes such as incineration.

While delivering benefits through their intended function,
many anthropogenic chemicals, including the anthropogenic
use of metals, are linked to a wide range of severe adverse
impacts on human health and ecosystems. They also cause
other major problems such as ozone depletion, global warming,
and antibiotic resistance. Further, pollution by increasing
amounts of waste leads to growing contamination of air, soil,
water, and wildlife worldwide.10 All of these adverse effects are
associated with enormous efforts and costs for treatment and
remediation, if this is at all possible.11−15

Concerns about these and other risks have been raised,16

leading to the decision by countries around the world at the
United Nations Environment Assembly (UNEA) in 2022 to
establish an intergovernmental science−policy panel on
chemicals, waste, and pollution prevention (SPP).17 Aiming
to support countries and other societal actors in their efforts to
protect human and ecosystem health through scientific
assessments, the SPP will complement two other important
intergovernmental science−policy bodies, the Intergovernmen-
tal Panel on Climate Change (IPCC) and the Inter-
governmental Science-Policy Platform on Biodiversity and
Ecosystem Services (IPBES).

To ensure its effectiveness, it is crucial to establish operative
mechanisms for the setup and work of the SPP and to protect
the SPP from undue influence by parties with vested interests,
i.e., conflicts of interest (COI). The role of certain industries is
of concern, in particular because entrenched companies have a
vested interest in protecting revenue-generating chemicals,
often despite mounting evidence that these substances cause
detrimental impacts on public health and/or the environment
(see examples in section 4). Furthermore, these industries often
promote the need for ever-expanding chemical production and
consumption as an indispensable contribution to economic
growth.18 Notably, economic growth is a linchpin in most
policies and regulations aiming for human and ecosystem
protection, such as the EU’s Chemicals Strategy for
Sustainability (CSS)19 and activities conducted under the
Global Environmental Facility (GEF).20 Thus, tension exists
between those who strive for provisions to protect human and
ecosystem health and those whose direct economic interests
could be negatively affected by the outcome of those provisions.

It should be noted that many companies strive to provide
safer alternatives by systematically replacing chemicals of
concern with less problematic substitutes, practicing sustainable
production conditions, switching business models to use fewer
chemicals and smaller amounts of chemicals, and preventing
waste generation. However, such practices are not embraced
consistently throughout industries across the globe.

This article is motivated by the discussions on the ongoing
negotiations about the future SPP’s institutional design and
governance, including the chemical industry’s role in the

forthcoming SPP. In this context, we (i) define and review the
implications of COI and its relevance for chemicals manage-
ment and policy development; (ii) summarize known tactics to
manufacture doubt in favor of vested interests, i.e., to counter
scientific evidence and/or to promote misleading narratives
favorable to financial interests, and (iii) illustrate this with
selected examples; and (iv) rebut an assertion voiced by certain
parties that the chemical industry should be directly involved in
the panel’s work, because it possesses data on chemicals
essential for the panel’s activities. This analysis leads to a review
of arguments for and against chemical industry representation
in the SPP’s work. Finally, (v) we discuss guard rails and present
steps that we believe should be taken to prevent the detrimental
impacts of COI in the SPP.

2. CONFLICT OF INTEREST (COI)
Numerous organizations have defined and implemented
guidelines for managing conflicts of interest.21 The IPCC’s
definition of COI is as follows:

Conf lict of interest refers to any current professional,
financial or other interest which could: i) significantly
impair the individual’s objectivity in carrying out his or her
duties and responsibilities for the IPCC, or ii) create an
unfair advantage for any person or organization. ...
Circumstances that could lead a reasonable person to
question an individual’s objectivity, or whether an unfair
advantage has been created, constitute a potential conflict of
interest. These potential conflicts are subject to disclosure.22

The IPCC policy states that bias is not per se a conflict of
interest. It is unavoidable that every expert holds a particular
point of view or perspective that could be seen as biased.
Rather, a conflict of interest arises when that individual could
have a “direct and material gain” in a certain outcome of an
activity, consultation, etc. Conflicts of interest can arise also for
nonfinancial reasons such as institutional affiliations, political
worldviews, or personal relationships (friendships or enmities).
Herein, we focus on aspects of direct and indirect economic
gain.

Conflicts of interest should not be confused with interests,23

which are a commitment, goal, obligation, or duty associated
with a particular social or scientific role or practice. Conflation
of conflicts of interest with interests [including research/
professional interests and holding a position in or advising a
nongovernmental organization (NGO)] in general serves to
muddy the waters about how to manage conflicts of interest,
generating confusion about the nature and definition of the
problem and doubt about whether conflicts of interest can be
addressed at all.24

Managing conflicts of interest is important so that the
functions of regulatory and scientific bodies are not impaired.
For example, unchecked participation with equal footing in a
process or activity of an actor with a conflict of interest that is in
opposition to the goal of that process or activity is likely to
result in conflicting and/or incompatible outcomes or delayed
implementation of solutions.25 Such delays are costly26 (see
sections below). In addition, conflicts of interest can erode trust
in science, first by intentionally damaging the public’s attitude
toward scientists and their research27 and by weakening the
trusting interdependence among scientists.

Here, we focus on conflicts of interest that could be held by
for-profit entities, such as the chemical industry, associated
industry groups and trade associations (even if registered as
not-for-profit organizations), and consultancies working for
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them. As discussed below, such organizations have repeatedly
sought to influence regulatory decision making and policy
development, particularly by manufacturing doubt about clear
evidence documenting harm associated with specific actions or
products, to protect their own financial interests or the financial
interests of their clients.

For an evaluation of the IPCC’s COI policy, we refer to the
work of Chan et al.,28 who looked in detail at potential
weaknesses in these policies. The IPCC is explicit on the
distinction between conflict of interest and bias: “Holding a
view that one believes to be correct, but that one does not stand
to gain from personally is not a conflict of interest” (statement
12).22 This statement does not clearly state whether a benefit to
the individual’s employer would be seen as personal benefits.
Clarification of these ambiguities should be made as the new
SPP designs its COI policy.

Authors of IPCC reports with clear conflicts of interest are
allowed to continue participating under “exceptional circum-
stances ... where the individual is deemed to provide a unique
contribution to an IPCC product and where it is determined
that the conflict can be managed such that it will not have an
adverse impact on the relevant IPCC report”. For example, the
IPCC has included authors from industry in their reports, which
has been criticized because this constitutes a COI.28 Such
involvement of individuals with COI should not occur in the
new SPP; they should be allowed to only observe the process
but not become authors of reports created by the panel.

3. TACTICS FOR MANUFACTURING DOUBT
In his 2008 book Doubt is Their Product,29 David Michaels
quoted a cigarette executive who once observed: “Doubt is our
product, since it is the best means of competing with the body
of fact that exists in the minds of the general public. It is also the
means of establishing a controversy.” Multiple examples of
vested interest engagement in manufacturing doubt around
contemporary issues, ranging from tobacco to climate change,
have also been reviewed by Oreskes and Conway in their 2010
book Merchants of Doubt.30 More recently, Goldberg and
Vandenberg summarized more than two dozen strategies and
tactics that have been used by multiple organizations either to
counter scientific evidence or to promote narratives favorable to
the specific industry sectors.27,31 The most common tactics
extracted from their detailed investigation include the
following:

1. To criticize study design to highlight shortcomings, such
as issues of statistical confounding or the sample size, and
then to overemphasize the impact on the results.

2. To discredit the authors of a study or other opponents in
general, in the scientific media, web pages, or the general
press, which is sometimes done with the support of
respected individuals from government, industry, jour-
nals, academia, or health organizations. A related tactic is
intimidating authors through official requests for
information, including personal emails (e.g., requests
through freedom-of-information provisions), threats of
potential lawsuits, and/or allegations of wrong-
doing.32−35

3. To publish misinformation using consulting companies
that specialize in supporting private interests, often
without disclosing the conflict of interest associated with
their contractual obligations that can significantly impair
the output’s objectivity.

4. To hide the sources of funding for research, ensuring that
such resources cannot be easily traced back to their
source.

5. To misrepresent information by selectively cherry-
picking data, designing studies to fail or come to a
desired conclusion, or conducting meta-analyses that
dilute scientific evidence.

6. To use exaggerated and misrepresentative language to
separate sound or good science from poor science, e.g.,
by industries claiming to be constrained by chemical
regulations that have been based on “bad or junk
science”.36

7. To influence government agencies and legislation by
gaining undue proximity to regulators and policy makers.
This is achieved by investing more resources for lobbying
than is possible for other organizations, so that the voice
of the vested interest is often the main or even the only
one heard in public consultations.37

8. To generate and provide misleading literature,38−40

organize/fund conferences, exploit scientific illiteracy,
and alter products to make them appear healthier.

An important component of this overall strategy is to instill a
common requirement to seek an (opposing) second opinion on
a subject, via a strategy often termed false balance or false
equivalency. This strategy is promoted as a means to avoid bias
and give a balanced view on the subject. Rather, this strategy
typically serves to give the appearance of an ongoing scientific
debate when, in fact, scientific consensus has been reached on
the matter and the second opinion is an outlier in those
scientific discussions.37,41,42

These tactics are further elaborated below, where we provide
detailed examples from different industries and for different
classes of chemicals.

4. CONFLICT-OF-INTEREST-INDUCED BIAS AND
MANUFACTURING OF DOUBT ABOUT SCIENTIFIC
EVIDENCE

Tobacco Industry. Health scientists know today that both
smoking and passive smoking (secondhand smoke exposure)
increase the risk of serious diseases such as lung cancer,
respiratory diseases, and heart diseases. Still, Barnes et al.43

found that approximately one-third of 100 articles on the
impact of passive smoking concluded that passive smoking is
not harmful. This apparent contradiction dissolves when one
takes a closer look at the authorship of the articles: 74% of the
authors were affiliated with the tobacco industry.

For decades, the tobacco industry systematically generated
controversy about the health risks of its products.44 Miller et al.
categorized the tobacco industry’s manipulation tactics for
direct action, such as political and media campaigns and
spending on initiatives to counter tobacco control regulations.45

Those tactics include the systematic distortion of scientific
evidence, for example, by funding scientific reports that
disputed the evidence of harm. Another frequently employed
tactic is the deflection of concerns by applying corporate
“social- and/or pink-washing efforts” that target vulnerable
groups.43−45 These terms refer to disingenuously claiming
concern for a social issue or group, notably LGBTQ+ rights and
breast cancer, but then acting contrary to that concern. An
additional tactic is conducting systematic disinformation
campaigns, for instance, with regard to indoor smoking policies.
For e-cigarettes, articles of authors with a COI due to their links
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to pharmaceutical, tobacco, and e-cigarette companies are more
likely to contain conclusions favorable to this modern type of
smoking.46,47

Soft-Drink Industry. Soft-drink consumption has been
related to excess energy consumption; the displacement of
other foods and beverages and, therefore, nutrient intake;
adverse effects such as obesity and diabetes; and the
commercial exploitation of children. These concerns have
been countered by industry associations with several arguments
such as the science linking soft-drink consumption to adverse
health outcomes is flawed or insufficient. In addition, the sale of
soft drinks in schools was raised as beneficial by the soft-drink
industry, where some of the income from sales helps education
by providing needed funds for those schools; and arguments
that physical activity is more important than food intake.48

Reviews of soft-drink research that reported COI with food or
beverage companies were 5 times more likely to conclude that
there was no link between soft-drink consumption and weight
gain or obesity than those that reported no industry
sponsorship or COI. This lack of consistency between the
publications from authors with and without COI suggests
empirical evidence of COI-related bias.49 In another recent
example, the International Food Information Council (IFIC), a
major participant in policy making processes on food and
beverages, was revealed to be connected with large food and
beverage companies and found to “employ ... self-designed
research and media outreach to disseminate nutrition
information ... to pre-emptively counter information about
the negative health impacts of added sugars and ultra-processed
foods, and promote ... a personal-responsibility narrative about
dietary intake and health”.50

Nuclear Power Industry. The world is in the midst of a
dramatic climate crisis, caused by the use of fossil fuels. In the
face of imminent climate change that is altering the conditions
of the entire planet, most jurisdictions are striving for
economically efficient low-carbon solutions. While there may
be climate-related reasons for using carbon-free nuclear power
(notwithstanding the unavoidable problems of generating
nuclear fuels, ensuring operational safety, and the disposal
and safe storage of radioactive waste), flawed nuclear cost
analyses, perpetuated by the nuclear industry, jeopardize the
use of cheaper and cleaner technologies, such as wind and solar
energy.51 Plans for new nuclear energy generation based on
unrealistically low costs could therefore reduce the market’s
desire to invest in renewable technologies.

Fossil Fuel Industry. Furthermore, energy companies and
their investors continue to expand exploration and production
of fossil fuels for energy and as a feedstock for chemical
production while achieving record profits, ignoring the
warnings of climate scientists and public health experts.52,53

Cases of funder bias have also been reported. For example,
industry-funded energy science centers at universities were
found to produce communications favoring natural gas over
renewable energy, while centers less dependent on industry
funding showed the opposite pattern.54

Pharmaceutical and Healthcare Industry. The history of
modern drug development and regulation has been replete with
egregious examples of COI, which in some cases resulted in
significant impacts on public health.55,56 Numerous studies
have demonstrated that industry-sponsored studies are likely to
generate conclusions that favor industry.57−59 Such conclusions
are reached, for example, by designing experiments in such a
way as to attain desirable outcomes but also may be due to, in

part, publication bias, i.e., a prioritized publication of studies
with positive or significant results, or deliberate omission to
publish studies with negative outcomes. Notably, evidence of
publication bias has also been reported for non-industry-funded
researchers.60

Pesticide Industry. Pesticides increase agricultural yields but
also cause environmental contamination and, as a consequence,
biodiversity loss. For example, atrazine is widely used as a
herbicide to control broadleaf and weedy grasses in crops such
as corn and sugar cane. Bero et al.61 found that of 39 studies,
50% of industry-sponsored studies concluded that atrazine was
not harmful to animals through reproductive or developmental
effects, compared to 18% of non-industry-sponsored studies.

COI might be particularly problematic in countries with a
regulatory system that is still developing. For example, Rocha
and Grisolia62 showed that hazardous pesticides (some of
which are restricted in the European Union) are authorized in
Brazil. Importantly, the toxicological data considered by the
Brazilian regulatory authorities came exclusively from studies
that were submitted by pesticide companies and/or were
carried out by private contract laboratories. The authors found
that none of the studies regarding mutagenicity, carcinoge-
nicity, and reproductive toxicity conducted by private contract
laboratories (used for the registration of 247 pesticide
formulations in Brazil) revealed any toxic effects. However, of
the 574 studies found in the scientific literature on the
toxicological properties of these same pesticides, 84% of the
studies carried out by researchers from public institutions found
toxic effects.

Another example is the widely used herbicide Roundup,
which contains the active ingredient glyphosate along with
formulation chemicals that may increase the toxicity of the
product.63−65 Close ties between regulatory agencies and the
pesticide industry have been reported, including revolving
doors, reliance on unpublished industry papers while dismissing
papers published by independent scientists, and covert industry
influence on the regulatory process.66 Also, despite a clear legal
requirement to disclose all performed studies, the pesticide
industry withheld a substantial number [9 of 35 (26%)] of
developmental neurotoxicity studies from EU authorities. If
these studies had been submitted to the evaluating competent
authorities, seven of the studies could have altered the outcome
of the assessments.67,68

The reaction to bias in the evaluation of pesticides is in some
cases inadequate and makes the problem worse. In Paraguay,
for example, the national body that decides on research funding
changed the composition of the panel to include pesticide
industry scientists with COI after academic scientists published
papers on genetic damage in children exposed to pesticides.69

Plastics Industry. Ample evidence demonstrates the negative
environmental and human health impacts of plastics and
plastics-associated chemicals.70−74 A historical example of
efforts to thwart action to reduce plastic pollution through
political approaches dates back to the 1960s with the Keep
America Beautiful campaign and a series of ad campaigns,
including the Crying Indian commercial, which promoted the
idea that plastic waste pollution is the fault of consumers rather
than the problematic properties of the products themselves.75

There is currently widespread public and political support to
restrict plastics production and to better regulate the market.76

However, petrochemical industries and plastic producers were
present in force at the first Intergovernmental Negotiating
Committee (INC) meeting for the Plastic Treaty negotiations,
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pushing misleading statements (e.g., that the problem can be
solved with improved waste management or that an increase in
plastics production helps to reach climate goals)77 while
principally ignoring human and environmental health impacts
beginning with the extraction of fossil fuels and then the plastic
production itself. Their participation was countered with calls
from non-industry participants to restrict industry’s influence
due to their COI,78 referring to WHO restrictions on the
participation of the tobacco industry in discussions around
smoking.79

Big Oil, an association of several large oil and gas companies,
has engaged in activities to delay action to cap plastics
production and hinder transparent reporting about the
chemical composition of plastic products.80 This was done
via lobbying81 and campaigning efforts directed toward
blocking legislation and focusing blame for plastic pollution
on individual consumers and plastics mismanagement.82 The
lack of transparency around chemicals in plastics hinders work
toward achieving a circular economy as producers do not reveal
the chemical composition of their products.83

Flame Retardants. For decades, some chemical manufac-
turers84 and contract laboratories85 have been involved in
deceptive and fear mongering campaigns in support of
voluntary industry and regulatory flammability standards that
require certain products to meet flammability tests (e.g.,
upholstered furniture, building insulation, electronic enclosures,
and vehicle interiors). For-profit test laboratories directly
benefit from such standards as products have to undergo
specialized flammability tests that only they can conduct.
Chemical companies benefit from the inclusion of specific
flammability tests in these standards and regulations because
the most affordable way to meet these standards is often with
the use of chemical flame retardants that they produce.
Examples of such chemicals include brominated and chlori-
nated organic compounds and organophosphate esters.
Conversely, the data to support the contention that meeting
these flammability standards actually reduces risks from
structural fires are scant, and thus, some widely adopted
flammability standards have been found not to provide
meaningful fire safety benefits.86,87

The use of flame retardants has been linked to population
level adverse effects.88 An investigative article by the Chicago
Tribune documented some of the tactics used by chemical
manufacturers and their front groups, calling into question the
widespread use of flame retardants in household furniture
because flame retardants in the foam were ineffective at
providing any significant protection.89 Public awareness raised
by this investigative reporting enabled the revision of California
flammability standards (TB-117 and TB-133).88 Despite this
change, other flammability standards remain and others are
being advocated on the basis of a fire safety argument, which
needs to be met by shifting from one phased-out flame
retardant to poorly studied alternatives, often termed a cycle of
regrettable substitution.90

Per- and Polyfluoroalkyl Substances (PFASs). Toxicolog-
ical findings, including cancer, related to exposure to
perfluorooctanoic acid (PFOA)91 were challenged by indus-
try-hired experts with COI and subsequent lobbying of the U.S.
National Toxicology Program to downgrade the hazard
classification of PFOA.92,93 The same company agreed much
later to cease production of PFOA, apparently because of the
overwhelming evidence of such causal links.94 Statements about
the environmental safety of fluorinated polymers ignore impacts

over the life cycle of fluoropolymers, i.e., during production
(made famous in the movie Dark Waters) and at the end of
life.95−101

Endocrine-Disrupting Chemicals. Concerted lobbying
efforts by American and European chemical industries led to
delays in the European Commission efforts to implement
regulations for endocrine-disrupting chemicals (EDCs).102

Tactics such as overstating minor methodological flaws in
studies and/or ignoring evidence of harmful effects were used in
the chemical industry’s harsh criticism of the descriptions of the
objectives, findings, and conclusions of the UNEP-WHO report
on EDCs.102,103 Building on attempts to mislead nonspecialists
and decision makers by confusing the science in the case of the
European Commission, chemical industry members questioned
its methodology and conclusions when the report was
introduced for global consideration at the fourth session of
the International Conference on Chemicals Management
(ICCM4). When all other interested parties welcomed this
report, the International Council of Chemical Associations,
CropLife International, and the U.S. Council for International
Business insisted on and were able to add a footnote to the
ICCM4 meeting report noting that the methodology and
conclusions of the report remain contentious among certain
scientific groups (see page 46 of the meeting report).104

Other Hazardous Chemicals andWaste. Following a similar
strategy, producers continue to obstruct the inclusion of
asbestos and the herbicide paraquat in the Rotterdam
Convention, despite clear recommendations on inclusion by
the scientific body of the Convention.69,105 Further, in the case
of asbestos, the chemical industry attempted to influence the
decision of the authorities through a filmmaker who had been
commissioned by the WHO to film the fate of asbestos victims
in India. The filmmaker was actually a covert agent for the
corporate intelligence firm K2 and used his role to infiltrate on-
the-ground movements, secretly reporting strategies and
developments back to the chemical industry. Only in the
aftermath was it revealed that the filmmaker was paid by
industry.106

As another example, in northern Chile, large quantities of
hazardous waste have been dumped. Victims of this public
health disaster living near the dump site took their case to the
Swedish court against a Swedish metal production company
responsible for the waste disposal. The hired scientists with
COI cast doubt on causation,107 and the court finally ruled that
the health effects reported by Chilean victims were not caused
by exposure to the toxic metal-containing waste.69

5. AVAILABILITY AND USEFULNESS OF CHEMICAL
INDUSTRY DATA FOR THE SPP?

It has been argued that the chemical industry’s direct
participation in the SPP’s work (e.g., conducting assessments)
should be encouraged and supported because the chemical
industry is often in possession of data that are necessary for
such work. We challenge this assertion by discussing it from the
perspective of (1) data generation and compilation mecha-
nisms, (2) accessibility of industry data, (3) reliability of
industry data, and (4) relevance of industry data for the SPP.

With regard to data generation and compilation, demand for
such data is driven by chemical legislation that, depending on
the jurisdiction, can require data to gain approval for, e.g.,
introducing a new chemical to the market or substantially
changing a chemical’s use.108 Data requirements and respon-
sibility for supplying data (e.g., chemical producers and
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importers vs public authorities) differ substantially according to
the specific regulation and jurisdiction. Many jurisdictions,
especially in low- and middle-income countries, do not have the
capacity to generate data and thus often rely on data generated
in other jurisdictions.

Regulatory demand for data has promoted data generation by
industry and the public sector, as well as development of data
estimation programs and repositories supported by public
entities with examples here of the U.S. EPA’s estimation
programs for chemical properties and environmental fate,
EPISuite, as well as CompTox, the IRIS database, and the
OECD eChemPortal, which are used worldwide. These
platforms also contain data collected from the literature and
thus could be from industry or non-industry sources
(contributions of data from individual sources are not publicly
tracked). Thus, contributions of data from industry beyond
regulatory compliance are not publicly known. Data in these
compilations are vetted to a limited extent.

In terms of data accessibility, several high-profile cases of
industry suppressing important data have come to light through
court cases, such as with polychlorinated biphenyls (PCBs).37

The case of PFASs provides further evidence of data
suppression (see above). For example, studies on population
exposures and toxicity were not released to the public until after
the year 2000, decades after the company had identified the
potential environmental and human health hazards.109,110

Furthermore, industry data submitted within the regulatory
system may be accompanied by restrictions on how the data can
be used and shared (e.g., confidential business information
claims severely restrict public access to industry data). Lack of
transparency (public data access) is an identified concern,
eroding trust in the decision making process. For example,
while the EU REACH regulation has substantial data reporting
requirements for the chemical industry when new chemicals are
registered for use, strengthening public access to such data was
again emphasized in the EU Chemicals Strategy for
Sustainability, stating the importance of providing access to
data by “extending the principle of open data and the relevant
transparency principles from the EU food safety sector to other
pieces of chemical legislation”.19 Similarly, in accordance with
the Strategic Approach to International Chemicals Manage-
ment (SAICM), a global multistakeholder policy framework in
which the chemical industry participates, “information on
chemicals relating to the health and safety of humans and the
environment should not be regarded as confidential”.111

However, in the evaluation of SAICM, strong concerns
regarding the lack of information sharing by the industry
were flagged, particularly in relation to Issues Of Concern such
as chemicals in products, hazardous substances within the life
cycle of electrical and electronic products, and manufactured
nanomaterials.112 Overall, it is currently difficult to assess the
extent to which the various industries comply with the far-
reaching obligations for information disclosure,67,68 as there are
no systematic means to validate this in the public domain.

In terms of reliability, data provided by industry within
chemical legislation have been questioned in terms of
compliance, quality, and usefulness for risk-reduction meas-
ures.113−116 A large, systematic evaluation of EU REACH
registration dossiers revealed that the chemical industry often
failed to comply with the data requirements. Of 1932 dossiers
of chemicals produced or imported to the EU in amounts of
>1000 tonnes per year, only one dossier complied with the
requirements for all end points.112 When 1814 registration

dossiers for chemicals produced or imported in amounts of
>1000 tonnes per year were evaluated focusing on the
industry’s use of data waiving and adaptations, 12−61% of
the data sets for an end point lacked basic data or a need for
amendment was identified.113 When the availability and quality
of toxicological and ecotoxicological data in 500 registration
dossiers for chemicals produced or imported in amounts
between 100 and 1000 tonnes per year were evaluated, it was
concluded that at least 24% of the assessed end point entries
failed to comply with the regulation.114,115

Are industry-generated data relevant to the SPP? Data
submitted under chemical regulations are, among others,
physicochemical, toxicological, and ecotoxicological data.
While these data support the hazard and risk assessment of
individual substances, other types of data are probably more
relevant for the type of assessments the SPP most likely will
perform. These data need to include those from monitoring the
spatial distribution and time trends of chemicals in the
environment, data on accumulation in biota, human bio-
monitoring data, as well as data on socio-economic impacts,
industrial production, and use volumes.

In summary, the direct involvement of the chemical industry
in the work of the SPP (by, e.g., carrying out assessments) is not
justified by the mere fact that the industry possesses certain
data. Rather, form follows function. It is important to have a
clear understanding of what data industry possesses and can
share in an open and transparent manner and how such data
can contribute to the work of the SPP. Given that observers,
such as the chemical industry, can contribute by sharing data
within IPCC and IPBES, such a mechanism should also be open
for data sharing in the work of the SPP.

6. RECOMMENDATIONS TO PROTECT THE SPP FROM
CONFLICTS OF INTEREST

Ample evidence shows, as summarized above, that certain
industries with COI have unduly influenced numerous policy
and regulatory initiatives aimed at protecting human and
ecosystem health from harmful chemicals, waste, and pollution.
Such influence is of particular concern as the intergovernmental
SPP on chemicals, waste, and pollution prevention is being
established. In this regard, we have presented evidence that
refutes the argument that the chemical industry should be
directly involved in the SPP’s core work because it holds
important data needed for the SPP to achieve its objectives. To
protect the SPP from COI, we recommend the following
actionable measures.

First, rigorous COI provisions need to be defined and then
strictly enforced for all experts.117 This is key for creating clear
and transparent criteria for appointing scientists as experts
within the SPP. Experts with a COI should not be allowed to
participate in the decision making process or the core work of
the SPP (e.g., writing assessments) but may still contribute to
the SPP’s work as observers.

Second, within the COI provisions of the SPP, financial or
political conflicts of interests should not be confused with
legitimate interests. Claiming that scientists working in the
public sector “also have interests or biases” is one of the
manipulation tactics often used to discredit these scientists.
Rather, these interests do not include “direct and material gain”
in a certain outcome and, as such, do not constitute COIs
because they do not distort the scientists’ view in the same way
as financial or political COIs do.23

Environmental Science & Technology pubs.acs.org/est Feature

https://doi.org/10.1021/acs.est.3c04213
Environ. Sci. Technol. 2023, 57, 19066−19077

19071

pubs.acs.org/est?ref=pdf
https://doi.org/10.1021/acs.est.3c04213?urlappend=%3Fref%3DPDF&jav=VoR&rel=cite-as


Third, we propose that the SPP’s work should be regularly
monitored by an independent audit team that will conduct two
types of audits: (1) regular audits that review compliance with
the SPP’s COI rules, identify risks and weaknesses in processes
and procedures, document deviations, and then recommend
corrective measures to be considered by the SPP’s governing
body and (2) audits of the SPP’s outputs to ensure that they are
transparent, impartial, credible, and scientifically robust, as
mandated by UNEA Resolution 5/8. It should be noted that
audits should not be used as a means to unduly delay the SPP’s
activities but rather to support the SPP’s work as a way of
promoting a culture of high-quality assessments (e.g., by
establishing auditing examples to guide subsequent assessments
and other functions).118,119 Such audits could be done on a
random or rotating basis to minimize delays.

Finally, we submit that the SPP assessments should aspire to
routinely include as many elements of transparency as possible.
The SPP should become a vigorous proponent of the FAIR120

and CARE121 principles for scientific data management and
stewardship. Further, the SPP should facilitate contributions
from actors in the private sector and other interested parties
who own and express interest in sharing data.

In summary, our four recommendations include the
following:

(i) Provide clear and strict COI provisions.
(ii) Do not confuse conflicts of financial or political

competing interests with legitimate interests or biases.
(iii) Install regular audits of the SPP’s work.
(iv) Secure as many elements of transparency as possible.
Beyond the SPP, it is important to enhance efforts to educate

policy makers, the public, and students about aspects,
consequences, and the history of COI. Collectively, these
measures should help usher in a global system change in which
the presumption of “innocence” of chemicals, waste, and
pollution is replaced by a rigorous and proactive framework
allowing for effective and efficient assessment and management
of chemicals, waste, and pollution to the benefit of society and
the environment.

■ AUTHOR INFORMATION
Corresponding Authors

Andreas Schäffer − Institute for Environmental Research,
RWTH Aachen University, 52074 Aachen, Germany; State
Key Laboratory of Pollution Control and Resource Reuse,
School of the Environment, 210023 Nanjing, China; Key
Laboratory of the Three Gorges Reservoir Region’s Eco-
Environment, Chongqing University, 400045 Chongqing,
China; orcid.org/0000-0002-4110-2631;
Email: andreas.schaeffer@bio5.rwth-aachen.de

Martin Scheringer − Institute of Biogeochemistry and Pollutant
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