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Environmental policy in the United Statesis heavily influenced by civil
litigation, which is used by government, environmental groups and industry
to shape environmental protections. These disputes impact national and
global environmental policy, but there is limited knowledge about outcomes
for pro- and anti-regulatory plaintiffs or which areas of environmental policy
are focused on by different plaintiffs. Drawing on 25,775 environmental civil

suits and 4,142 judicial decisions filed in federal district courts between
1988 and 2022, we show that pro-regulatory plaintiffs tend to have a higher
win rate than anti-regulatory ones, that federal enforcement litigation
focuses overwhelmingly on pollution and waste-related conflicts, that
environmental advocacy groups focus heavily on conservation-related
conflicts and that climate and environmental justice-related themes are
rarely discussed in environmental legal decisions. The inequality in legal
advocacy that we document may help to explain areas of strength and
weakness in US environmental policy, with implications for environmental
justice and global sustainability.

Litigationis a critical element of US environmental policy-making and
enforcement. The federal government uses civil suits to hold firms
and individuals accountable to environmental laws. Environmental
non-governmental and movement organizations (ENGOs), inturn, sue
the governmentto holditaccountable toits ownstatutory responsibili-
ties.Suchjudicialadvocacy hasbecome even moreimportantas partisan
gridlock has madeitincreasingly difficult to pass new laws that address
environmental threats such as climate change, environmental injustice
andbiodiversity loss. Here we provide acomprehensive account of fed-
eralenvironmental civil litigationin the United States. Inan analysis that
stretches from1988 t0 2022, we discover that, in federal environmental
civil suits, ‘pro-regulation” plaintiffs (ENGOs and the federal govern-
ment) have afar higher win rate than their ‘anti-regulation’ counterparts
(firms and industry groups), but also that environmental-legal atten-
tionis highly unequal. The federal government and firms focus almost
exclusively on harms from waste and pollution, whereas ENGOs train
their attention heavily on conservation-related issues at the expense of
other critical environmental problems such as toxic exposure, climate
change and environmental injustice.

Understanding these patterns of environmental-legal conflict is
essential for any complete account of environmental policy and politics
in the United States and around the world. Across national contexts,
the United States is an especially important target for environmental
advocates. It is the largest historical contributor to climate change®’
and is home to more International Union for Conservation of Nature
(or IUCN) threatened species than any other highly industrialized
nation (1,960)*. The United States is also a global political and eco-
nomic hegemon, shaping policy and business practices around the
world>®. How the United States enforces environmental laws therefore
has world-changing implications in terms of both direct impacts (for
example, viagreenhouse gas emissions, toxic pollution and biodiver-
sity protections) and political and symbolic influence (for example,
via global environmental leadership or recalcitrance).

Within the United States, environmental civil litigation is espe-
cially important for shaping policy”. Institutional features of the
United States make legislative change difficult®'®, but the US political
system is unusually open to legal challenges via the judiciary, mak-
ing litigation a key source of change for environmental policy”" ™.
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Citizen suit provisions, written into many environmental statutes,
have further opened thejudiciary to environmental policy-making via
litigation'**®, Since the 1970s, ENGOs have used these institutional fea-
tures very effectively to expand the reach of US environmental law®" %',

An openness to litigation also presents opponents of environ-
mental regulation with opportunities to weaken environmental laws.
Foundational environmental statutes penned and revised inthe 1970s,
such as the National Environmental Policy Act (NEPA), Clean Air Act,
Clean Water Act and Endangered Species Act, have drawn bipartisan
political support, but environmental protection in the United States
has become highly polarized”*. Conservative political leaders, firms
and other anti-regulatory groupsroutinely use the courts to challenge
environmental laws?**?*?, Firms and trade associations occasion-
ally press the federal government for more stringent environmental
regulations®®, but most bring suits to challenge and weaken environ-
mental protections®?>%%,

Documenting who drives US environmental litigation, to what
effect and in what areas of environmental policy is therefore founda-
tional for understanding the development and robustness of envi-
ronmental protection in the United States, with spillover effects for
environmental policy around the world. Extant research in this area
tends to focus on particular policy domains (such as climate*~?) or
statutes (such as NEPA'>*'**"%) and agencies (such as the US Forest
Service®** or Environmental Protection Agency”*®). Evidence from
this body of research suggests that federal agencies tend to win more
often than they lose when sued by interest groups'®*>****%; it shows
that many environmental suits are brought by ENGOs who are seek-
ing less intensive resource use®*; it also finds that suits tend to be
concentrated inwestern states of the country (thatis, the ninth federal
courtcircuit)®'®*°, Patterns of influence by pro- and anti-regulatory
plaintiffs are ambiguous. For example, evidence indicates that
anti-regulatory plaintiffs fare better overall than pro-regulatory ones
in climate-related litigation in the United States, except for a small
number of energy-efficiency cases’. Onthe other hand, ENGO plaintiffs
and a Democratic presidential administration were associated with
increased odds of pro-regulatory outcomes in NEPA-focused cases
during the administrations of G. W. Bush and Obama (2001-2015)".
Alargebody of legal literature has explored the strategies and implica-
tions of climate litigation, especially in landmark cases"*’*?, but there
is “a notable absence of social scientific analysis” focused on climate
and other areas of environmental-legal conflict®.

To understand the most influential actors and results of environ-
mentallitigationin the United States, we assemble dataonthelitigants
and outcomes of 25,775 civil suits that cover all major environmental
statutes filed in US federal district courts between 1988 and 2022
(Methods). We also analyse 4,140 appellate decisions filed between
1988 and 2021 (Supplementary Section 15). These data plausibly cap-
ture about two-thirds of all federal environmental civil suits filed in the
United States over the 34 year study period (Methods; Supplementary
Sections1and 3). We further analyse asubset of 4,142 judicial decisions
fromenvironmental cases to gather more detailed information about
the policy-related focus and aims of this environmental-legal conten-
tion (Methods; Supplementary Section 2).

Cross-validation of the 25,775 civil suits and 4,142 judicial deci-
sions confirms that our data are broadly representative of federal civil
environmental-legal conflict in the United States, with two important
caveats. First, we find that the 25,775 civil suits may under-represent a
smallbutimportantsubset ofindividuals alleging environmental harms
andinjustices wrought by pollution from firms and industries (Supple-
mentary Section 3). We leave the investigation of these individual-led
cases for future research. Second, although our data are broadly rep-
resentative, it is very difficult to avoid the exclusion of some suits that
may have environmental implications but that lack obviously environ-
mental legal bases (for example, suits to enjoin corporate actions that
could lead to environmental harm but that are filed without reference

to environmental statutes). This means that the patterns we discover
could be different than those in the complete universe of all cases with
environmental implications. We would expect that such differences
aresmallgiven the scope of our data (Supplementary Sections1-3) and
welcome either confirmation or refutation of our findings by future
research. All data limitations are discussed in detail in the Supplemen-
tary Information.

Results

Prominence and composition of environmental litigation
Although sometimes framed as aburden on the US court system***°, we
find that environmental lawsuits constitute a tiny fraction of all federal
civil litigation in the United States, ranging from 0.18 to 0.67% of all
cases filed annually between 1988 and 2022 (Supplementary Section 7).
For opposing suggestions that zealous environmental advocates
are the source of most of these legal challenges*®, we find that most
(73.9%) federal environmental civil suits are driven in roughly equal
shares by three plaintiff types: the federal government (n= 6,789 or
26.3%), ENGOs (n= 6,744 or 26.2%) and firms and trade associations
(n=5,523 or 21.4%). Individuals bring another 14.1% of environmental
suits in our data, and local and state governments combined account
for another 9.5%. These six categories of litigant account for 97.5% of
the 25,775 cases we examine. The remaining cases are litigated by less
frequently represented groups: unions, non-environmental NGOs,
American Indian tribes and other organizations (Methods). We focus
on the three most prominent plaintiff types.

Particular kinds of plaintifftend to target stable sets of defendants,
concentrating most environmental litigation into a handful of plain-
tiff-defendant-type combinations (Fig. 1). Suits brought by the federal
government (70.7% of federally brought suits; 18.6% of suits overall)
overwhelmingly target firms and industry groups, pointing to the
federal government’srole asa pro-regulatory enforcer of environmen-
tal law. ENGOs focus their legal attention on the federal government
(53.1% of ENGO-brought suits; 13.8% of suits overall) and firms (32.4%;
8.5% of suits overall), in line with the advocacy role of these groups.
The majority of firm-brought cases (55.1%) target other firms (11.8% of
suitsoverall). Only around onein four firm-brought cases (25.3%; 5.4%
of suits overall) target the federal government, whichis less than half
asmany suits (n=1,399) asare brought against the federal government
by ENGOs (n =3,583). This leaves ENGOs—decidedly pro-regulatory
actors—as the most prominent non-governmental organizations shap-
ing US environmental policy through the courts.

Environmental litigation success rates
Rates of environmental litigation have declined over the past three dec-
adesfor all three plaintiff types, with the partial exception of litigation
brought by ENGOs, which grew up to 2010 before falling over the past
decade (Fig. 2). Declines in government- and firm-brought cases have
been especially steep, slipping from about 300 cases annually in the late
1980stoless than100 cases inthe early 2020s. For both plaintiff types,
these downward trends could reflect higher compliance rates, lower
levels of federal civil enforcement, shifts in the legal environment (for
example, more stringent standing requirements)* or any combination
thereof. Steady or declining average case durations (and distributions
thereof; Supplementary Section 9) for all plaintiff types suggest that
lower rates of litigation do not arise from cases taking longer to resolve.
The efficacy of litigation as an enforcement strategy, however,
does not seem to have waned. We warn that selection effects could
bias win rates upwards even as harder-to-win cases go unlitigated.
Still, after slight declines in the late 1980s and 1990s, the win rates for
pro-regulatory plaintiffs (ENGOs and the federal government) have
held steady or grown modestly since the early 2000s and are consist-
ently higher than win rates for anti-regulatory plaintiffs (firms and
trade associations). In recent years, federal government plaintiffs
have won more than two in three cases (for example, 68% from 2019
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Fig.1|Fractions of federal environmental civil litigation constituted by
particular plaintiff-defendant-type combinations. The large plurality of all
suchlitigation in the United States (18.6%) is driven by the federal government
suing firms and trade associations. The next most common combinations are
ENGOs suing the federal government (13.9%) and firms and trade associations

suing other firms and trade associations (11.8%). Across all defendants, these
three plaintiff types constitute 73.9% of federal environmental civil suits.

The 36 plaintiff-defendant-type combinations shown here account for 97.5% of
alllitigationin our data.

to0 2022). ENGOs typically win about half the time (for example, 53%
in 2020 and 2021). By contrast, among suits that do not target other
firms, firms and trade associations have recently prevailed in a third
of cases or less (for example, 37%in 2019, 20% in 2020; Methods). The
federal government remains a tough legal opponent for all who chal-
lenge it, but ENGOs stillwin 40.3% of cases (o =17.8 across districts for
all years) that target the federal government, compared with 31.5%
(0=17.7 across districts for all years) for firms and trade associations.
Appeals do not meaningfully shift district-level win-loss patterns by
litigant type (Supplementary Section 15).

Logistic regression models confirm these patterns (Methods;
Supplementary Section12). Net of other factors and relative to ENGOs,
federal government plaintiffsincrease the odds of the plaintiff winning
by over threefold (n=19,081; odds ratio = 3.03; P< 0.001). Firm and
trade association plaintiffs, by contrast, are only about 60% as likely
to win as ENGOs when not targeting other firms (odds ratio = 0.61;
P <0.001; Methods). Our models show no evidence that the political
party controlling the presidency is associated with win ratesin environ-
mental civil cases since 1988 (Supplementary Sections 12and 13). This
finding accords with investigations of criminal enforcement actions
by federal environmental agencies, which also find little to no effect
of presidential party*>**.

We do find some evidence that win rates are lower for firm and
ENGO plaintiffs and higher for federal government plaintiffs under the
administrations of G. W. Bush (2001-2008) and Obama (2009-2016),
relative to the Clinton Administration (1993-2000; Supplementary
Section 12). We warn that presidents have minimal control over the
judiciary and that presidential administration variables only capture
shifts in win rates over particular spans of time, which may be shaped

by many factors other than a particular presidential administration.
Nonetheless, we encourage further research to help determine if some
presidential administrations may exert their influence over the federal
justice system to shape the outcomes of federal environmental civil
suits (Supplementary Section12).

Areas of environmental policy focus

Establishing the areas of policy focusin these legal conflicts is crucial
forunderstanding how legal contention shapes environmental policy.
When the US federal government targets firms and industries with
civil suits, what sorts of environmental harm does it focus onand what
does it overlook? When ENGOs target the federal government and,
secondarily, firms and industry groups, what kinds of environmental
protection are they aiming to shore up or expand?

For federal environmental civil litigation, we assess the areas of
policy focus in two ways. First, as the 25,775 cases that we report on
above do not include information regarding their substantive focus,
we use the attributes (for example, population, number of manufactur-
ing establishments and so on) of the federal district courts that they
originate within to make inferences about likely areas of policy focus
(Methods; Supplementary Section 3). Second, we directly code alarge
sample of judicial decision texts (n = 4,142) for their policy focus. Both
approaches confirm the same pattern: ENGOs train most of their legal
attention on conservation-related issues and focus heavily on western
states of the country. Firms and industry groups and especially the
federal government bring suits more evenly across the United States
but focus heavily on waste and pollution at the expense of conserva-
tion (see policy area definitions in Methods; see also Supplementary
Section 10). These litigatory asymmetries expose weak points in the
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Fig.2| Trends in environmental litigation. Trend lines are estimated using local
polynomial regression fitting (locally estimated scatterplot smoothing (LOESS)).
The shaded areaindicates the 95% confidence interval for the LOESS estimate. a,
Number of cases filed annually by plaintiff type. b, Average case durationin days

by plaintiff type. Data are truncated in 2019 because dismissals and settlements
bias the recent case duration average downwards, while many cases that go to
trial remain unresolved. ¢, Average win rate by plaintiff type. Intra-type suits (for
example, firms suing other firms) are excluded (Methods).

US environmental enforcement regime, with implications for the
robustness and the equity of environmental protection at national
and global scales.

The geography of environmental litigation. Environmental civil
litigation in the US federal courts is very unevenly distributed.
Thirty-seven percent of cases are located in just ten of the 90 federal
court districts that cover the 50 states plus the District of Colum-
bia (Supplementary Section 10). Three of the top four most heav-
ily litigated districts are in California, where the US environmental
movement has a storied history and where problems of pollution and
conservation both loom large***. (The other top-litigated district
is Washington DC, where many administrative law and multi-state
cases arefiled.)

Policy focus and success of federal government plaintiffs. The geo-
graphic maldistribution of environmental litigation varies by plaintiff
type. The federal government brings civil suits unevenly across fed-
eral court districts (Gini index = 0.39; Methods). This level of spatial
inequality is comparable to income inequality in the United States*.
Still, the six most heavily litigated districts—that is, New Jersey, Penn-
sylvania, California, West Virginia, Massachusetts and Illinois—span the
country. No region of the country is clearly home to a large majority
of government-driven lawsuits (Fig. 3a; Supplementary Section 10).
The federal government wins most of these suits. Average win rates
(u=70.7% for all years, 0 =12.4 across districts) range from 76.7% in

the Midwest to 65.2% in the South, a region where evidence suggests
specifically that anti-federal regulation sentiments may percolate into
judicial rulings***” (Fig. 3b).

The policy focus of government-driven environmental litigation
is more concentrated. In a signal of governmental focus on issues
of industrial waste and pollution, the number of federally brought
environmental civil suits in federal court districts tracks closely with
the population of the court district (2 = 0.43, where ris the coefficient
of correlation) and the number of manufacturing establishments
therein (= 0.47). It is almost entirely independent of the amount
of protected land (r*=0.03) or the area covered by the National For-
est System (r*=0.01) in federal court districts, suggesting that most
government-driven litigation does not focus on conservation-related
conflicts (Supplementary Section 3).

Directanalysis of separately collected judicial decisions (n = 4,142;
Methods) confirms these patterns. In judicial decisions with federal
government plaintiffs (n =593), more than half focus on waste and
pollution (u=51.9%, 0 =15.5across years) whereas only about one-fifth
focuson conservation (u =20.7%, 0 =10.4 across years). Just over onein
ten cases focuses on energy, fossil fuel emissions and mineral resources
(1 =13.1%, 0= 8.7 across years) (Fig. 4a). Three of the top four most
commonly invoked environmental statutes in federal government-
brought cases have a clear focus on waste and pollution (Supple-
mentary Section 3). Environmental justice-related themes (uz =1.2%,
o=1.1) and climate in particular (= 0.1%, o = 0.2) are rarely explic-
itly discussed (Fig. 4b). In short, the US federal government brings
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Fig.3|Winrates and geographic distribution of environmental litigation
by plaintifftype. a, The number of plaintiff wins and losses by plaintiff type
and region. Intra-type suits (for example, firms suing other firms) are excluded
(Methods). The symbols represent the different federal court districts. The
dashed diagonal line represents a win-to-loss ratio (w:/) of unity, thatis, an equal
number of wins and losses. Environmental advocacy groups enjoy ameanwin
rate (u) of 49.0% in n = 6,908 cases, w:[ =1.15:1 (some cases are neither wins nor
losses) and amedian win rate (M) of 44.1%. Cases brought by ENGOs are heavily
clustered in the Pacific and Western interior regions, as well in the Northeast/
Mid-Atlantic (where the latter are largely cases brought in Washington DC).
Cases brought by the federal government do not clearly cluster in a specific
region but federal government plaintiffs overwhelmingly win more than they

lose (u=70.7%; w:l=3.45:1). Cases brought by firms and trade associations that
donot target other firms cluster in the Pacific and Western interior regions,

but these plaintiffs tend to lose more than they win (1 = 38.4%; w:(= 0.69:1).

b, District win rates by region by plaintiff type. Intra-type suits (for example,
firms suing other firms) are excluded (Methods). For the box plots, the heavy
black line denotes the median win rate M across districts in aregion, the box ends
denote the 25th and 75th percentiles and the whisker ends denote the Sthand
95th percentiles. Grey dots show the mean win rate u values across the districts.
Horizontal grey lines show the overall win rate across the regions. The coloured
diamonds indicate the percentage of cases in each district for a given region.
Density plots (shaded areas) show the density of the diamond points.

suits moderately unevenly across space but focuses heavily on waste
and pollution rather than on other environmental problems.

Policy focus and success of firms and trade associations. Firms and
trade associations win far fewer cases than the federal government
(1=46.5% overall, 0=11.3 across districts; when excluding suits that
target other firms, u = 38.4% for all years, 0 =15.6 across districts).
Unsurprisingly, this litigation is concentrated (Gini index = 0.61) in

high-population districts (r* = 0.61) and those with more manufac-
turing establishments (7> = 0.68) but is only very weakly associated with
protected land (r2 = 0.13) and National Forest Systemarea (r*= 0.03)—a
spatial pattern that again accords with a legal focus on disputes over
waste and pollution but not conservation.

Direct coding of separately collected judicial decisions once again
supports these inferences. On average, only 14.0% (n=1,306; 0=8.1
across years) of judicial decisions with firm and trade association
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b, Percentage of judicial decisions that explicitly mention climate change-related
themes (grey circles) and environmental justice-related themes (orange squares).
No plaintiff type focuses heavily on these topics. ENGOs are clearly at the
forefront of pushinglitigation related to climate and environmental justice,

although these themes remain marginal to their overall portfolio of litigation.

plaintiffs focus on conservation-related conflicts, whereas 69.2%
(0=14.5 across years) focus on waste and pollution. The Compre-
hensive Environmental Response, Compensation, and Liability Act
(CERCLA, also known as Superfund) is, by far, the most commonly
invoked statute (Supplementary Section 3), pointing to aprominence
ofinter-firm conflicts over liability for pollution-related clean-up costs.
Judicial decisions with firm and trade association plaintiffs virtually
never mention keywords associated with climate or environmental
justice (u=0.0%, 0= 0.0 for both topics).

Policy focus and success of ENGOs. ENGO-driven litigation shows
a different pattern. Overall, ENGOs win just under half of all the suits
they bring (1 =49.0% for all years, 0 =17.6 across districts), from an
average of 52.9% in the heavily litigated Pacific region to only 37.7%
in the South (Fig. 3b). Geographically, ENGO suits are very heavily
concentrated (Fig.3a; Giniindex = 0.68), especially in the legally favour-
able Pacific region and also in the Western interior, where win rates
are lower (-43.5%; Fig. 3b). For comparison, this uneven geographic
distribution is substantially more unequal than the income distribu-
tion in South Africa, generally regarded as among the most unequal
countries in the world*’.

The strong western-state bias of ENGO-driven environmental liti-
gationreflects ENGO’s conservation focus. The number of ENGO suits is
moderately correlated with the court district population (= 0.19) and
the number of manufacturing facilities therein (©*= 0.22) butis much

more clearly associated with the amount of protected area (r*=0.33)
and the extent of National Forest System land (r*= 0.27) than is the
case for firms or the federal government (Supplementary Section 3).
Correspondingly, we find that 52.7% (n=1,301; o = 11.1across years) of
all separately collected judicial decisions with ENGO plaintiffs focus
on conservation-related conflicts. Less than a quarter focus on waste
and pollution (i = 21.8%, 0 = 9.0 across years)—almost exact opposite
proportions shown by federal government plaintiffs (Fig. 4a). Only
about one in ten ENGO decisions focuses directly on energy, fossil
fuel emissions and mineral extraction (1 =10.4%, 0 = 5.2 across years).
Although ENGOs do not focus heavily on climate (1 =1.8%,0=1.4 across
years) or environmental justice (1 =3.1%, 0 =1.7), they focus on these
far more than the federal government or firms and trade associations,
and ENGOs are increasingly invoking these themes in the cases that
they litigate (Fig. 4b).

Discussion

Although environmental civil suits constitute a tiny fraction of all
federallitigationin the United States, they remain animportant strat-
egy for supporting the enforcement of US federal environmental law.
Thefederal government very effectively uses these legal challenges to
extract concessions from polluters, winning 3.45 cases for every case it
loses. Whereas not as efficacious as government plaintiffs, ENGOs also
playacrucial enforcement role, winning about 1.15 cases for every one
they lose and applying continuous legal pressure to hold the federal

Nature Sustainability | Volume 7 | November 2024 | 1469-1480

1474


http://www.nature.com/natsustain

Article

https://doi.org/10.1038/s41893-024-01456-x

government and firms accountable to environmental laws. Firms and
trade associations provide some legal counter-pressure to the fed-
eral government but win much less often (0.69 wins for every loss,
excluding suits that target other firms) and focus most of their legal
attention onsettling inter-firm disputes. Firms and trade associations
in the United States seem to devote more resources to influencing
environmental policy in electoral and legislative domains®-***%, We
do not focus on suits led by individuals or state governments, and we
note that data validation checks suggest that the 25,775 cases we do
focus on may under-represent cases brought by individuals targeting
firms, which could include claims of environmental injustice. Future
researchers will want to attend carefully to these individual-led suits
(Supplementary Section 3).

Inequality inadvocacy

By focusing on cases brought by ENGOs, the federal government and
firms and trade associations, we reveal multiple and sustained inequali-
tiesinenvironmental legal advocacy in the United States. Although an
effective plaintiff, the US federal government has brought steadily fewer
cases annually since the late 1980s. Whereas this trend could reflect
higher compliance rates, the abundance of ‘unseen” hazardous waste
sites*’, unreliable environmental monitoring®**' and governmental
responses to public reporting on toxic pollution®** all suggest that
there are ample unlitigated opportunities for the federally driven civil
enforcement of anti-pollution laws. The disproportionate exposure of
the poor, people of colour and urban populations to toxic pollution
is well documented**~°, suggesting that any lax enforcement in these
areas willbeborne most heavily by already disadvantaged groups. Given
that pollution and waste, including greenhouse gases, do not respect
political boundaries, relaxed legal-environmental enforcement will
also have global effects.

For their part, an unrelenting focus by ENGOs on publiclands and
conservation has consistently held the federal government account-
able to protections for open space, wilderness and species concen-
trated in the western states'>***. This may be a central reason for the
comparative strength of the United States in biodiversity protection
and strong positioning to support worldwide conservationinitiatives
such as the Global Deal for Nature™,

However, the heavy legal focus of ENGOs on conservation and
western states also reflects a history of racial and class-based exclu-
sion and attention to the environmental concerns of white elites®”*’.
We warn that the 25,775 cases we rely on for most of our analysis only
list lead plaintiffs and defendants; it remains possible that ENGOs
focus more on waste and pollution and less on conservation by
supporting suits as non-lead plaintiffs in cases brought by the federal
government, firms or individuals. Still, the data that we gather, which
includesthe4,142judicial decisions that do account for non-lead plain-
tiffs, unambiguously point to a western-states, conservation focus
by ENGO plaintiffs (Methods). The lack of legal attention to regions
east of the Rocky Mountains, many with long industrial histories, like
the Midwest, South and East Coast, where most US residents live and
where the unevenly distributed threats of toxic exposure are generally
higher®®®!, means that the federal government faces less legal pressure
to robustly enforce anti-pollution laws in these places. Obstacles within
the law itself are part of the reason for this; the United States lacks a
statute that focuses explicitly on environmental justice, for example,
hasnoclearlegal standards for proving liability for alleged harm from
toxicexposure, and there are procedural limitations to bringing citizen
suits for some statutes, such as CERCLA®>®*,

Nonetheless, persistent inequities in environmental harms and
sustained activism by environmental justice organizations point to
opportunities for conservation-focused ENGOs to devote more of
their legal resources to these issues***. We find that ENGOs are already
leading the expansion of climate- and environmental justice-related
litigation where other plaintiffs (the federal government, firms and

industries) are not. Indeed, federal environmental agencies have his-
torically been reluctant to integrate environmental justice-related
themesinto their governance activities®*. Considerably more resources
and abroader focus will be required if ENGOs are to play a meaningful
and socially just role in addressing the intersecting problems of cli-
mate change, biodiversity loss and unequal exposures to toxic waste
and pollution.

As it becomes clearer that addressing global environmental
threats will require considerations of biodiversity, climate, pollu-
tion and environmental justice to be integrated***>*®, pro-regulatory
plaintiffs—including ENGOs and the US federal government—will
have to update their legal strategies. A critical first step will be rec-
ognizing persistent inequalities in environmental legal advocacy and
their role in shaping environmental policy in the United States and
around the world.

Methods

The data for our analysis are drawn principally from the Federal Judi-
cial Center Integrated Database (FJC IDB) and the Rea Environment
and Society Lab Environmental Law Database (RESL ELD) of judicial
decisions, assembled from the data analytics firm LexisNexis by the
authorsand ateam of researchers.

Federal Judicial Center data

We draw from the FJC IDB data on civil suits filed in federal district
courtsbetween1970 and 2022 (Supplementary Section1). Thisincludes
metadata on over 13.0 million individual cases. We also gather and
analyse similarly reported FJCIDB dataon civil appeals to federal appel-
late courts (Supplementary Section15). The FJCIDB data are collected
quarterly through routine reports from the federal court system to
the Administrative Office of the US Courts. They are comprehensive,
capturing essentially all federal district and appellate civil litigation
in the United States.

We focus on cases coded as being related to “environmental
matters” (nature of suit or NOS = 893) filed in the years from 1988 to
2022 (n=33,408) (Supplementary Section 1). We exclude cases filed
from 1970 to 1987 because changes in FJC coding protocols make it
difficult tocompare case dispositions and outcomes across earlier and
later periods. We further exclude cases for which there isno recorded
ending disposition, including pending cases (n =2,563). In addition,
we exclude most cases linked to two highly anomalous bursts of envi-
ronmental litigation (Supplementary Section 4): the flood of suits and
countersuits filed in the Eastern District of Louisiana that are linked
to the 2010 BP Deepwater Horizon oil spill (n =4,126); and an unusual
set of individual lawsuits (n = 944) filed during 2001 in the District of
South Carolina, all alleging the same harm caused by IMC Global,
afertilizer and chemical company. These exclusions yield our final
sample of FJC IDB environmental cases (n = 25,775).

For most of our analyses, excepting our mapping of plaintiff-
defendant-type combinations (Fig. 1), we also exclude what we call
‘intra-type suits’ wherein plaintiffs sue defendants of the same type,
for example, the federal government suing the federal government.
This yields a somewhat smaller overall sample (n =21,984). For most
litigant types, suchintra-type suits are uncommon and mostly capture
the minor noise of error in our data. For example, the federal govern-
mentdoes not regularly sueitself,and ENGOs also only rarely sue each
other. These intra-type suits, however, constitute the majority of suits
that firms engagein (thatis, firms suing other firms; Fig. 1). Particularly
because of the large number of intra-firm suits, the effect ofincluding
these cases in our analysis is to buoy win rates for firms and industry
associations at close to 50%. Thisis because, by definition, afirmalways
wins (and always loses) when a firm is suing another firm. Such cases
therefore obscure firmandindustry association winrates inrelation to
other plaintiff types, for example, the federal government or ENGOs.
Excluding such intra-type lawsuits has no substantive effect on the
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logistic regression modelling results apart from, as we expect, biasing
firmand trade association win rates towards 50% (Supplementary Sec-
tion 13). By necessity, all regression models do not include cases with
unknown outcomes (Supplementary Section12).

Codinglitigant types

We assign litigant-type codes to the lead plaintiffand defendants listed
in the FJC IDB. These type codes include ENGO, non-environmental
NGO, federal government, state government, local government, tribe,
firm or trade association, individual, public organization, civic asso-
ciation, other and unknown (see Supplementary Section 1 for coding
details, including links to codebooks that guided researchers in code
applications).

Arandomsample of cases (n = 500) was manually checked against
human-applied codes for the same cases. Krippendorff’s alpha (a) was
used to assess intercoder reliability®’. By convention, a-scores at or
above 0.80 are considered indications of high reliability. Krippendorff’s
alphafor plaintiff-type codes was a = 0.9401 (0.9111-0.9599). Krippen-
dorff’salphafor defendant-type codes was a = 0.9382 (0.9034-0.9608)
(Supplementary Section 5).

Coding geographicregions

The federal court system in the United States is divided into 12 geo-
graphic circuits (plus the nationwide Federal Circuit) which are in
turn divided into 94 districts (90 in the 50 states and the District of
Columbia; four morein US territories). Rather than taking the admin-
istrative boundaries of the 12 court circuits as natural dividing lines
for the purposes of analysis, we group the 90 court districts belong-
ing to the 50 states and Washington DC into six major regions: the
Pacific region (California, Oregon, Washington, Alaska and Hawaii);
the Western interior (Arizona, Colorado, Idaho, Montana, Nevada,
New Mexico, Utah and Wyoming); the Plains (Kansas, Nebraska, North
Dakota, Oklahoma and South Dakota); the Midwest (Illinois, Indiana,
lowa, Michigan, Minnesota, Missouri, Ohio and Wisconsin); the South
(Alabama, Arkansas, Florida, Georgia, Kentucky, Louisiana, Missis-
sippi, North Carolina, South Carolina, Tennessee and Texas); and the
Northeast/Mid-Atlantic (Connecticut, Delaware, District of Columbia,
Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New
York, Pennsylvania, Rhode Island, Vermont, Virginia and West Vir-
ginia). These larger regions are more likely than federal court circuits
to capture broadly similar socio-political and cultural characteristics,
particularly asthey relate to environmental regulation and protection.
The West Coast (thatis, the Pacificregion), for example, hasalongand
storied legacy of environmental leadership and embrace of federal
environmental regulation*, different from the Western interior states
(many of which are included in the ninth federal court circuit), which
have alonghistory of hostility towards federal governmental and spe-
cifically environmental intervention?*“%, The Plains states are notable
for their largely agrarian histories and comparative lack of industrial
development, mitigating the environmental impacts of large-scale
industry, whereas the Midwest and Northeast regions are the heart of
the post-industrial manufacturing centres and the associated problems
of toxic pollution and waste*. The South hasits own distinctive history
thatis linked, for example, to Appalachian coal mining, petrochemical
refining, newer manufacturing facilities and a historically particular
resistance to federal intervention; it is also the birthplace of the envi-
ronmental justice movement***¢%70,

Quantifying geographicinequalities in litigation

We use the well-known Gini index to quantify the distribution of envi-
ronmental cases across federal court districts. A Gini index of zero
indicates perfect equality of distribution (the same number of cases
inalldistricts). Anindex of unity indicates perfect inequality (all cases
in asingle district). Inverted Lorenz curves by plaintiff type capture
the uneven distribution of cases across districts and provide asimple

geometric means of computing Giniindex values (Supplementary Sec-
tion 10). Formulated thus, the Gini coefficient, G, can be expressed as

G= Z/f(x)dx— 1,

where f(x) is the inverse Lorenz distribution of cases across federal
courtdistricts. We numerically compute this integral and thus the Gini
coefficient for each plaintiff type.

Modelling plaintiff wins

We use asimple logistic regression to model the plaintiff wins. Logistic
models are appropriate for categorical (binary, Bernoulli-distributed)
dependent variables. We implement the glm2 R package (v.1.2.1) speci-
fied with the ‘binomial’ family™. The general form of the modeliis,

ln( pX)

1 —p(x)) =Bo +Bxi + .. + B,

where p(x) is the probability of a binary outcome occurring (winning
anenvironmental civil suit), In (%)denotes thelog-odds (the natural
logarithm of the odds) of the outcome occurring, B, is the linear con-
tribution to the log-odds given a one-unit increase in a dependent
variablex,and ,is the estimated modelintercept. For ease of interpret-
ability, the values shown in the graphical representations of model
results (for example, Supplementary Figs. 20 and 21) are exponentiated
odds ratios rather than untransformed log-odds. Supplementary
Tables 4 and 5 report the untransformed log-odds and associated
standard errors. All levels of significance reflect two-tailed tests.

We code plaintiff wins as all case outcomes that include a judge-
ment for the plaintiff or both the plaintiff and the defendant. We also
code settlements as plaintiff wins. Plaintiff losses include all judge-
ments for the defendant and all dismissals except for settlements.
Whereas settlements usually exclude formal admissions of guilt or
liability on the part of the defendant, they do typically reflect the suc-
cessful extraction of concessions (in the form of changes in practice
or monetary payment or both) from defendants and thus a win for
plaintiffs. (Inthe counterfactual instance where a suit was never filed
at all, the defendant would have had to take no action whatsoever.)
Conversely, non-settlement case dismissals signal the inability to
extract concessions from defendants and thus indicate a plaintiffloss.
We code mixed outcomes as plaintiff wins because they represent a
formal recognition by the court that the plaintiff was at least partly
justified in seeking redress. (Again, in the counterfactual instance
where asuit was never filed at all, defendants would have had to make
no concession.)

Werecognize that many actual court judgements and settlements
may be quite nuanced in practice, with partial victories for plaintiffs and
defendantsin many cases. We further elaborate our coding choicesin
Supplementary Section 11, where, givenreaders’ differences in opinion
abouthow settlements and mixed outcomes should be coded, we also
show how more conservative approaches to coding plaintiff wins (for
example, excluding settlements or mixed outcomes from the tabula-
tion of wins) change the results. In essence, overall win rates decline (by
definition, the total number of cases stays constant, but the number of
winsislower), but relative win rates remain stable: federal government
plaintiffs win most, followed by ENGOs, and firms and trade associa-
tions win least often.

Full descriptive statistics of the included models, variable cor-
relation matrix and model results are presented in Supplementary
Section 12. No variables modelled together are unusually highly cor-
related with each other. No variable in the fully specified model pre-
sented in the main textachieves a variance inflation factor score larger
than 1.21. Because our data are longitudinal, we control for the year a
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caseisfiled. In our fully specified model, we find small but significant
(P<0.001) results predicting declining plaintiff odds of winning (net
of other factors, about a1%reductioninthe odds of a plaintiff winning
each year). We also model the effect of presidential administration
(Supplementary Section 12; as contrasted with presidential party)
and re-run our models including intra-type suits (Supplementary
Section 13), which shows no substantive effect on our findings.
Finally, we re-run our models without excluding anomalous cases
related to the BP oil spill or targeting of IMC Global (Supplementary
Section14). We warn against using the latter results to make generaliza-
tions about federal environmental civil litigation in the United States.

Inferring substantive environmental policy focus

We investigate the substantive policy focus of federal environmental
civil suits by plaintiff type in two ways: first, by testing for correlations
between federal court district attributes and numbers of lawsuits
within them by plaintiff type; and second, by directly coding a large
sample of federal judicial decisions for their policy focus.

We use the first approach for the 25,775 cases derived from the
FJC IDB data as textual decisions are not available for these data. This
correlational approach rests on three assumptions. First, outside
Washington DC, which we exclude from these analyses, we assume
that litigated environmental conflicts have geographic bases in the
districts they originate from. Second, the attributes of that particular
districtincrease therisk of particular kinds of environmental conflict.
Forexample, we assume that where there is more manufacturing, there
is a higher risk of industrial pollution and associated environmental
disputes. Third, where the risk of environmental harm is higher, the
number of lawsuits is also higher, that is, different kinds of environ-
mental-legal conflict are themselves proportional to the risk of related
environmental harms.

We pick the court district population and the number of manu-
facturing establishments as indicators of the risk of pollution and
waste-related legal conflicts in a district because the size of a human
population and its industrial economy are generally proportional
to the amount of waste and pollution that it produces. We pick pro-
tected area and National Forest System area as indicators of the risk
of conservation-related conflicts as conservation (defined below) is
linked exactly to protected and publicly controlled lands (for example,
officially designated wilderness or National Forest). See Supplemen-
tary Section 3 for further elaboration and modelled results of cor-
relations between court district features and numbers of lawsuits by
plaintiff type, including data sources and procedures used to create
these measures.

We also draw on 4,142 federal civil judicial decisions taken from
the RESL ELD, which includes information on the policy focus of the
decisions (Supplementary Section 2). We assembled the RESL ELD,
a database built from environmentally themed judicial decisions
drawn from the commercial legal database LexisNexis using a Boolean
search for all major environmental statutes (Supplementary Sec-
tion 6). Results were restricted to US federal district court decisions.
Thisyielded aset of approximately 27,804 judicial decisions decided
between 1 January 1912 and 31 December 2020, of which 4,142 were
ultimately used for the analysis described herein (Supplementary
Section2). All variables used for analysis from these data were assessed
for intercoder reliability; reliability rates were generally very high
(forexample, a = 0.8961 for plaintifftype and a = 0.8686 for defendant
type; Supplementary Section 5).

Krippendorff’s alphafor the environmental justice code indicated
less strongreliability (a = 0.6951) when computed nominally and treat-
ing the presence or absence of any mentions of environmental justice
terms as a nominal binary variable. The alpha variable was extremely
high (a = 0.9975) when calculated numerically, suggesting the overall
reliability of this variable (Supplementary Section 5). Mentions of
climate change presented asimilar pattern: & = 0.8307 when computed

nominally and treated asabinary variable,and a = 0.9962 when treated
as anumerical value (Supplementary Section 5).

Because of these moderate reliability scores for climate and envi-
ronmentaljustice, we adopt a permissive threshold forindicating that
judicial decisions have a substantive focus on environmental justice or
climate change. Specifically, we treat them as nominal binary variables:
ifadecisiontextis coded as having one or more environmental justice
or climate-related terms, it is coded as a decision focused on one or
both of these topics. Our measures of focus on climate and environ-
mental justice are thus almost certainly over-estimates. (Sources of
error also skew towards false positives rather than false negatives; see
Supplementary Section 5.) Inthe case of environmental justice in par-
ticular, the search string used to identify environmental justice-related
keywords in decisions includes terms that signal the discussion of
AmericanIndian tribes. Weinclude these terms because historical and
ongoing injustices experienced by American Indians mean that nearly
any environmental-legalissue related to Indigenous people will have
environmental justice implications. Still, terms related to American
Indian tribes are often invoked when suits are related to resources on
or near tribal lands even when issues of justice and inequity are not
at the core of the legal dispute. Some of these cases involve tribes
themselves pursuing actions that are likely to cause environmental
harm. Even using these permissive criteria, we still find extremely
low levels of discussion of climate change and environmental justice
in environmentally focused judicial decisions.

The substantive environmental policy focus of judicial decisions
was coded using a different procedure (Supplementary Section 2).
Inbrief, we and ateam of researchers coded threeinterrelated features
of environmental-legal conflict in each judicial decision: the object
of contention (OOC; the central source of environmental harm or
dispute at hand, for example, a forest, a dam, a factory, legacy toxic
waste, automobile emissions and so on), the type of nature (TON; the
loosely defined ecological system that would be harmed or impacted
by way of the OOC, for example, ariver, the atmosphere, groundwater,
a protected species, a forest again) and the aim of the legal dispute
(AIM; the reason the plaintiffs brought the suit, for example to stop/
allowlogging, to collect funds to pay for toxic waste clean-up, to stop/
allow emissions, to stop/allow building and so on).

The OOC, TON and AIM codes were too imprecise to be used as
fine-grained indicators of substantive environmental-legal focus for
eachjudicial decision, but takenin combination and withinformation
onthestatutesinvokedin each decision, the OOC, TON and AIM codes
couldreliably be used to characterize decisions as focused on arange
of broad metacategories of environmental-legal conflict: conserva-
tion; waste and pollution; energy and mineral resources; legal and
procedural matters; recreation; military actions; disaster recovery;
non-environmental; and unknown (Supplementary Section 2). Map-
pings were mutually exclusive: each judicial decision could only belong
to one metacategory indicating the decision’s environmental focus.
The resultant metacategorizations had a Krippendorff’s & = 0.8123.
The counts of judicial decision by metacategory are presented in Sup-
plementary Section 2.

Reporting summary
Further information on research design is available in the Nature
Portfolio Reporting Summary linked to this article.

Data availability

Much of the raw data used for this analysis is publicly available in the
FJCIDB. The specific FJCIDB data used for this analysisis available from
the Harvard University Dataverse at https://dataverse.harvard.edu/
dataverse/rea_merten_rife_2024_NS (ref. 72). The analysis also draws
onoriginally collected and coded data onjudicial decisions, the RESL
ELD, which s also available from the Harvard University Dataverse at
https://dataverse.harvard.edu/dataverse/resl_eld (ref. 73).
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Code availability

The complete R code used to produce this paper, including all code
necessary to replicate all figures and analyses starting with raw data,
including supplemental figures and analyses, is publicly available on
GitHub at https://github.com/guscrea/Nature_Sustainability_2024.
The linked repository includes several supporting files, for example,
crosswalks linking data sources, hand-coded data and other support-
ing datasources.
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target sample size.) A team of researchers then read and extracted key pieces of information from 7,497 of these randomized
decisions; 4,142 judicial opinions were ultimately included in the analysis, after exclusions described below.

Data collection FJC IDB data are publicly available. LexisNexis data are widely available to academic researchers and practicing lawyers, although exist
behind a paywall. Research team members were not aware of hypotheses when coding data, including during the process of testing
inter-coder reliability.

Timing Data were collected and coded between April of 2021 and May 2024.

Data exclusions As outlined in methods, for FIC IDB data, we focus on cases with nature of suit codes listed as "environmental matters" (NOS= 893)
between the years 1988 and 2022 (n = 33,408). We exclude cases filed from 1970 to 1987 because changes in FJC coding protocols
make it difficult to compare case dispositions and outcomes across earlier and later time periods. We further exclude cases for which
there is no recorded ending disposition (n = 2,563). We also exclude most cases linked to two highly anomalous bursts of
environmental litigation: the flood of suits and countersuits filed in the Eastern District of Louisiana linked to the Deepwater Horizon
BP oil spill (n =4,126), and an unusual set of individual lawsuits filed in 2001, all alleging the same harm caused by IMC Global, Inc., a
global fertilizer company, in the District of South Carolina (n = 944) (Supplemental Information 1), although we also conduct
secondary analyses including these cases (Supplemental Information 11). This yields our final sample of FJC IDB environmental cases
(n=25,775).

Specific sub-analyses exclude some other data, again, as documented in Methods and Supplemental Information. Most of our win-
loss estimates, for example, exclude "intra-type" suits (e.g., firms suing other firms; n = 3,774) and cases from 2021 and 2022 (n =
562), since differential resolution rates across termination types (e.g. settlements v. judicial rulings) bias win rates from recent years.
We describe the rationale for these exclusions in Methods and also conduct analyses with these suits included. Substantive results do
not change. We necessarily exclude cases with unknown outcomes (n = 2,215) and those from unknown regions (n = 173) in our
regression models. This yields a sample of n = 19,081 for our primary regression analysis. We repeat various analyses with some of
these exclusions relaxed (Supplemental Information), although we believe all are methodologically sound and, indeed, important for
a non-biased analysis.

For RESL ELD data, a random sample of 7,497 judicial decisions were initially read and coded by research team members from a
corpus of 27,804 environmentally-themed judicial decisions decided between January 1, 1912 and December 31, 2020. Of these,
2,645 decisions {35.3%) were deemed to be "non-environmental", i.e. false positives. Most were decisions that incidentally cited case
law related to an environmental statute but were not themselves about environmental conflicts, or were related to the Federal Food,
Drug, and Cosmetic Act but related to questions of food processing or product safety that stemmed from industrial production
processes outside their impact on the natural environment, or human health by way of that environment. The remaining 4,852
decisions were read a second time and initial code applications were checked and revised as needed by a second reader. After all
coding and inter-coder reliability checks, we dropped all decision texts issued before 1988 in order to truncate judicial decision data
within the same time frame as FJC IDB data. This yielded the final judicial decision text corpus of 4,142.

Non-participation The study did not involve human participants, so non-participation does not apply.

Randomization Since FJC data are the full population of "environmental matters" cases in the FJC IDB, subject to the exclusions above, randomization
does not apply.

RESL ELD judicial decision data were randomized by decision date during the data coding process. Randomization of participants into
treatment and control groups does not apply for this non-experimental study.
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Plants

Seed stocks Report on the source of all seed stocks or other plant material used. If applicable, state the seed stock centre and catalogue number. If
plant specimens were collected from the field, describe the collection location, date and sampling procedures.

Novel plant genotypes Describe the methods by which all novel plant genotypes were produced. This includes those generated by transgenic approaches,
gene editing, chemical/radiation-based mutagenesis and hybridization. For transgenic lines, describe the transformation method, the
number of independent lines analyzed and the generation upon which experiments were performed. For gene-edited lines, describe
the editor used, the endogenous sequence targeted for editing, the targeting guide RNA sequence (if applicable) and how the editor

was applied.
Authentication Describe-any-authentication-procedures for-each-seed stock-used-or-novel-genotype generated.-Describe-any-experiments-used-to

assess the effect of a mutation and, where applicable, how potential secondary effects (e.g. second site T-DNA insertions, mosiacism,
off-target gene editing) were examined.
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