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This policy paper, a supplement to the Louisville Charter for Safer Chemicals, addresses the 
urgent need to transform chemical management systems to protect human health and the envi-
ronment from petrochemical-based products and their toxic impacts. Chemical production and 
use cause widespread harm, from fossil fuel extraction to product disposal, disproportionately 
affecting workers, low-income communities, people of color, and Indigenous populations. These 
groups face cumulative exposures to hazardous chemicals, compounding social and economic 
inequities and health disparities such as cancer, respiratory diseases, and developmental disorders.

Current U.S. regulations rely heavily on a risk-based approach, which typically evaluates one 
chemical at a time and often delays action due to data gaps and uncertainty. This paradigm 
has failed to protect public health, leaving dangerous chemicals such as asbestos, PFAS, and 
endocrine disruptors in use for decades. Industry tactics exploit scientific uncertainty to obstruct 
regulation, perpetuating harm and environmental injustice.

The paper calls for using existing scientific data to take protective action without waiting 
for exhaustive risk assessments. It recommends evaluating chemicals by classes rather than 
individually, incorporating community knowledge and cumulative impact assessments, and 
considering hazards across the entire chemical lifecycle. Regulatory decisions should utilize 
systematic review frameworks and all available data sources—including public databases and 
real-world evidence—to strengthen protections.

Key principles include:

Acting quickly with existing data to eliminate hazardous chemicals.

Regulating chemical classes to reduce the likelihood of “regrettable substitutions.”

Addressing full life-cycle impacts of chemical production, use, and disposal.

The paper concludes that we have enough evidence to act now. A shift to hazard-based regula-
tion, accountability to impacted communities, and transparent, science-driven decision-making 
is essential for protecting public health, reducing disparities, preventing irreversible ecological 
damage, and creating a future free from toxic chemicals.

SUMMARY
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There are hundreds of thousands of chemicals 
registered for industrial and commercial use. Many 
are   petrochemicals made from fossil fuels. For ex-
ample, petrochemical plastics can be made flexible, 
durable, or clear with additional petrochemicals.1 
Conventional pesticides and fertilizers are petro-
chemical-based, making industrial farming both 
toxic and unsustainable. Yet, inadequate attention is 
given to harm to people, the environment, and the 
climate caused by these chemicals. Effects can occur 
throughout the lifecycle, from fossil fuel extraction, 
transportation, and processing to product manufac-
turing, use and disposal. For example, conventional 
insecticides and fertilizers poison farmworkers, soil 
and waterways, wildlife, and food crops. Petrochem-
icals and the pollution generated from their produc-
tion, use, and disposal is linked with health impacts 
such as elevated risk of disease and premature death, 
health disparities, staggering economic costs, and 
lasting ecosystem destruction.2

People can be exposed in myriad ways throughout 
the lifecycle of toxic chemicals: through pollution 
such as chemical contamination in air, food and 
drinking water; from hazardous chemicals inten-
tionally added to formulate cosmetics and personal 
care products. 

Human suffering from toxic chemicals has fallen 
hardest on workers (especially workers that are 
temporary, migrant, contract, or non-unionized), 
people of color, Tribes and Indigenous peoples, 
fenceline and low-income communities, communi-
ties and countries undergoing industrialization, and 

developing infants and children.3 Racial discrimi-
nation, economic inequities, and political barriers 
contribute to and perpetuate such patterns.4 

Toxic ‘legacy’ sites, such as contaminated former in-
dustrial areas, military facilities, waste disposal sites, 
and ‘Superfund’ sites are disproportionately located 
in low-income and communities of color.5 Large 
scale chemical storage and processing facilities 
are often densely packed into these communities. 
They pose health risks from chemical exposures, 
and safety risks such as leaks, explosions, and fires.6 
Many of these chemical manufacturing, storage or 
processing facilities are disproportionately located 
in environmental justice communities prone to 
extreme weather like hurricanes and flooding that 
are exacerbated by climate change. This poses the 
threat of a “double disaster” for those communities.7 
In the U.S., over 130 million people – overwhelm-
ingly low income and people of color - live in the 
chemical disaster ‘vulnerability zone’ of one or more 
of the roughly 3,430 facilities in several common 
industries that produce, store and use highly haz-
ardous chemicals.8 Additional exposure to fossil fuel 
combustion results from heavy vehicle traffic in and 
around these industrial areas. 

Concerns are not limited to communities adjacent 
to chemical releases or storage. Certain toxic and 
persistent chemicals travel on air currents or are 
transported long distances from such facilities. They 
accumulate in food sources and food chains. They 
create hazards for communities far from the original 
sources. Many of these are Persistent Organic 

INTRODUCTION: CHEMICAL MANUFACTURING 
AND USE PRACTICES CAUSE HARM

“
”

Risk assessment was never really intended to 
generate useful information for regulators.. 
From a public health perspective, it has failed 
in every way that matters.
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Pollutants (POPs) like dioxin and the pesticide DDT 
(dichloro-diphenyl-trichloroethane) made infamous 
in Rachel Carson’s book ‘Silent Spring’. The POP 
chemicals concentrate in Arctic and Antarctic polar 
regions, poisoning sea mammals and other wildlife 
that are critical food sources for Arctic Indigenous 
peoples and other circumpolar communities.9   

Many of the health risks from petrochemicals are 
chronic, with the effects emerging and worsening 
over time. For example, disparities in exposure 
to harmful chemicals based on a person’s race 
and income result in higher-than-average rates of 
autoimmune diseases,10 cardiovascular disease and 
hypertension,11 diabetes,12 asthma and chronic lung 
ailments,13 and cancer14. The result of these physical 
ailments includes increased risk of having a baby 
with health problems,15 reduced overall quality of 
life, compromised ability to work and support a 
family, and high risk of premature death.16 Petro-
chemical-based agrochemicals have led to poisoning 
of well water with nitrates, which when used to 
prepare infant formula is a well-known risk for ‘blue 
baby syndrome’ that can cause coma or death if left 
untreated.17 

As detailed in the Louisville Charter for Safer 
Chemicals: “The risks and impacts caused by the 
pollutants, both individually and when combined 
with each other and social vulnerabilities, are 
called cumulative impacts. Cumulative impacts are 
almost certainly one reason our nation suffers from 
persistent health disparities and inequities that are 
rooted in race and income.”18 Historical and ongoing 
systemic racism and classism work to deepen and 
widen these disparities.19

Scientists’ calls for chemical bans, replacement of 
hazardous materials with safer alternative products 
and processes, and the installation of pollution 
controls have not led to enough government action, 
whether due to lack of resources, lack of authority, 
lack of will, industry capture, or myriad other excus-

es.20 For example, cancer-causing chemicals formal-
dehyde and styrene have undergone assessment and 
reassessment for over thirty-plus years, yet continue 
in widespread use in consumer, commercial and 
industrial uses despite their well-documented 
hazards.21 

Part of the problem is that most chemical man-
agement frameworks take a risk-based approach 
to chemical regulation, which fails to protect 
people and the planet in many ways. As law scholar 
William Boyd wrote in his 2024 article on the 
Failures of Chemical Regulation: “Although risk 
assessment has often been understood as a largely 
technical, scientific exercise that provides the basic 
facts needed for the more value-laden exercise 
of risk management (itself cast as an exercise in 
cost-benefit analysis), the history of risk assessment 
makes clear that it has operated first and foremost 
as a political technology intended to discipline 
agencies and constrain their ability to solve complex 
problems, rather than as a tool to generate useful 
information about the world. Indeed, from the 
beginning, risk assessment was pushed by industry 
as a way of ensuring that no regulation would 
proceed until we determined exactly how many 
workers or how many people might suffer a particu-
lar harm from a certain level of exposure…. ... Risk 
assessment, in short, was never really intended to 
generate useful information for regulators. Rather, 
it was directed almost from the start at disciplining 
agencies and replacing expert judgment with a more 
formal, rule-governed rationality that saddled these 
agencies with impossible analytical demands, which 
in turn created seemingly endless opportunities 
for contestation and delay. From that vantage, risk 
assessment has been wildly successful. But from a 
public health perspective, it has failed in every way 
that matters.”22

Among its many problems, a risk-based paradigm 
generally addresses one chemical at a time (if at all), 
ignores cumulative impacts, and requires significant 
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amounts of data on both the hazards and exposures 
of individual chemicals. Existing chemicals that 
were already registered with EPA when the Toxic 
Substances Control Act (TSCA) was passed in 1976 
(approximately 62,000) were “grandfathered” - es-
sentially exempted from investigation or regulation. 
And in the first 40 years after the passage of TSCA, 
only about 200 chemicals were assessed for safety, 
and EPA was able to restrict less than 10.23 Even 
asbestos could not be fully banned under TSCA. 
With over 350,000 chemicals registered globally for 
production and use, and little empirical testing data 
on health and environmental effects for the vast 
majority of these chemicals, it can appear that we 
lack the data needed for regulatory action.24 

However, what we now understand is that we have 
more than enough information on many types of 
hazardous chemicals to limit or eliminate their use, 
and do not need the type of comprehensive data 
required for a risk assessment to take protective 
action. For example, as detailed in the Louisville 
Charter for Safer Chemicals Policy Paper supporting 
Plank #3 by Beverly Thorpe, “Require Safer Substi-
tutes and Solutions for a Non-Toxic Economy,” just 
seven petrochemicals are the building blocks for 
more than 90% of downstream organic chemical 
production, including tens of thousands of chemical 
products. These seven chemicals are: methanol; 
olefins—ethylene, propylene, and butadiene; and 
aromatics—benzene, toluene, and xylene. Most 
of these “platform chemicals” have high intrinsic 
hazards and perpetuate these hazards throughout 
the value chain, so steps should be taken to limit 
their use and require substitutions as protective 
action. 

Further, there is mounting evidence that synthetic 
chemicals, and the products made from them like 
plastics and pesticides, are threatening the integrity 
of Earth systems that humanity depends upon to 
thrive.25 Scientists are raising the alarm that we have 
exceeded the “planetary boundary” for synthetic 

chemicals, and that we must reduce the number and 
volume of such chemicals that we are producing 
and using.26 

Unfortunately, whether a chemical’s hazards are 
well-characterized or not, the reality is that health 
protective regulations and policies, if they come at 
all, are adopted only after years or decades of wide-
spread use, human exposures, and environmental 
releases. Protections are always too late for those 
whose exposures have led to illnesses and deaths. 
The uncertainty that is part of science and data is 
weaponized to force delays, thwart regulations, 
and deny protections. This is detailed in David 
Michaels’ 2020 book, The Triumph of Doubt: Dark 
Money and the Science of Deception, summed up 
in a review in Nature magazine: “The principles 
of scientific inquiry involve testing a hypothesis 
by exploring uncertainty around it until there is a 
sufficient weight of evidence to reach a reasonable 
conclusion. Proof can be much longer in coming, 
and consensus still longer. The product-defense 
industry subverts these principles, weaponizing 
the uncertainty inherent in the process. Its tricks 
include inflating dissent where little remains, 
cherry-picking data, reanalyzing results to reach 
different conclusions and hiring people prepared to 
rig methodologies to produce funders’ 
desired results.”27 

While there have been many innovative methods 
developed to fill data gaps, the information is not 
efficiently analyzed to provide timely and protective 
guidance to regulatory agencies. To interrupt this 
pattern, in this paper we discuss four critical aspects 
of how to better use data to advance timely, health 
protective actions that safeguard high-risk com-
munities and redress long standing systemic racial 
injustices and protect people and the planet.
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To transform the chemical industry to one that no 
longer threatens people’s health or the planet  – 
consistent with the Louisville Charter – regulatory 
agencies, lawmakers, and industry must start 
using science to support the phase-out of toxic 
substances and stop using science as a weapon to 
delay action and deny protections. This requires 
that scientific data – including epidemiology, rodent 
toxicology, cellular and mechanistic information, 
poisoning reports, spill and release incident data, 
fenceline monitoring, and community data includ-
ing ‘bucket brigade’ air monitoring, health surveys 
and lived experience - all be used in the public 
interest. When decision-makers identify hazardous 
chemicals, they should quickly eliminate them from 
production and use, and require the use of safer 
alternatives, consistent with EPA’s commitment 
to the Principles of Green Chemistry and Green 
Engineering,28 and with the Louisville Charter for 
Safer Chemicals on safer substitutes and solutions 
for a non-toxic economy.29

As mentioned above, the U.S. chemical management 
framework employs a risk-based approach (risk 
assessment), which is failing to protect communities 
in myriad ways. For example, risk-based approaches 
generally assess one chemical or one source at a time 
and don’t account for the reality of multiple expo-
sures. This approach that deems a single chemical or 
source “safe” or “low risk,” allows the accumulation 
of multiple chemical and source exposures, resulting 
in cumulative exposures and impacts.30 Additionally, 
the regulatory science used in risk assessment is 
often outdated and inconsistent with our current 
understanding of human variability, vulnerability, 
susceptibility, and exposure—resulting in policy 
decisions that leave communities unprotected and 
over-exposed to toxic pollution and chemicals.31 
For these reasons and many others, the Louisville 

Charter for Safer Chemicals calls for using scientific 
data to support health protective policies and prac-
tices within a hazard-based approach to chemicals 
management, and recommends moving away from a 
risk-based approach wherever possible. 

Equally important is the need for chemicals 
management to be grounded in the experiences of 
the most impacted communities and workers, and 
ensure strong protections that end the sacrifice 
of some people and communities to protect the 
interests of the chemical industry. Development 
and implementation of national, state, and local laws 
and regulations must:

Meaningfully involve and be accountable to 
those most affected by chemical hazards and 
exposures;

Reflect the real-life experiences and knowledge 
of these communities and individuals;

Ensure that hazards and harms are not shifted 
from some communities to others (including to 
other countries);

Quickly deliver strong health protections and 
exposure reductions, and establish the basis 
for achieving the Louisville Charter vision of a 
chemical industry that does no harm to people 
or the planet.

However, we recognize that this policy transition 
will take time. In the meantime, some of our recom-
mendations below can be applied in either a hazard 
or risk-based approach, and there are also important 
improvements that can be made to update risk as-
sessment science to better protect communities. We 
are noting some of these needs within a risk-based 
framework even though it is not our main focus. 

USING SCIENTIFIC DATA TO SUPPORT HEALTH 
PROTECTIVE POLICIES AND PRACTICES
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The following principles should be applied to use 
scientific information to support health-protective 
policies and practices that ensure the health and 
safety of all people, communities, and the 
environment: 

A. Act quickly with exist-
ing data and information 
that identifies hazardous 
chemicals. 

B. Evaluate and regulate 
chemicals by 
classes rather than one 
chemical at a time. 

C. Include and address 
additional impacts across 
chemical life cycles.
Each principle is described in more detail below. 
In summary, since the Louisville Charter for Safer 
Chemicals was first published in 2004, and updated 
in 2021, the landscape of data, data evaluation, 
and data integration has been dramatically altered. 
New testing and modeling methods provide a 
vast amount of information on chemicals, but 
government practice does not consistently translate 
scientific evidence into chemical restrictions and 
health protections. The political and financial 
influence of the petrochemical industry continues 
to distort chemical assessments and regulatory 
decisions, blocking the use of robust scientific 
evidence that already exists to protect people and 
the environment. And the health and safety of the 
most impacted communities and workers continues 
to be sacrificed. All of this needs to change. 

In any chemical assessment and regulatory 
framework, transparency, equity, and independent 
decision-making are critical. Funding sources and 
research methodologies must be fully disclosed for 
all data and evidence relied on, and studies funded 
by the regulated industries should not be considered 
as independent or reliable unless they can be 
independently verified. Decisions about chemical 
regulation must include the most affected workers 
and communities in the decision-making processes. 
Policies and practices must protect all people and 
communities, and not shift impacts or burdens. 

A. Act quickly with exist-
ing data and information 
that identifies hazardous 
chemicals. 
In 2004, the original Louisville Charter included 
the principle of ‘no data, no market’ to address 
the appalling lack of publicly available hazard and 
exposure information about most chemicals already 
on the market. Largely due to advocacy around the 
principle of ‘No data, no market’, the EU adopted a 
comprehensive chemical regulation in 2007, Regis-
tration, Evaluation, Authorisation and Restriction 
of Chemicals (REACH), and almost a decade later, 
in 2016, the U.S. amended its Toxic Substances 
Control Act (TSCA). Both REACH and TSCA 
obligated authorities to identify risks, restrict uses 
of substances that cannot be mitigated, and require 
safer substitutes. Both laws also require chemical 
manufacturers to submit information about their 
chemicals to regulators on a regular basis, and EPA 
has broad power to order manufacturers to develop 
new data. This has meant having to contend with 
how to generate and evaluate large amounts of data. 
Unfortunately, the problem is that more information 
has not necessarily led to more regulatory restric-
tions or more health protections. 
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We have enough data and evidence to act on the 
many classes of known hazardous chemicals now. 
There are many ways that EPA, other agencies, and 
regulators could strengthen chemical regulations 
and increase public protections by making better use 
of existing data and information. Below, we discuss a 
number of ways to do this. 

Include knowledge from 
communities facing health 
hazards  
Scientific research and chemical policies should 
be aligned with the priorities of populations most 
exposed to, susceptible to, or harmed by hazardous 
chemicals. These populations include but are not 
limited to: fenceline communities; first responders; 
workers and labor representatives; and those with 
limited access to health care, safe housing, and 
healthy food and water. Additional community 
members that can provide critical real-world 
information include health care providers, teachers 
and parents, and small business leaders. Commu-
nities may be concerned with process: that is, how 
research is conducted, or how policies are developed 
or implemented, and are communities involved? 
Communities may also be concerned with the 
substantive focus of research or policy: that is, what 
questions is the research trying to answer, or what 
problems is the policy trying to solve. Researchers 
and decision-makers should therefore consider 
community engagement related to both the sub-
stance and process of their work. 

Impacted communities should have, at minimum, 
meaningful engagement in the design, implemen-
tation and evaluation of research, programs and 
policies. The International Association for Public 
Participation defines different categories of public 
participation, ranging from “inform” to “empower.”32 
The Principles of Environmental Justice state that 

“Environmental Justice demands the right to 
participate as equal partners at every level of deci-
sion-making, including needs assessment, planning, 
implementation, enforcement and evaluation.”33 
Agencies and researchers should strive to empower 
impacted communities to leadership in the deci-
sions that affect them. 

Research and policies that are informed by those 
people who are most impacted have a better chance 
of producing outcomes that will create meaningful 
harm and hazard reductions. Local and community 
knowledge can identify critical research questions, 
help shape study design, guide data collection, and 
inform the interpretation of results. For example, 
there is a wealth of information demonstrating 
implementation of both traditional, Indigenous, 
and newer, innovative agroecological practices that 
produce ample, healthy food while helping mitigate 
climate change and supporting vibrant rural 
communities with no use of synthetic pesticides and 
fertilizers.34

Guidance from environmental justice communities, 
fenceline communities, Indigenous communities, 
and constituencies like farmworkers and chemical 
facility workers that are most exposed and dis-
proportionately impacted, can shape policies and 
practices that are more likely to result in meaningful 
environmental and health protections. In contrast, 
failing to include local knowledge may unwittingly 
lead to uninformed or inaccurate research results 
and meaningless or even harmful conclusions and 
recommendations.35  

Use public data
Making better use of the tremendous volume of 
publicly available data and information can help 
reduce uncertainties, fill in data gaps, populate and 
ground-truth models, and inform the grouping 
of chemicals into classes. For example, medical 
case reports of poisoning and chemical illness can 
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provide important information on health effects and 
also on real-world exposure scenarios. Information 
on wildlife kills and other impacts can do the same 
for ecosystem effects.36 Agencies are not currently 
utilizing this full range of publicly available informa-
tion to inform decisions. For example, researchers 
were able to identify a far greater number of 
fatalities linked to the toxic organohalogen solvent 
methylene chloride than EPA’s original assessment 
by utilizing data from poison control centers and 
legal cases, amongst other sources.37

Other valuable chemical use and release data exists 
in federal and state agency databases, such as EPA’s 
Toxics Release Inventory (TRI), National Emissions 
Inventory (NEI), data from discharge monitoring 
reports, hazardous waste reporting, Clean Air Act 
violations, and more—with some of this information 
compiled in EPA’s Environmental Compliance 
and History Online (ECHO).38 The TRI is a public 
resource of about 770 chemicals for which industry 
must report volume of chemical releases to air, water 
and land as well as volumes and methods of waste 
management.39 It is a powerful database, updated 
annually, for which EPA has made considerable 
progress in making the data accessible in usable 
formats, which should be better utilized in deci-
sion-making. For example, TRI data can be utilized 
to understand the nature and locations where 
cumulative burdens are faced by communities.40 
TRI could be strengthened by adding additional 
chemicals, requiring all polluting industries to 
report, closing reporting loopholes, and adding 
verification mechanisms for what is largely industry 
self-reporting. Reports of chemical facility spills, 
explosions and other unintentional chemical releas-
es are tracked by the Coalition to Prevent Chemical 
Disasters, on its website of public information.41

Wildlife and human health scientists can use 
poisoning incident data to characterize the toxicity 
of chemicals and chemical mixtures. For example, 
pesticide regulations are routinely informed by 

reports of fish kills, bird kills and human pesticide 
poisonings. Regulators can use these public data 
sources to evaluate existing regulatory programs, 
support enforcement actions, and inform future 
regulations. Exposure models and predictive toxi-
cology approaches can be populated and validated 
against real-world information provided by many 
public databases.

In summary, information that is publicly available 
should be used by regulatory agencies and others 
to evaluate the real-world health and safety impacts 
of chemicals throughout their lifecycle, to evaluate 
chemical hazards including across classes of chem-
icals, and to inform regulatory decisions to prevent 
harm.

Account for cumulative 
exposures and impacts  
Much of the failure of existing chemical risk 
assessment is its narrow and unrealistic evaluation 
of single chemical and single source exposures, 
with total disregard of the lived reality for many 
workers and communities. Failure to account for 
the totality of chemical exposures, whether from all 
nearby polluting facilities or from bioaccumulated 
chemicals, can underestimate harm from even 
worst-case scenario predictions. As detailed in the 
Louisville Charter for Safer Chemicals Policy Brief 
supporting Plank #2 by Drs. Ana Baptista and Nicky 
Sheats, “Cumulative impacts are almost certainly 
one reason our nation suffers from persistent health 
disparities and inequities that are rooted in race 
and income.”42  Nonetheless, chemical evaluations 
largely fail to incorporate current science on the 
cumulative toll of environmental and social threats 
including racism and poverty, resulting in outcomes 
that do not recognize, and thus perpetuate, dispro-
portionate impacts on communities most in need of 
protections.
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Epidemiologic studies can provide critical 
real-world information about chemical hazards, 
exposures and health outcomes across commu-
nities and populations. Because epidemiology 
studies patterns of health and disease in a defined 
population, it accounts for the total exposure 
environment, including cumulative exposures 
from multiple nearby industrial facilities, chemical 
exposures from household and consumer products, 
dietary exposures from chemical contaminants in 
food and water, and any occupational exposures. 
Epidemiology is the study of real people living in 
the real world; it therefore offers a tremendously 
important contribution to chemical evaluations. 
For example, researchers reviewing epidemiological 
data on phthalates concluded that current risk-based 
reference doses were not sufficiently protective.43 
Epidemiologic data can inform both hazard charac-
terization and risk assessment.44 Nonetheless, like all 
scientific disciplines, it can be misused by those with 
financial conflicts of interest to negate or underesti-
mate risks, deny harm, and delay regulation.45 This 
may be avoidable by using established systematic 
review frameworks to evaluate data and understand 
such potential weaknesses and biases (see systematic 
review section).        

Use established methods 
to fill data gaps
Incomplete data, or uncertainty in data, is 
too often used as a weapon to justify delaying 
chemical restrictions or regulations while calling 
for more research. But we have well-established, 
science-based methods and tools which regulatory 
agencies and others should utilize to fill data gaps, 
reduce uncertainty, and move forward with timely 
protective actions. For example, regulatory agencies 
routinely use methods which predict the properties 
of a chemical by comparing it to similar chemicals 
- called ‘read-across’ or ‘category-based’ approaches 
-  to extrapolate information from chemicals that 

are better characterized to related chemicals that are 
poorly characterized.46 The better-known chemicals 
are used to predict the health and safety concerns 
for the lesser-known chemicals. These methods and 
models have been used for many years, and have 
science, validation, and confidence to support them. 

When information is missing or unreliable, deci-
sion-makers should use scientifically-based adjust-
ment factors, including uncertainty factors (UFs) 
that will protect health to improve the timeliness 
of the chemical assessment and decision-making 
process. Historically, three types of UFs had been 
used in chemical risk assessment: to account for 
limitations in the data (data uncertainty); to account 
for extrapolations from rodent studies to human 
populations (interspecies extrapolation); and to 
account for variations within human populations 
(intraspecies variability). However, there is now 
significant science indicating both that the standard 
magnitudes of these traditional UFs are often not 
sufficient, and that in many cases additional protec-
tive factors are needed to account for harms at low 
doses, increased susceptibility across life stages, and 
other impacts.47 Agencies should not be permitted 
to depart from health-protective assumptions or 
reduce UFs, without explaining how their decision 
meets scientifically based criteria, which should 
be established in advance through a transparent 
process. 

Similarly, one should approach with care any efforts 
to declare the safety of chemicals. For example, 
the Threshold of Toxicological Concern (TTC) is 
a tool that can be used to prioritize efforts to focus 
on analyzing chemicals that may cause the greatest 
health burdens, due to higher levels of exposure. But 
such prioritization tools should not be used as the 
sole basis to classify a chemical as low or no toxicity.

Most importantly, where uncertainties remain and 
data gaps cannot be filled, regulatory agencies and 
decision-makers must not treat chemicals as safe. 
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Gaps in toxicity data should not delay adopting and 
implementing policies and practices that protect 
farmworkers, those living on the fenceline of 
hazardous chemical industries, and other environ-
mental justice communities—often low-wealth and 
communities of color— from breathing, drinking, 
and ingesting chemicals whose safety is at best 
questionable.48  When scientists and regulators fail 
to make protective decisions based on the available 
data, these communities suffer the greatest harm.  

Adopt systematic review 
frameworks 
The use of established systematic review frameworks 
that meet scientific best practices can support 
regulatory agencies in increasing transparency and 
consistency, and reducing bias, in chemical evalua-
tions.49 Systematic reviews provide a consistent and 
transparent framework for formulating research 
questions, conducting literature reviews, and evalu-
ating the evidence.50 Importantly, the transparency 
and documentation of a systematic review can help 
identify points of divergence when the same body 
of evidence is used by different entities to support 
divergent conclusions.51 

Within a systematic review, individual studies and 
data streams are evaluated for their strengths and 
potential risks of bias, such as whether study authors 
or sponsors have financial conflicts of interest. This 
evaluation can be applied to epidemiological studies, 
as mentioned above, so that strong, conflict-free 
studies may be identified as more reliable sources of 
information. This evaluation can also be applied to 
data from cell-based and rodent toxicology studies, 
discussed below. 

Systematic review frameworks that have undergone 
peer-review and public input include: the IARC 
Monographs Preamble 201952; University of 
California San Francisco’s Navigation Guide (UCSF 

Navigation Guide)53; the U.S. National Toxicology 
Program’s Report on Carcinogens Handbook54 and 
its Office of Health Assessment and Translation 
Systematic Review methodology (National Institute 
of Environmental Health Sciences [NIEHS] NTP-
OHAT)55; the Systematic Review and Integrated 
Assessment of endocrine disrupting chemicals 
(SYRINA)56; and World Health Organization and 
International Labour Organization (WHO-ILO) 
systematic review methods to estimate the work-re-
lated burden of disease and injury57. Use of these 
frameworks will improve understanding of 
environmental health evidence, which can in turn 
help support more timely and transparent 
decision-making.58

Use Predictive Toxicology 
to Improve Health 
Protections
Data is lacking regarding the effect of exposure to 
multiple chemicals such as in mixtures and product 
formulations, or cumulative exposures from mul-
tiple sources such as contaminated air, water, and 
food. The Louisville Charter for Safer Chemicals 
identifies this as a major problem with the chemical 
industry: “chemicals proliferate on the market with 
little to no health data and few regulatory require-
ments for chemical producers or downstream users 
of chemicals to fill much needed data gaps and/or 
demonstrate safety prior to market.”59 

Over the last several decades, predictive toxicology 
has emerged as a strategy to reduce reliance on 
rodent testing. These approaches include cell-based 
in vitro test methods and computational methods, 
together called ‘New Approach Methods’, or 
NAMs. NAMs have shown utility for acute and 
biologically simpler endpoints such as skin and eye 
irritation and sensitivity, and some are incorporated 
into regulatory frameworks. However, they may 
never be able to predict complex multi-system 
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effects such as for immune diseases, learning and 
memory deficits, and developmental problems.60,61 
Importantly, negative (i.e. null) results from predic-
tive toxicology methods including NAMs should not 
be interpreted as affirmative evidence of safety; this 
applies to hazard information more generally.

Used appropriately, information from predictive 
toxicology methods should complement—not 
replace— available data and relevant information, 
particularly for complex health endpoints. 
Regulatory use of predictive toxicology methods 
should prioritize transparency, independent scientif-
ic review, and environmental health protection.

Utilize all relevant science, 
not just regulatory 
toxicology 
A main limitation in chemical hazard evaluations 
is that they largely, sometimes solely, rely on the 
regulatory toxicity studies sponsored by the chem-
ical manufacturer and submitted to government 
agencies for the purpose of gaining market approval, 
such as studies required for chemical registration 
under the U.S. pesticide law, FIFRA (Federal In-
secticide Fungicide and Rodenticide Act), REACH 
in the EU, or a new chemical application under 
TSCA in the U.S. Regulatory studies accepted by 
both the U.S. and EU are those that follow certain 
standard methods, called ‘Guideline studies’, and are 
conducted according to Principles of Good Labo-
ratory Practices (GLP). However, Guideline studies 
and GLP are not an assurance of either scientific 
quality or relevance. Guideline studies are simply 
those that adhere to pre-set test methods, often 
outdated, inflexible, and incapable of detecting low 
dose effects or complex multi-system effects because 
these outcomes are not assessed - such as neurobe-
havioral, learning, or reproductive problems. GLP 
are requirements imposed on industry test labs 
after being found fabricating results and producing 

fraudulent reports.62 GLP addresses study documen-
tation – things like keeping lab notes in pen instead 
of pencil, and in a bound book instead of a binder 
where pages can be added or removed – to help 
ensure that the conduct of the study is accurately 
reported. 

Neither GLP nor pre-set study guidelines can 
address whether the most relevant study question 
is asked, or whether the most appropriate study 
method is applied.63 In contrast, non-regulatory 
studies include those conducted at academic institu-
tions that are free from financial conflicts of interest. 
The recent CLARITY-BPA collaboration, in which 
academic and regulatory studies were compared, 
determined that only the academic studies – which 
are innovative, cutting edge, and often exploratory – 
could reliably detect low dose effects of Bisphenol-A 
exposures.64 Evaluating studies within a systematic 
review framework mentioned above can help 
identify weaknesses in methods and study design. 

Another reason that government agencies should 
not rely solely on regulatory toxicity studies to 
make hazard determinations is that these studies 
are largely sponsored by the chemical manufacturer 
for the purposes of gaining regulatory approval 
of its products, and the sponsorship poses a 
direct financial conflict. Evidence shows that 
industry-sponsored regulatory toxicology is more 
likely to report findings favorable to the sponsor, 
downplaying potential hazards; some documented 
examples include PFOA, bisphenol A, hexavalent 
chromium, the insecticide chlorpyrifos,65 and the 
herbicide glyphosate. 66  Over-reliance on industry 
sponsored studies is likely to bias regulatory deci-
sions that increase the sales and uses of a chemical 
while underestimating its toxicity or other hazards.67 
Full disclosure of study sponsorship is necessary, 
but not sufficient to manage financial conflicts. 
In addition to enforceable disclosure policies, 
because industry-sponsored studies may be biased 
to underestimate toxicity, they must be evaluated 
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within a systematic review framework that considers 
financial conflict of interest as a risk of study bias.68

In summary, Guideline and GLP studies have sig-
nificant scientific limitations and decision-makers 
must utilize non-industry scientific studies in 
chemical hazard determinations. All evidence 
should be evaluated within a systematic review 
framework that considers risk of bias from financial 
conflict of interest. 

B. Evaluate and regulate 
chemicals by classes 
rather than one chemical 
at a time.
Decisionmakers can save significant time and 
resources and avoid damaging and deadly delays 
by evaluating and regulating chemicals together in 
groups, instead of one at a time.69 Chemicals with 
little or no hazard information or toxicity testing 
data should be treated as if they are similar to related 
chemicals that are better characterized. A chemical 
class approach is necessary if we are to move past 
the problem of data gaps and data uncertainty that 
is used as an excuse to delay regulatory restrictions 
and protective actions. 

Further, a class-based approach will avoid the 
problem of industry swapping in a closely related 
chemical that is similarly dangerous to the one 
it is replacing, called ‘regrettable substitution.’ 
For example, replacing the plastic-related chemical 
Bisphenol A (BPA) with Bisphenol S and Bisphenol 
F (both of which share a similar toxicity profile 
to BPA but neither of which were regulated at the 
time) meant that an unsuspecting public – and in 
some cases also downstream product manufacturers 
– continued to be exposed to similarly hazardous 
compounds.70,71 

In another example, the toxicity has been well-char-
acterized for only a small number of the roughly 
15,000 PFAS chemicals, also called ‘forever chem-
icals’ because they accumulate in the environment 
and can last for decades, centuries or millennia.72 
They are used in myriad products to make them 
heat resistant, grease proof, stain resistant, and 
waterproof. Of the roughly 600 PFAS compounds 
that are used in the U.S. in hundreds of products 
used in homes and workplaces, only a few dozen 
are even monitored.73 PFAS contaminates soil, 
water, products, people and wildlife worldwide.74 
This is especially disturbing given that a number of 
PFAS are linked with kidney and testicular cancer, 
thyroid disease, liver damage, birth defects, high 
cholesterol, pregnancy hypertension, and problems 
with the immune system.75 Because PFAS persist 
and are mobile, they easily circulate through our 
soil, water, and food, so we can eat, drink, inhale 
and absorb them in many different ways. PFAS is 
literally falling down on us in rainwater, at levels 
that exceed health-risk based benchmarks—and it is 
very difficult to remediate this contamination.76 

There is strong scientific basis for regulating PFAS 
as a class based on their shared physicochemical, 
environmental and toxicological properties; scien-
tists and others are urging rapid restrictions due to 
the global health threats these chemicals pose.77 In 
response, in February 2023, the EU proposed re-
strictions on the class of PFAS, which now includes 
up to 15,000 chemicals.78 A number of U.S. states 
have enacted bans on the use of all PFAS in food 
packaging, textiles, cosmetics, and other products.79 

Grouping chemicals into classes based on shared 
structure, such as the above examples of bisphenols 
and PFAS, is not the only approach. Chemical 
classes could also be made based on shared toxic 
effects such as endocrine disruption activity. This 
approach has been recommended by scientific 
experts including the U.S. National Academies for 
the class of chemicals called phthalates based on 
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their adverse effects on the development of the male 
reproductive system.80 Another approach is to group 
chemicals based on shared chemistry and use, such 
as organohalogen flame retardants.81 US states have 
restricted the class of organohalogen flame retar-
dants in product categories including furniture and 
children’s products, and the U.S. Consumer Product 
Safety Commission recommended that manufactur-
ers not use these chemicals because they all present 
health hazards.82 

In yet another approach, the European Environ-
mental Bureau and others have proposed addressing 
chemicals as a class based on the physical properties 
of persistence and mobility in the environment and 
the propensity to bioaccumulate in organisms.83 
There is a significant precedent for a chemical 
grouping like this. Chemicals such as polychlori-
nated biphenyls (PCBs) and chlorofluorocarbons 
(CFCs) were grouped and regulated based on being 
both toxic and highly persistent in the environment. 
The 2001 Stockholm Convention of Persistent 
Organic Pollutants (POPs) and the European Union 
REACH regulations both adopted the criteria of 
“very persistent” as a basis for identifying chemicals 
of serious concern. In 2021 the state of California 
also decided to regulate PFAS chemicals in carpets 
and rugs as a class based on persistence.84 In a very 
different approach, the U.S. EPA issued Effluent 
Guidelines that require industrial facilities to 
achieve the regulatory standards that are developed 
based on a particular pollution treatment 
technology.85

As evidenced by the examples of class regulation 
above, government agencies already largely have 
the authorities they need to evaluate and restrict 
chemicals as classes. For example, TSCA explicitly 
authorizes EPA to act on a “category of chemical 
substances or mixtures.”86 Use of chemical classes is 
also consistent with scientific best practices and es-
tablished approaches by states, countries, and global 
agreements. Depending on the decision context, 

different approaches to identifying and regulating 
chemical classes are appropriate and scientifically 
justified.87

C. Include and address 
additional impacts across 
chemical life cycles.
The total harm caused by a hazardous chemical is 
greater than the impacts from just the one chemical 
itself—very often, hazardous chemicals require oth-
er hazardous chemicals in their manufacture, and 
may break down and release additional hazardous 
chemicals during their use and in their end of life 
management. Usually, chemical evaluations focus 
only on the hazards of a single chemical, but the full 
range of hazardous chemicals involved in a chemical 
of concern’s life cycle are never considered. 

For example, hydrofluoroolefins (HFOs) are 
being used as replacements for refrigerants with 
high global warming potential. While HFOs have 
lower global warming potential, their manufacture 
requires highly toxic chemicals such as carbon 
tetrachloride and methylene chloride, both 
carcinogens. As noted above, methylene chloride 
is also acutely toxic and exposures can be fatal, 
especially for workers who are more highly exposed. 
Thus, HFO manufacture can expose workers and 
surrounding communities to dangerous and can-
cer-causing chemicals. Further, carbon tetrachloride 
is an ozone-depleting substance and its use as a 
chemical feedstock contributes to ozone-depleting 
emissions.88 After release, some HFOs break 
down into trifluoroacetic acid, a chemical that is 
a PFAS and chemical of concern, and increasingly 
accumulating in the environment.89 Yet, none of 
these manufacturing or end of life impacts has been 
included in government evaluations of health and 
environmental hazards of HFOs. 
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Another example is methylene diphenyl diisocy-
anate (MDI), a toxic chemical used to make spray 
polyurethane foam and other products. MDI has 
well-known health hazards including being a respi-
ratory sensitizer; but what chemical evaluations fail 
to consider is the impacts of MDI manufacturing, 
which generates on average more than 47 million 
pounds of hazardous chemical waste and releases 
to air and water every year in the U.S.90 Similarly, 
evaluations also fail to consider the impacts of 
incineration and landfilling of MDI-containing 
products at the end of life. 

In all these cases, only considering the hazards of 
the chemical of concern leaves out a large number 
of significant health and environmental impacts 
from other hazardous chemicals used or released in 
manufacture and at the end of life of the chemical. 
For evaluations to accurately capture harms related 
to a chemical, they must consider the impacts of 
all hazardous chemicals related to the chemical of 
concern’s life cycle, including in manufacture and at 
end of life. 
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Pressure from regulated industries, along with 
captured regulatory agencies, operating within 
weak laws and regulations, can make it difficult or 
impossible to impose commonsense restrictions 
on chemicals, even when there is robust evidence 
of harm. The burden of documenting every 
mechanism through which a chemical causes harm 
can become an excuse for regulated industries and 
industry-friendly regulators to delay and ultimately 
derail regulations. This constitutes a central problem 
for advocates and health professionals who want to 
protect people and the planet from toxic chemicals. 
People of color, frontline communities, and workers 
- among others - often bear the most severe impacts 
to their health from these failed approaches. As 
importantly, flawed and industry-biased chemical 
hazard and risk evaluations, and weak or ineffective 
risk management requirements, undermine efforts 
to transform market economies and innovations 
towards truly safe chemicals. 

To remedy this problem, stakeholders, especially 
governments, should make better use of existing 
data and information, regulate chemicals by classes, 
and consider additional impacts across chemical life 
cycles to support timely and precautionary action. 
We have enough data and evidence to act on the 
many classes of known hazardous chemicals now. 
We recommend: 

Chemical hazard assessment, not risk as-
sessment, should form the basis for chemical 
regulation. The outdated “risk assessment” 
paradigm allows frontline communities, workers, 
biologically susceptible people, and others to 
suffer disproportionate exposures, harm, and 
cumulative impacts from toxic chemicals even 
when there is robust evidence that the chemical 
is hazardous. We must shift our chemical man-

agement systems to focus on hazard, not risk. In 
doing so, we must ensure that updated and more 
protective U.S. policies do not shift toxic burdens 
to other countries. 

Chemical hazard evaluations should use a 
systematic review framework. The framework 
should have undergone peer review and 
public input, and consider financial conflicts 
of interest as a risk of bias. Evaluations should 
align with scientific best practices, and evaluate 
and integrate all relevant data and information 
transparently. 

Identify full chemical hazards over the life cycle 
and fill data gaps using existing information. 
Community knowledge, public data, and 
established methods including science-based 
adjustment factors, read-across methods 
(which predict the properties of a chemical by 
comparing it to similar chemicals), and chemical 
grouping/classes should all be used to identify 
chemical hazards and fill data gaps. Hazards of 
chemicals used or released in the manufacture of 
a chemical of concern, or released at the end of 
life of a chemical of concern, should be included 
in the hazard identification. 

Robust evidence of harm should trigger protec-
tive actions to quickly end production and use 
of hazardous chemicals and chemical classes; 
data gaps and uncertainty should not be wea-
ponized to further delay environmental health 
protections. Scientists are concerned that our 
production and release of hazardous chemicals is 
beyond what Earth’s systems can handle.

 Decades of experience show that the current 
regulatory frameworks ignore extensive evidence 
of harm and primarily protect the interests of the 
chemical and fossil fuel industries. 

RECOMMENDATIONS 
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Chemical policies should be accountable for 
reducing disparities in the most impacted popu-
lations. The evidence is clear that toxic chemicals 
disproportionately harm the health of low-in-
come communities, people of color, workers, 
fenceline communities and others that have had 
their economic and political power suppressed 
through systems of oppression including racism.

 Chemical regulations should include mandates 
to ensure that the use, environmental release and 
population exposures to hazardous chemicals are 
declining for these populations. 

Conclusion
We have the scientific knowledge and tools to 
identify hazardous chemicals and chemical classes, 
and to inform management approaches that ensure 
the health, safety, and functioning of society 
while minimizing and ultimately eliminating such 
chemicals. What we need now is to use the science 
and tools available to take protective action, so that 
people and ecosystems across the planet can thrive 
free from toxic chemicals. 
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